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Julius Friedenwald and 

appendix may vary in shape and posi- 
tion and may determine certain pecul- 
iarities m the clinical manifestations 
of the diseased appendix It is evi- 
dent, that many of the variations m 
shape, size and position of the appen- 
dix may be due entirely to embryologi- 
cal conditions, presenting m no man- 
ner evidence of inflammatory process- 
es, and are entirely compatible with 
normal health Furthermore, when 
chronic disease of the appendix ac- 
tually does occur, it is a well recog- 
nized fact, that this often represents 
but a part of the disease of the entire 
digestive tract Gastro-intestmal in- 
fections rarely occur as single lesions, 
but are usually multiple and such af- 
fections as chronic appendicitis, chron- 
ic cholecystitis and peptic ulcer are not 
uncommonly associated Heyd, Killian, 
and MacNeal/ and, more recently, 
Deaver , 2 attribute the primary inflam- 
mation m most instances to the ap- 
pendix from which extension takes 
place into the liver and finally into the 
gall bladder The formation of peptic 
ulcer may also represent a stage in 
this process Inasmuch, therefore, as 
chronic gastro-intestmal infections ex- 
tend gradually throughout the entire 
digestive tract the symptoms must vary 
according to the sites most markedly 
involved m the infection as well as 
with their anatomical and physiological 
characteristics It is evident that an 
organ with a small outlet like the ap- 
pendix or a small duct like the gall 
bladdei might produce more severe 
manifestations as a result of infection 
than a large organ such as the liver 
A knowledge that these infections of- 
ten involve numeious areas of the di- 
gestive tract simultaneously will not 


Theodore H. Morrison 

infrequently explain the development 
of new symptoms or the persistence of 
old ones 

Inasmuch as the appendix is con- 
stituted with a small lumen, when un- 
dergoing chrome inflammatory changes 
it will necessarily have its function 
interfered with The contents of the 
cecum will enter the appendix under 
these conditions and decomposition 
take place with damage to the muscu- 
lar wall This will finally lead to dis- 
turbances of the functions of the ce- 
cum and ileum with extension into the 
colon, frequently increased by the de- 
forming complications due to adhe- 
sions 

In this connection the work of Roh- 
denberg 3 is of interest In a patho- 
logical study of a large number of 
chronic appendices, he noted that the 
first changes occur in the tip, consist- 
ing of round cell infiltration about the 
Meissner ganglia, which increases un- 
til the ganglia are completely buried 
m round cells Fibrosis now takes 
place until the ganglia are enveloped 
m dense fibrous tissue From these 
observations he concludes that so called 
chronic appendicitis is a productive in- 
flammation originating as a lesion of 
the sympathetic nervous system, which 
is not restricted to the appendix alone 
but involves the splanchnic sympathetic 
nervous system in general According 
to Rohdenberg, the nerve lesions would 
explain reflex gastric symptoms such 
as attacks of spasm m the gastroin- 
testinal tract and pain, as well as the 
frequent absence of relief following 
appendectomy 

In order to establish the presence of 
chronic appendicitis, advantage is us- 
ually taken of a roentgen ray study 
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Significance of So-Called Chronic Appendicitis 


This method of im estimation is how- 
ever, <0 extiemelv delicate that main 
unsuspected findings such as slight de- 
la\ m emptying. \.ir\ing shapes and 
obliteration of the lumen aie frequent- 
ly noted, which m themsehes ha\c but 
slight significance The most constant 
\-iny finding* of chiomc appendicitis 
aie tenderness o\ei the legion of the 
appendix, frequent changes m shape 
abnormal and fixed position The ten- 
derness w Inch is produced o\ er the v is- 
uali7ed appendix when tno\ ed undei 
the palpating hand is of considerable 
a alue, being far more important than 
the tenderness ordinarily noted o\cr 
McHurncy'* point when palpating the 
abdomen This sign is often picsent 
dui mg the recurrent attacks but usual- 
ly disappeats in the mler\al Changes 
m shape of the appendix due to kink- 
ing and fixation from adhesions which 
arc usualh classified as impoitant 
roentgenological findings may . how e\ er, 
be of but slight clinical significance 
Other remaining signs are of e\en less 
importance Of these, attention must 
be directed to abnormal filling Theie 
is as }et so marked a disagreement as 
to the significance of filling 01 nonfill- 
ing of the appendix, that this sign must 
be at present entirely disregarded 
Browai and Gaither* call attention m 
the \1suah7at10n of the appendix to its 
changes in shape as well as to the pain 
produced on palpation under fluoro- 
scopic im estigation as important evi- 
dences of chronic appendicitis They 
consider these findings, when taken in- 
to consideration with the clinical his- 
tory, as w r ell as subjective and objec- 
tive findings of the greatest "value in 
diagnosis 


Of indirect signs, disturbances of 
the ileum and cecum must be consid- 
cied Ileal and cecal stasis may be 
caused by adhesions arising from the 
appendix, but according to White, 3 are 
not always due to this condition and 
mav occur also as the result of atony 
and ptosis of the bowel Pyloric spasm 
is frequently noted, but is of slight 
diagnostic importance The roentgen 
ia} recoids, theiefore, many changes 
which are m themselves of slight clin- 
ical significance These signs can 
thereioie be utilized only as confirma- 
tory evidence of chronic appendicitis 
and must be considered of value only 
w lien taken into consideration with the 
clinical manifestations of the disease 
Howevei, the x-ray maj be of consid- 
erable aid in diagnosis in eliminating 
the presence of other affections 

Further confusion has arisen in di- 
agnosis due to pathological studies of 
the appendix itself No less an ob- 
server than Aschoff has directed atten- 
tion to the occurrence of chronic in- 
flammatory changes in the appendix 
m three-quarters to four-fifths of all 
individuals m the sixth and seventh 
decades of life On the other hand, 
these findings, valuable as they may 
be, are m themselves, not of sufficient 
evidence to indicate that all such le- 
sions are necessarily associated with 
symptoms As a matter of fact, an 
individual may continue on through- 
out life with changes of this type with- 
out manifesting any evidence of the 
slightest discomfort Aschoff, as well 
as many others, maintains that all cases 
of chronic appendicitis occur as the 
result of former acute attacks, though 
it is difficult to obtain a history of this 
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condition m many instances A patient 
may have forgotten a previous attack, 
for many of these occur during child- 
hood, and are overlooked or may have 
been of so mild a type as to escape de- 
tection On the other hand, Deaver is 
firmly convinced, that not all chronic 
appendices are the result of previous 
acute disease, but may be due to a low- 
grade intestinal infection According 
to our experience, one should hesitate 
in arriving at the diagnosis of this af- 
fection without a previous history of 
an acute or of recurrent attacks 
The clinical signs of chronic ap- 
pendicitis are rarely distinctive The 
pam and tenderness in the right lower 
quadrant may be due to other causes 
and in most instances localizing symp- 
toms are absent. The gastric symp- 
toms noted so frequently, such as loss 
of appetite, fullness, acidity, regurgi- 
tation, nausea and vomiting are due to 
pylorospasm and are not infrequently 
observed m other affections, as for in- 
stance, m gall bladder disease, and are 
by no means characteristic of chronic 
appendiceal disease On the other hand 
symptoms apparently caused by chron- 
ic changes in the appendix are in many 
instances not produced by this condi- 
tion itself, but are often the result of 
a general constitutional asthenia not 
uncommonly associated with viscerop- 
tosis, a mobile right colon, movable 
cecum, mucous colitis, or ileal stasis 
At times they may even be due to pep- 
tic ulcer or gall bladder disease Case 0 
has shown from a study of his pa- 
tients, who continued to complain of 
right lower quadrant pam following 
appendectomy, that m a large number 
of these cases, the etiology was found 
to be in the pelvic colon and rectum 
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Pelvic tumois, carcinoma, diverticulitis, 
hemorrhoids and enterospasm consti- 
tuted the most common causes in his 
cases 

Carnett , 7 has more recently demon- 
stiated that patients affected with so- 
called chronic appendicitis are usually 
not the subjects of this condition, but 
of more or less generalized disturb- 
ances involving the digestive tract, as 
well as the abdominal wall Accord- 
ing to him, this affection is most com- 
monly observed m constitutionally pre- 
disposed individuals and occurs most 
frequently in the asthenic or viscerop- 
totic neurotic type It is on this ac- 
count, that removal of the so-called 
chronic appendix is often ineffective 
in affording relief from the symptoms 

According to Carnett, the most fre- 
quent cause of pam and tenderness in 
the right lower quadrant of the abdo- 
men is not to be found m the abdo- 
men itself, but in the abdominal wall 
It is due most frequently according to 
him, to neuralgia and less often to 
chronic strain of the lumber spine and 
sacro-iliac joints The method sug- 
gested by Carnett of differentiating be- 
tween mtra-abdominal and parietal 
tenderness is based on palpation of the 
abdominal wall following alternate re- 
laxation and contraction “Tender- 
ness which is elicited over relaxed 
muscles may be either parietal or 111- 
tra-abdommal in origin Tenderness 
present with relaxed muscles and ab- 
sent with tensed muscles is due to a 
subparietal lesion, and its cause should 
be sought inside the abdomen Ten- 
derness which is found both when the 
muscles are relaxed and when they are 
voluntarily tensed is due to an antei ior 
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panetal lesion and its cause should be 
sought outside the abdominal c.u lty ” 

Cai nett demonsti ates the pai ictal lo- 
cation of the pain by detei mining ten- 
derness “(i) by pinching abdominal 
skin and fat. (2) on fingci-end pok- 
ing of the .abdominal wall, while the 
patient holds his abdominal muscles 
tense cither by foicible contraction of 
the diaphragm or by raising and hold- 
ing lus heels above the bed \\ ith knees 
extended, (3) on making piessuie 
o\cr intercostal nerve trunks, and (4) 
on pinching or exciting fingei-end 
pressure o\ei Poupait’s ligament and 
o\ er the upper postei lor buttock region 
on the right side ” In ordei to obtain 
the best results, Carnett advises that 
these tests be carried out with consid- 
erable force Since we have been uti- 
lizing the method of examination as 
advised b> Carnett, it is surprising to 
note, how many suspected cases of so- 
called chronic appendicitis are found 
actually to be due to extra-visceral dis- 
ease In Ins studies Carnett rejects 
completely the theory of Head, Mac- 
kenzie and others of the visceroparietal 
reflex which, according to him, has re- 
sulted in numerous errors m diagnosis 
and ineffective operations 

It is evident, that the diagnosis of 
so-called chronic appendicitis is fraught 
with considerable difficulty and should 
be arrived at only following a careful 
intensive study It is also doubtful 
w hether this condition can actually oc- 
cur except when preceded by an acute 
attack 

Inasmuch as the only definite direct 
evidence of chronic appendicitis from 
a clinical standpoint is 111 the complete 
relief affoi ded following the therapeu- 
tic test — appendectomy, it becomes a 


matter of extreme difficulty to estimate 
the actual incidence of this affection 
According to oui observations, which 
aie laigeh 111 accord with those of 
Bettman, 8 this must be far less than has 
ordinarily been held 

On the othei hand, however, Dea- 
vei 2 maintains that chi omc appendicitis 
is just as much a distinct clinical en- 
tity as chionic peptic ulcer or chronic 
cholecystitis Inasmuch as it occurs 
associated with piactically all foims of 
abdominal lesions, as for instance, 
chronic cholecystitis and chronic peptic 
ulcer, it must be regarded, according 
to him, as a factor of importance in 
the etiology of these affections It is 
possible, that it is the original focus 
from which the infection extends The 
fact that all patients who are operated 
on for chronic appendicitis are not re- 
lieved of all of their symptoms, by no 
means proves, according to Deaver, 
that no such entity exists He is so 
strongly impressed with the necessity 
of removing every chronically diseased 
appendix or even a suspected one, that 
he considers it a grave error to expose 
the patient to the unjustifiable risk of 
not operating For, according to him, 
even though the symptoms of which 
the patient complains are not overcome 
by this procedure, he is assured against 
future attacks as well as of complica- 
tions 

In summing up the results of these 
obseivations, it is quite evident that 
conflicting views are still held regard- 
ing the clinical significance of so-called 
chronic appendicitis While on the one 
hand, some maintain that this condition 
cannot be regarded as a definite clinical 
entity, others hold quite as firmly the 
contrary view When one contern- 
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The Clinical Significance of So-Called Chronic 

Appendicitis*! 

B) Julius Frii'di ktw \ld, M D , F A C P , and Theodore H Morrison, 
M D , F A C P , Baltimore, Matyland 


M ANY con dieting views concern- 
ing the significance of chronic 
appendicitis have been held 
during the past io to 15 years While 
some clinicians haie attributed many 
disturbances occurring in the abdomen 
to this cause, others have held that it 
m itself has but slight clinical signifi- 
cance According to the latter con- 
ception, so-called chronic appendicitis 
is not a disease 111 which the symptoms 
are due entu elv to the appendix alone, 
but one 111 which many other abdomi- 
nal as well as other factors play an 
important role 

It is a well recognized fact, that 
since the ad\ent of locntgenology nu- 
merous variations 111 the size, shape 
and position of the appendix have 
been observed, which have been re- 
corded as clnonic changes 111 this or- 
gan In a considerable numbei of 
these leports, great significance has 
been attached to these findings as a 
probable cause of many digestive 
symptoms Opeiation has been fre- 
quently undei taken upon the basis of 

“From the Gastro-Enterological Clinic of 
the Department of Medicine, University of 
Maryland 

fDelivered at the Baltimore Meeting of 
the American College of Physicians, March 

23, I 93 i 


this obseivation alone As the result 
of this piocedure, namely, appendec- 
tomy, unfavorable outcomes have been 
lecorded in many instances These 
failures have led to a further study of 
this subject As a result the McBur- 
ney incision has now ordinarily been 
discarded, and other abdominal dis- 
turbances have often been obseived as 
the cause of the symptoms 

If the embryology of the appendix 
is carefully studied, the cause of many 
enors in diagnosis becomes appai- 
ent This organ is derived fiom the 
cecum as a pouch about the seventh 
or eighth week of fetal life The ce- 
cum occupies a high position under the 
liver diu mg early development but de- 
scends lowei later and drags the ap- 
pendix dowm with it The appendix 
finally assumes its position m the right 
iliac fossa, but the attachment to the 
cecum may vary markedly In 90 per 
cent of instances, according to Tieves, 
it occupies a medioposterior position 
The duection of the appendix is de- 
termined by the position of the at- 
tachment as well as the length of the 
mesoappendix It may be directed 
posterior 01 lateral to the cecum and 
colon or into the pelvis beneath the 
teimmal ileum oi upward m the di- 
rection of the gall bladdei The meso- 
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plates the many instances in which so- 
called chronic appendices have been re- 
moved without affording even the 
slightest relief on the one hand, and 
many others m which symptoms have 
occurred for } r ears followed by almost 
immediate as well as permanent relief 
by this procedure on the other, the 
cause of the conflicting views concern- 
ing the significance of this condition 
becomes apparent It is quite evident, 
therefore, that it is impossible to draw 
general conclusions, but that each case 
must be considered individually and 
only following prolonged and most 
careful study can final conclusions be 
arrived at leading to the proper meth- 
od of procedure to be undertaken 

Finally, it must be held in mind that 
distress in the right lower quadrant 
alone is in itself by no means sufficient 
evidence as an indication for opeiation, 
and that unless there is a direct history 
of preceding acute attacks, doubt as to 
diagnosis must be maintained unless 
the other factors present point over- 
whelmingly m favor of this procedure 
In a study of ioo cases m which ap- 
pendectomies had been performed for 
so-called chronic appendicitis with un- 
successful results, the following diag- 
noses were finally established 


No 

of Cases 

Peptic Ulcer 

24 

Cholecystitis and Cholelithiasis 

21 

Renal and Ureteral Disease 

4 

Pelvic Disease 

2 

Colitis 

II 

Neuralgia of the Abdominal 


Wall 

14 

Carcinoma of the Cecum 

2 

Tuberculosis of the Cecum 

I 

Mxlnmmal Adhesions 

19 

Hernia 

2 

Total 

too 


The following brief case reports may 
be of interest as indicating mistaken 
diagnosis as to so-called chronic ap- 
pendicitis 

Case i Male, aged 27, digestive disturb- 
ance for years with abdominal colic, right 
lower quadrant discomfort and tenderness, 
diagnosis of chronic appendicitis , appendec- 
tomy performed , no relief , finally, complete 
recovery after treatment for mucous colitis, 
which evidently had been present for years 

Case 2 Female, aged 39 attacks of 
right-sided abdominal discomfort for years, 
beginning after birth of first child and oc- 
curring at irregular intervals , no discomfort 
or indigestion during intervals, tenderness m 
lower right abdomen, diagnosis of chronic 
appendicitis, McBurney incision , Chronic 
appendix removed, return of discomfort, 
three months' pain, gradually more violent, 
extending into upper right quadrant, diag- 
nosis cholelithiasis, second operation, gall 
bladder removed filled with stones , com- 
plete recovery 

Case 3 Male, aged 25 years, indigestion 
for years, discomfort several hours after 
meals, usually relieved by food and alka- 
lies, acid eructations, lower right discom- 
fort and tenderness, diagnosis of chronic 
appendicitis with reflex stomach disturb- 
ance Operation appendectomy, relief for 
one year , return of symptoms , more in- 
tense, gastric hemorrhage, tarry stools, x 
ray confirmed diagnosis of pyloric ulcer, 
medical treatment, complete recovery 

Case 4 Male, aged 56, frequent attacks 
of lower right-sided pains for years , always 
some discomfort in this region , tenderness 
m the lower right quadrant, slight unnarj 
discomfort, urine found normal, operation, 
chronic appendix removed , no rel’cf , se- 
vere attacks of pain in six months, bloodj 
urine, cystoscopic examination revealed ure- 
teral stone near bladder, removed nitra- 
■vesicallj , complete reco\ cry 

Case 5 Male, aged 44, right-sided pain 
for \ears with tenderness in that region, 
flatulence , eructations, fullness and pam fol- 
lowing meals, relief in the recumbent pos- 
ture, diagnosis, chronic appendicitis, appen- 
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dectoni) . no rcliel , Miiall epigastric licrnia 
discovered after \e.us second operation, 
repair of hernia, complete relief 

On the otliei hand the following 
ca^e^ illustrate the gi eat value of ap- 
pcndcctoim 111 certain instances of 
chronic appendicitis 

Case i Male, aged 10, discomfort m lower 
right quadrant of a mild tv pc for vcirs, in- 
digestion with pressure, fullness lollovving 
meals, eructations, (latulencv, occasional 
nausea, loss of flesh, loss of appetite weak, 
nervous, unable to work, tenderness con- 
stantlv m right lower quadrant, no definite 
lnstorv of former acute attacks, nppcndec- 
tomv , entire relief of s\ mptoms, gradual 
• ecoverv from weakness; gam of so pounds 
alter three months, complete and lasting 
rccov erv 

Case s Female aged 31 , lower right 
quadrant pam for } ears with tenderness in 
this area, movable right kidncv , pam more 
intense at menstrual periods, occasional!} 
pain violent, requiring morphia for relief, 
various diagnoses made , ovarian disease , 
ureteral stricture, renal colic, manv ureteral 
dilatations without relief, finally appendec- 
tomy performed, a chronic appendix re- 
moved. complete restoration of health 

Case 3 Male, aged 51 , affected with low- 
er right-sided pam for vears, never free 
from discomfort, no historj of acute or 
recurrent attacks, tenderness over McBur- 
nev’s point, appendcctomv advised, unwill- 
ing to submit to procedure, sudden violent 
fulminating attack after 5 vears, immediate 
operation, appendix removed revealing evi- 
dence of chronic inflammatory changes and 
gangrenous tip, manv adhesions, stormy re- 
cover} , complete relief 

Case 4 Female, aged 26, indigestion for 
years, pain m stomach occurring two hours 
following meals, relieved b} food and alka- 
lies , acid eructations , slight tender epi- 
gastric area occasional discomfort and ten- 
derness m the lower right quadrant, test 
meal revealed lnperchlorhydria , x-ray 
showed small defect at p}lorus and lower 
right quadrant adhesions , thorough ulcer 
treatment instituted , no relief , discomfort 


in lower right abdomen more intense, ten- 
derness m this region, appendectom} per- 
formed, curled up appendix removed con- 
tained concretions, complete recovery both 
lrotn local and d}speptic symptoms 

Care ^ Female, aged 41 , discomfort in 
right side lor manv }ears, occasionally col- 
icky 111 tvpe, tenderness m this region, 
never fever, considerable mucus discharged 
m stools m the form of shreds and bands, 
sev ere constipation , diagnosis mucous colitis , 
various treatment instituted, irrigations of 
mam varieties, temporary relief onl> , ten- 
derness in right side more intense , appendec- 
lom> advised, a chronic appendix with many 
adhesions removed complete recover} from 
discomfort, no further evidence of mucous 
colitis 

Conclusions 

From a careful review of the litera- 
ture as well as from our observations 
extending over a large series of cases 
the following conclusions seem justi- 
fied 

1 Chronic appendicitis when con- 
sidered purely from a clinical stand- 
point is not as is usually held That 
it does, howevei , occur is evidenced 
by the complete and permanent relief 
at times afforded by means of appen- 
dectomy 

2 The symptoms produced by so- 
called chronic appendicitis usually oc- 
cur as (1) the result of either wide- 
spread disturbance involving other ab- 
dominal organs not limited to the ap- 
pendix itself or as (2) forms of neu- 
ralgia occurring m the abdominal wall 
The method of examination as advised 
by Carnett should always be followed 
in differentiating these conditions 

3 The roentgen ray signs are us- 
ually misleading and difficult of in- 
terpretation, and can therefore be re- 
garded as of minor significance only 

4 Individualization is of paramount 
importance The diagnosis should 
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never be made except following pro- 
longed intensive study of the patient 
and should always be regarded with 


suspicion unless a history of preceding 
acute or recurring attacks can be elic- 
ited 
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Early Diagnosis of Neoplasms of the Digestive 

Tract* 


By 1 iiom \s R Browjc, MD 

I TTIIXK we w ill all agiec that the 
final aim of Medicine is the pre- 
vention 01 cme ol disease — that 
om studies m gioss and nucioscopic 
pathologv , u\ bacteuologv and m the 
e\ er-w idening fields of biochemistry 
and biophv sics have this as their ulti- 
mate goal The age of therapeutic ni- 
hilism is past , \\ c are no longer satis- 
fied with etiologv pathology and diag- 
nosis , therap} . he it psv clncal or physi- 
cal dietetic, pharmaceutical or surgical, 
is at last the ultima thulc foi which 
we are striung 

Perhaps there is no group of dis- 
eases in w Inch therapy has been so bit- 
terly disappointing as the malignant 
new growths of the digestive tract — 
for m this field relatively earl) diag- 
nosis is essential if there is to be any 
chance of success of surgical removal 
— our only effective means of treat- 
ment at the present waiting and it was 
but a few years ago that one of the 
masters in gastro-enterology, Boas, 
said, "No one can make an early diag- 
nosis of digestive cancer — one must be 
satisfied with a correct late diagnosis ” 
In a sense this is true for there must 
be a period of latency, symptom-free, 
in the evolution of every neoplasm 

^Delivered at the Baltimore Meeting of 
the American College of Physicians, March 
23 1931 
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when diagnosis is impossible except by 
the vcnest accident On the other 
hand the more we have studied these 
cases — and they have been the cause 
of our intensive study ever since the 
founding of our Clinic eighteen years 
ago — the more we are convinced that 
a relatively early diagnosis is possible 
in many cases, antedating by months, 
and sometimes by a year or more, the 
time when the diagnosis had been final- 
ly made, and that in many cases it 
was this fatal delay that spelled the 
difference between hopelessness and 
potential success 

Cancer is met with more frequently 
in the digestive tract than anywhere 
else 111 the body , it is definitely" on the 
increase, an increase not to he ex- 
plained by better methods of diagnosis 
or by the steady increase of the aver- 
age age of man, but a true increase ap- 
parently due m some way to the acci- 
dents and incidents peculiar to an in- 
creasingly dbmplex civilization Is it 
due to new forms of trauma 7 Is it in 
any way due to increasing mental and 
nervous strain 7 Does our modern diet 
play a role 7 No one can prove that 
it does and yet Hoffman has found 
marked infrequency of digestive can- 
cer among the primitive tribes of South 
America, McGarnson meets with 
practically no cases m the 400 to 500 


9 



10 


Thomas R. Brown 


abdominal operations that he has per- 
formed yearly on the natives of the 
hills of Northern India, and Lane is 
firmly convinced that excessive con- 
sumption of meat, especially pork, and 
lessening intake of raw and rough 
foods with its inevitable lessening of 
motor activity of the large intestine, 
play a major role m the etiology of 
neoplasms of the digestive tract 

But to the vast majority of students 
m this field, no satisfactory explanation 
has been found for its cause or its in- 
crease. Why is it so much more prev- 
alent in some countries than m others ? 
Is it contagious 1 * May there be a he- 
reditary factor 1 * The work of Wells 
and Slye on white mice suggests this 
possibility and recent statistical studies, 
notably those of Wassmck from Nor- 
way, are hard to interpret other- 
wise 

Again, there is considerable evidence 
that in other parts of the body trauma 
plays a causative role, as, for example, 
the neoplasm of cotton-spinners and 
chimney sweeps, of workers in certain 
aniline dyes and tar, those due to para- 
sites such as Bilharzia, Schistosoma 
and the Spit opto a ncoplashca f and the 
skm cancers after exposure to the x- 
rays There is, however, no evidence 
that metabolic disturbances or lack of 
vitamins play any part in its etiology 

But none of these facts or factors 
are of any help to us m diagnosing 
digests e carcinomata and we must de- 
pend on other means of attack We 
do not know its cause and therefore 
we ha\ e no means of pre\entmg its 
dc\ einpment, and so our hope lies m 
a rclatueh e.irh diagnosis and early 
ami bold surgery 


Cancer of the oesophagus should be 
ideal for surgical treatment were it 
not for the great technical difficulties 
involved Diagnosis is made early 
Progressive difficulty of swallowing m 
the middle aged or old should always 
make us suspicious, while oesophagos- 
copy and x-ray studies will usually 
confirm the diagnosis. It must not be 
forgotten, however, that intermittent 
dysphagia such as is usually met with 
m oesophagospasm occasionally occurs 
in new growths as well and must be 
ruled out by similar methods and by 
other means, notably the much less de- 
gree of oesophageal dilatation in the 
case of cancer 

These cases give early symptoms, 
they develop slowly and metastasize 
late, they are simply waiting foi a 
technique for successful removal Rob- 
ert Miller has performed successful 
oesophagectomies on dogs, but m the 
cases in which he and others have op- 
erated on human beings, all have suc- 
cumbed to mediastinal infection And 
yet, I know the time of their successful 
removal lies in the very near future 
One has but to remember the almost 
insuperable technical difficulties that 
have been so brilliantly overcome m 
brain and thoracic surgery, fields that 
seemed equally hopeless but a short 
time ago, to feel that it is but a ques- 
tion of time before the skill and per- 
sistence of our surgical brethren will 
conquer this field as well. Until then, 
palliative treatment is all that we can 
employ, for radium and x-ray therapy 
and treatment with colloid metals have 
all proven woefully disappointing 

In the case of new' growths of the 
stomach the problem is essentially dif- 
ferent, rcmo\al, successful complete 
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ienun.il is possible. but to make this 
possibility a i ealitv, caily diagnosis is 
essential In making this caily or if 
you mil, relatncly carh diagnosis — 
foi the life span of gastuc cancer is 
possibly not the usually accepted one- 
halt to one and a half years hut from 
one to tluce or Coin yeais and what 
we regard as the fiist act is m reality 
the second 01 third — the lwstoiy of the 
case is of moie importance than ani 
01 all othci factois. foi after all. un- 
less we suspect, we will not thoroughly' 
imestigate 

In an analysis of all our cases of 
gastric carcinoma for a period of fif- 
teen y ears less than 5 per cent gave a 
prc\ ious history suggesting ulcer, 
about to per cent had had previous 
i ague gastiic symptoms, S5 per cent 
had had absolutely no previous diges- 
tn e sy mptoms and it must he this fact 
— this dc\ elopment dc novo of diges- 
tive symptoms, usually' but not always 
in pei sons of middle or later life, com- 
ing on with no obvious cause and not 
yielding to symptomatic treatment — 
that at the present writing at least is 
our one most -valuable means of sus- 
pecting or diagnosing gastric cancer 
and m making us pursue those mten- 
siv e studies — gasti ic contents for drop- 
ping acid or achlorhydria with special 
studies as to the soluble protein con- 
tents, stool for occult blood, radiog- 
raphy and. especially', repeated and 
careful fluoroscopy — which in most 
cases should give us our diagnosis and 
tell us whether we are dealing with can- 
cer or with one of those conditions 
with which it is most likely to be con- 
fused, chronic biliary' tract disease, gas- 
tric lues atypical ulcer or pernicious 
anemia The tragedy of gastric can- 


cel is that its seat of election is not 
pylorus 01 cardia, but in the vast ma- 
jority of cases the lesser curvature, 
the silent area, w'here it may glow' foi 
a sui prising length of time and leach 
a very' consideiable size before pro- 
ducing sy mptoms sufficient to make the 
patient consult his physician These 
symptoms aie in no wise charactenstic 
or even suggestive in themsehes — us- 
ually a slight loss of appetite, some 
discomfort or fulness, sometimes pam, 
occasionally slight nausea, m other 
w ords those of an ordinary banal dys- 
pepsia — but, and this is the crux of the 
matter, appearing without cause and 
not disappearing under appropriate 
sy mptomatic treatment 

In that very small group of ulcers 
developing into cancer, 5 per cent in 
oui series, only I I per cent and 3 4 
per cent m the last tw'o large German 
series, a lessening of appetite, a drop- 
ping of acid, persistence of occult blood 
m the stool, should arouse our sus- 
picion 

It is quite impossible to tell from 
the size of the growth or the length 
of the history' whether it is operable 
Some metastasize early' and these are 
obi lously hopeless, a few 7 grow' to a 
considerable size and still remain a lo- 
cal problem only, but obviously m all 
cases the chance of success depends 
upon the earliness of diagnosis I am 
more and more convinced that it is 
wiser to operate on a well-grounded 
suspicion than to wait for a diagnosis 
bey'ond criticism At present w T e have 
had more than 50 cases m which sur- 
gery seemed justifiable and in about 
one-half of these the results w'ere 
promising, one case living fifteen years, 
several more than ten years and the 
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rest from two to five years after the 
operation We have had no success 
with any other form of therapy, radi- 
um, x-ray, colloid lead, colloid seleni- 
um Incidentally, none of our cases, 
however extensive the gastric resec- 
tion, has developed a blood picture sug- 
gesting that of pernicious anemia, these 
results agreeing with those of Hensch- 
en of Basle in 77 cases of subtotal gas- 
trectomy 

In new growths of the small intes- 
tine it is practically impossible to make 
an early diagnosis, for with the liquid 
contents and its rapid passage, signs 
of obstruction must come late, and 
even then are difficult to recognize — 
pain, gaseous distention, delay of the 
barium column, distension of the gut 
with gas above a definite point as seen 
m the fluoroscope 

Fortunately the condition is ex- 
tremely rare — Rankin and Mayo had 
only 31 cases from 1919 to 1929 at 
the Mayo Clinic, while in this same 
ten yeai period, there were 2,775 cases 
of cancer of the laige bowel and 2,646 
of the stomach The relative lateness 
of the diagnosis was shown by the fact 
that whatever the operation, no pa- 
tient lived more than three years and 
the average duration of life after the 
opciation was less than one year 

On the other hand, 111 the case of 
cancer of the lai gc bowel, we have our 
best opportunity of combining early 
diagnosis and potential surgical cure, 
for here we ha\e semi-solid intestinal 
contents, a much slower passage, a 
short well defined tube and obviously 
much earlier and more casih localized 
olMructnc or uleeiathc phenomena, 
while our means of confirming the di- 
agnosis are much more exact 


And yet, a few years ago, I had 9 
consecutive cases incorrectly diag- 
nosed, cases with symptoms lasting 
from six to eighteen months and 
wrongly diagnosed as mucous colitis, 
intestinal neurosis, chronic constipation 
or gastric dyspepsia, for, just as in 
rare cases of gastric cancer, the symp- 
toms may be entirely intestinal, so 111 
a few cases of intestinal neoplasm, the 
predominant symptoms are gastric 
But, in every one of these cases, ma- 
lignancy should have been suspected 
almost from the very first for in ev- 
ery case the symptoms represented va- 
rious manifestations of large intestinal 
obstruction, progressive or intermit- 
tent, and 111 every case the symptoms 
came out of a clear sky with no previ- 
ous intestinal symptoms, 111 eveiy case 
the diagnosis could have been antici- 
pated by many months if, and this is 
essential, the possible cause had been 
suspected and simple confirmatoiy 
methods used — careful abdominal pal- 
pation, m a hot bath if the wall is 
rigid, study of the stool for occult 
blood and pus, digital rectal and sig- 
moidoscopic and pi octoscopic examina- 
tions and very careful X-ray studies, 
especially fluoroscopy with the banum 
enema and ruling out by the proper 
methods tuberculosis, lues, ulcerative 
colitis, polyp and post-operative ad- 
hesions A persistent filling defect, 
persistent occult blood in the stool, al- 
though obviously it is better, although 
not often possible, to make the diag- 
nosis before ulceration is present, 
sometimes a palpable tumor, these with 
the local and general symptoms, must 
and usually can gi\e us otu correct 
diagnosis 
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Fiom our mtcnsnc clinical studies 
m tins field for nearly twenty yeais, 
we arc eommced 

First that there is no test, no labo- 
ratory technical method, that is as \al- 
uahle m diagnosing gasti o-mtestinal 
neoplasms as a careful analysis of the 
lustoiy of the case — discarding no 
s\ mptoin because it may seem insignifi- 
cant It is upon the art, not the science 
of medicine, that we must lean, that 
nice balancing of the facts, that keen 
judgment in their interpretation, that 
careful weighing of cause and eftect, 
in other words those highly dei el- 
oped qualities that speU the real clini- 
cian With this as our foundation, 
w e can make a surprising number 
of relatnely early r diagnosis if we 
utilize in addition all the other means 
at our command, especially careful pal- 
pation the study of gastric contents 
and stool, the use of instruments for 
direct study and the x-ray, especially' 
fluoroscopy 

Second, at the present writing sur- 
gery, radical surgery, offers our only 
hope of cure, but to make this possi- 
ble or probable early' diagnosis is es- 
sential It is far w'iser to explore on 
a w ell grounded suspicion than to w ait 
for an absolute diagnosis when all too 
often metastasis and extension of the 
growth makes complete surgical re- 
mom! impossible 


But after all, it is not upon the 
shoulders of the consultant, the special- 
ist or the surgeon that the responsi- 
bility for making the early diagnosis of 
digestive neoplasms lies, but upon those 
of that great body of internists and 
general practitioners to whom the pa- 
tients come fiist with their symptoms 
— symptoms rarely' characteristic, of- 
ten veiy' mild, usually simulating sim- 
ple functional disturbances m then 
early' phases — but in the majority' of 
cases having one quality' m common, 
one motif that runs through this dance 
of death, that there had been no his- 
tory' of pre\ ious digestive disturbances, 
that they appeared without apparent 
cause, that they' did not yield quickly 
to symptomatic treatment It is this 
development dc novo, this progression 
irrespective of treatment that should 
arouse our suspicion as to possible ma- 
lignancy and that should make us uti- 
lize e\ ery scientific method at our com- 
mand to confirm or refute tins possi- 
bility This, and this only, seems to 
me at the piesent waiting to be our 
only' possibility of making an early 
diagnosis, and with this early' diagno- 
sis or probability', of materially dimin- 
ishing the appalling mortality' and of 
appreciably' increasing our percentage 
of permanent cures by the only suc- 
cessful mode of treatment — early', bold, 
radical surgery 
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V ARIOUS explanations have 
been given for the pain of pep- 
tic ulcer. In general, however, 
there are two prevailing conceptions 
One is primarily concerned with the 
irritating action of the hydrochloric 
acid of the gastric juice on the ex- 
posed nerve endings in the ulcer The 
other places the emphasis on the al- 
tered motor function as represented 
by spasm, paiticularly of the pylorus 
or pylonc sphincter, hyperpenstalsis or 
a combination of these factors produc- 
ing mci eased gastric tension 

Talma 1 was one of the first to study 
the mechanism of gastric pain by the 
introduction of acid into the stomach 
Bonnmger, 2 Heinecke and von Seims 3 
leported the leproduction of the pam 
of gastric ulcer by the administration 
Gf varying strengths of hydrochloric 
acid, whereas, in normal individuals, 
the results were negative. Sippy, 4 
later championed the acid theory of the 
production of the pam in peptic ulcer 
He furthermore believed that the cor- 
rosive action of the acid interfered 
with the healing of the ulcer which 

•From the Department of Internal Medi- 
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was the basis for the alkali therapy in 
his well known treatment 

Palmer 5 has more recently investi- 
gated the influence of acid on the pam 
of peptic ulcer He administered 
through a Rehfuss tube, 200 cc of a 
o 5 per cent hydrochloric acid If the 
pain was not reproduced within thirty 
minutes, another 200 cc was added 
The same amount was occasionally ad- 
ministered the third tune The results 
are tabulated in three groups. The 
first is concerned with normal indi- 
viduals in whom the results were uni- 
formly negative The second pertains 
to the study of twenty-five patients 
with ulcer in whom the typical dis- 
tress was not induced Only four of 
these were said to be 111 a “distress 
period ” He defines a “distress free 
period” as one m which spontaneous 
pam was not experienced during the 
twenty-four houis preceding the test 
The last group deals with eighty-four 
cases m which the pam w r as induced 
by the administration of the acid In 
this series the distress was reproduced 
in 324 of the 404 attempts Seventy 
of the eighty failures occurred during 
the distress free period It is evident, 
from the above results, that unless the 
pam is occurring at frequent intervals, 
it is not possible to induce it by the 
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lepcated admmistiation of 200 cc of 
o 5 pei cent hy di ochloi ic acid 

The 1 ocntgenological examination in 
peptic ulcer diiected attention to the 
possibility of spasm and hyperperistal- 
sis contributing to the pioduction of 
the pain IIurst c was one of the first 
to emphasize the nnpoitance of in- 
creased gastric tension in the produc- 
tion of the distress 1-lc concluded, 
from an cxpenmental and clinical 
study that the mucous membrane of 
the stomach is mscnsitnc to stimula- 
tion from dilute by di ochlonc acid and 
dilute organic acids He. fuithermore 
stated that the surface of a gastric or 
duodenal ulcer is no more sensitne to 
tactile, thermal and chemical stimula- 
tion than the intact mucous mem- 
brane This investigator has more re- 
cently described m detail his concep- 
tion of the mechanism of the pain m 
peptic ulcei He first considers duo- 
denal ulcer and attributes the distress 
to an increase in the mtragastric ten- 
sion of the pyloric vestibule In brief, 
he explains the increased tension on 
the basis of an achalasia or a spasm of 
the pyloric sphincter interfering with 
the expression of the gastric contents 
into the duodenum and the approach 
of an actne peristaltic wai e which is 
sufficiently powerful to obliterate the 
lumen of the pyloric section He con- 
siders that the mechanism 111 gastric 
ulcer is the same as that 111 duodenal 
ulcer In the gastric ulcer located 
some distance from the pylorus the 
function of the pyloric sphincter may 
not be disturbed In these instances 
however, the author points out that a 
spasm of the circular muscle of the 
segment of the stomach corresponding 
to the ulcer may' be of sufficient in- 


tensity to produce pain w r hen ap- 
proached by an active peristaltic wave 
Ryle s 111 a consideration of the nature 
of visceral pain, has stressed the 1m- 
poitance of increased tension 111 the 
wall of the mscus 

The work of Carlson 0 on the hunger 
conti action stimulated an investigation 
of this feature in connection with the 
pam of peptic ulcer Ginsburg, Tum- 
powsky and Hamburger, 10 Carlson 11 
and Hardt, 12 ’ 13 employing the bal- 
loon method, observed that the pam in 
gastric and duodenal ulcer was syn- 
chronous with the occurrence of strong 
contraction weaves These contraction 
waves corresponded with the hunger 
contraction weaves described by Carl- 
son in the normal individual These 
investigators w r ere not able to correlate 
the appearance of the pam with the 
gastric acidity Hardt 13 reports the 
study of a patient with gastric ulcer in 
whom no free acid was demonstrated 
by repeated aspiration of the gastric 
contents In this patient, the typical 
pam, m almost ei ery instance, occurred 
with the registration of a peristaltic 
w T a\e The results of Ortmayer 14 and 
Homans 13 neither confirmed nor dis- 
pioved the above observation In their 
work, however, the balloon was prob- 
ably well above the most active portion 
of the stomach 

Poulton 10 reports the reproduction 
of the typical distress in patients wnth 
peptic ulcer by the introduction of air 
into the stomach Immediate relief 
w r as obtained by aspirating the air In 
this connection, the observations of 
MacLeod 17 are of interest An Em- 
horn tube was introduced into the first 
portion of the duodenum in twenty 
cases of duodenal ulcer The position 
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# of the tube was verified by fluoroscopic 
examination Air was administered 
and the typical pam reproduced In 
each instance, the diagnosis was con- 
firmed by operation Poulton , 18 later 
studied visceral pam by means of a 
balloon m the lower end of the esopha- 
gus He concluded that pam may be 
induced by increased tone alone, but 
pointed out that the latter feature was 
usually accompanied by a hyperpens- 
talsis 

Reynolds and McClure 19 investi- 
gated, by fluoroscopic method, the re- 
lation of the gastric motor phenomena 
to the pam of peptic ulcer They were 
invariably able to demonstrate these 
features during periods of distress A 
similar method was employed by Wil- 
son 20 in the study of the pam of duo- 
denal ulcer In thirteen of sixteen 
cases, the pam terminated abruptly up- 
on filling the duodenal cap by manual 
pressure 

In a previous investigation , 21 the re- 
curring localized epigastnc distress as- 
sociated with irritable colon and chron- 
ic appendicitis was demonstrated to be 
gastric in origin This distiess, which 
may ha\ e all the characteristic features 
of that of peptic ulcei, was accompa- 
nied by an increase m tone and an ac- 
tive penstalsis of the pylouc section of 
the stomach These alterations m the 
gastric activity were induced by a re- 
flex stimulation from the colon and ap- 
pendix They were abolished and the 
pam eliminated by the administration 
of atropine 

A reflex stimulation of the stomach 
from the colon was demonstrated in 
ccitam instances of peptic ulcer This 
was accompanied b\ an epigastric dis- 
tress, which was said to be identical 


to that attributed to the ulcer The 
gastric alterations were similar to those 
associated with irritable colon and 
chronic appendicitis, and the pain oc- 
curred under the same condition 

The above investigation led to the 
study of the changes in tone and the 
peristaltic activity of the pylouc re- 
gion of the stomach m peptic ulcer 
It was believed that a more accurate 
knowledge of the altered gastnc phe- 
nomena m this particular section of the 
stomach would contribute to the ex- 
planation of the pam, and possibly 
point to a more satisfactory method of 
treatment The present report is con- 
cerned with the mechanism of the pain 

Method 

The method was similar to that em- 
ployed m the former investigation A 
small rubber balloon was passed into 
the pyloric section of the stomach and 
anchored in this location by an Ein- 
horn bucket This balloon was con- 
nected through a water and air sys- 
tem with a bellows tambour which re- 
corded the gastric activity on a kymo- 
graph A Rehfuss tube was usually 
introduced into the stomach with the 
balloon and acid determinations made 
during the registration of the gastric 
activity 

Findings 

The records taken during the active 
stage of ulcer showed recurring pe- 
riods of increased gastnc activity in 
which an increase in the tone and 
spasm of the pyloric section w'ere 
prominent features The record m 
Figure i was taken of a patient with 
gastnc ulcer soon after admission to 
the hospital Early in the record, there 
is a Molcnt tone change with the on- 
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set of an actne peristalsis This was 
accompanied b) the onset of severe 
epigastric distress and marked rigidity 
of the upper abdomen The pain fi- 
nally became so intense that the opera- 
tor was alarmed for fear that there 
might be a perforation Following the 
withdrawal of the balloon, however, 
there was immediate relief from the 
pain 

The record in Figure 2 represents a 
continuous registration of the gastric 
activity of a patient with duodenal ul- 
cer from 9 30 A M to 1 P M There 


were three periods of active peristalsis 
which were accompanied by a marked 
increase m tone Each of these lasted 
about thirty minutes and two were ac- 
companied by pain The first occurred 
between 9 30 and 10 30 A M It ter- 
minated abruptly and the patient went 
to sleep He was awakened about 11 
A M soon after the onset of the sec- 
ond paroxysm, by a sharp pain Fol- 
lowing the termination of the second 
period of exaggerated gastric activity, 
which was similar to the first, the 
stomach was relatively inactive until 
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about 1230 PM, when the patient 
began to feci hungr\ The adnnms- 
tiation of atropine sulphate, 1/50 of 
a giain. mtra% enousty , was followed by 
a prompt cessation of the penstalsis, a 
gradual reduction 111 the tone and com- 
plete relief from the distiess for twen- 
ty -four hours 

The record m Figure 3 was taken 
of a patient with gastric ulcer after a 
few d.ns rest m the hospital The 
short paro\\sm of increased tone and 
In perpenstalsis is of interest 111 that 
the patient w as aw akened In pain This 
period of increased gastric actnity 
subsided within a few minutes and the 
patient continued Ins sleep The 
stomach was relatnely quiet thereafter 
until the onset of hunger contractions 
about noon While some of the hun- 
ger contractions were rather promi- 


nent. there was no distress, probably 
because of the absence of a significant 
increase in tone 

The findings m Figures 4 and 5 are 
included because of the similarity m 
the gastnc alteration It will be ob- 
sen ed that each of these records 
shows two periods of increased gas- 
tric actnity, accompanied by the typi- 
cal distress The second m each in- 
stance was precipitated by the intro- 
duction of air through a Rehfuss tube 
The first paroxysm m Figure 4 ter- 
minated spontaneously The others, m 
the order of their occurrence, subsided 
following the aspiration of air, belch- 
ing and \omiting These observations 
seem to indicate that the introduction 
of air is an effectne means of stimu- 
lating the stomach Furthermore, this 
induced stimulation maj be suddenly 
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terminated by aspirating air, belching, 
vomiting or probably by any procedui e 
which reduces the intragastiic tension 
The gastric curve shown m Figure 6 
was obtained from a patient with duo- 
denal ulcer who was experiencing some 
distress at the beginning of the obser- 
vation The free acidity at this time 
was 49 Shortly following the ad- 
ministration of the sodium bicarbonate, 
even though there was no free acid m 
the gastric contents, the stomach be- 
came more active The pain was fi- 
nally so intense that it was necessary 


to hold the patient on the table while 
atropine was given intravenously. This 
was followed by a prompt l eduction 
m the gastric activity and the disap- 
pearance of the distress 

This observation suggests that the 
pain may even be aggravated by the 
administration of sodium bicaibonate 
It would seem that the carbon dioxide 
formed by the sodium bicarbonate was 
not permitted to escape, either thiough 
the cardiac or pyloric sphincter The 
resulting increase in the intragastiic 
tension along with the more active per- 
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istalsis intensified the distiess It is 
assumed that the sudden termination 
resulted from the escape of gas 
through the relaxation of the pyloric 
sphincter by the atropine 

Comment 

In the above series of expei iments, 
the gastric alteiations were similar dur- 
ing penods of pain These changes 
weie characterized by an increase in 
tone and the onset of an active peris- 
talsis The pain in each instance cor- 
responded with the passage of a per- 
istaltic wave except in the more severe 
foim when there was an apparent per- 
sistent spasm of the pylorus (Figure 
i) These findings are m accord with 
the observations of Ginsburg, Tum- 
powsky and Hamburger, Carlson and 
Hardt While a l^perpenstalsis m- 
vanably accompanied a significant in- 
crease in tone, the latter feature was 
apparently fundamental to the pro- 
duction of the pain It will be noted 
that the terminations of the paroxysm 
of increased gastric activity were like- 
wise similar, regaidless of the agent 
responsible In some instances, the 
termination was spontaneous, while in 
others, it promptly followed belching, 
vomiting, the aspiration of air, or the 
administration of atropine These ob- 
servations support the contention of 
Hurst and Ryle, that the pam is pri- 
marily dependent on an increase m the 
mtragastric tension The roentgeno- 
logical findings of Wilson, m the study 
of the pam of duodenal ulcer may be 
explained on this basis It will be re- 
called that the pam terminated abruptly 
upon filling the duodenal cap by man- 
ual pressure It might thus be argued 
that the pam was relied by the re- 


duction m the mtragastric tension from 
expressing the gastric contents into the 
duodenum 

The significance of the observation 
of Poulton on the occurrence of typi- 
cal ulcer pain following the introduc- 
tion of air into the stomach is more 
apparent m view of our results In 
the experiments m Figures 4 and 5, 
the paroxysms of increased gastric ac- 
tivity accompanied by pam were in- 
duced by the administration of air and 
terminated by the reduction m the m- 
tragastnc tension The experiment in 
Figuie 6 is of paiticular interest m 
this connection It would seem proba- 
ble that the gas formed from the ad- 
ministration of the sodium bicarbonate 
was responsible for the increased gas- 
tric activity 

Conclusions 

These findings are very similar to 
the gastric alteration associated with 
irritable colon and chronic appendici- 
tis, and the pain occurred under the 
same condition In the former study, 
it was not believed that the hydro- 
chloric acid of the gastric contents was 
a factor m the production of the dis- 
tress, and 111 the present investigation, 
there was no apparent coi relation m 
these features The pam in each may 
be relieved by various agents as alka- 
lies, food, belching, aspnation of air, 
vomiting and the administration of 
atropine It would thus seem that the 
pioduction of the pam is primarily de- 
pendent on the altered motor phenome- 
na and the associated inci eased gastric 
tension We u ish, how ever, to investi- 
gate other measures commonly em- 
plo} ed in the ti eatment of the pam of 
peptic ulcer before coming to a more 
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definite conclusion At the same time, the influence of the administration of 
a more detailed study will be made of hydrochloric acid. 
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Rheumatoid Arthritis* 

By Russcll, L Cecii,, M D , New York City 


R heumatoid arthritis might 

well be called the step-child of 
Medicine for the reason that, 
like some other chronic diseases, it has 
always received scant attention from 
both investigators and practitioners 
Osier himself is quoted as having re- 
marked that when an arthritic patient 
walked into his consultation room, he 
always had a strong inclination to 
jump out the window Most of the 
research work on arthritis has been 
spasmodic or accidental, and until re- 
cent times few practitioners have made 
a special study of the disease 

It is unfortunate that such a com- 
mon malady should have received this 
neglect Within the last few years, 
however, a noticeable change has taken 
place m the attitude of medical men 
toward rheumatic diseases, and be- 
cause of this intensive study and re- 
search, definite knowledge is being 
gamed concerning the various types of 
arthritis and the modes of treatment 
For one thing we have learned to clas- 
sify arthritic conditions into various 
groups Both European and American 
students are agreed that most cases fall 
into one or the other of two mam di- 
visions, infectious or rheumatoid arth- 
ritis, and hypertrophic or osteoarthritis 
Osteoarthritis is something that all 

♦Presented before the Baltimore Meeting 
of The American College of Physicians, 
March 23rd, 1931 


of us achieve as the reward of old age, 
though it may appear in the early fif- 
ties, particularly m stout women who 
have just passed through menopause 
There is no reason to believe that os- 
teoarthritis is an infection , on the con- 
trary, it appears to be a phase of sen- 
escence brought about by insufficient 
blood supply to the joint structures 
The small capillaries become thickened 
and occluded, and as a result certain 
degenerative changes occur in the bone 
and cartilage A classic example of 
osteoarthritis is furnished by the so- 
called Heberden’s nodes on the distal 
phalangeal joints of the fingers 

Rheumatoid arthritis is a true in- 
flammatory process characterized m the 
early stages by migratory pam and 
swelling in various joints and m the 
late stages by ankylosis and deformity 
For twenty years rheumatoid arthritis 
has been looked upon by most students 
of the disease as a chronic infection, 
though the exact nature of the infec- 
tion has not been disclosed Theie are 
several features of the disease which 
stiongly suppoit the infectious theory 
its almost constant association with 
foci of infection, the moderate fever 
and leukocytosis which occur in some 
cases , the loss of weight and secondary 
anemia , the complications such as intis, 
pleuritis and pericarditis, and finally 
its similarity m the early stages to 
gonococcal arthritis and rheumatic fe- 
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ver all suggest an infectious origin 
The pathological findings are also those 
of a chronic infection The granula- 
tion tissue which develops in the joint 
cavity and which if not checked, even- 
tually fuses the articular surfaces to- 
gether, can hardly be imagined as be- 
ing derived from any other source than 
a bacterial one The adhesions which 
one sees m these joints differ m no 
respect from the adhesions m the peri- 
toneal and pleural cavities resulting 
from bacterial infection 

Bacteriologists have made extensive 
efforts to solve the riddle of rheuma- 
toid arthritis, but their results have 
been inconsistent and desultory To be 
sure, some form of streptococcus has 
long been suspected of being the etio- 
logical agent, chiefly because strepto- 
cocci are frequently present in the 
original foci of infection, but efforts 
to isolate streptococci from the blood 
and joints have been either entirely un- 
successful or only partially so 

Moon and Edwards, 1 Richards, 2 
Billings 3 and his co-workers, and Had- 
jopoulos and Burbank 4 have all re- 
ported the isolation of streptococci 
fiom the blood or joints or from both 
sources m a ceitam number of cases 
of rheumatoid arthritis, the percentage 
of positive cultures, however, being 
comparatn ely small More recently 
Forkncr. Shands and Poston 5 have le- 
ported cultures from the joints m 63 
cnsec of chronic infectious arthritis 
with the isolation of streptococci 111 
11, or 17 per cent, of the cases In a 


has described a method of culturing 
the blood and joints 111 rheumatoid 
arthritis and also in rheumatic fever, 
which has proven remarkably satisfac- 
tory in respect to the isolation of strep- 
tococci. The basis for successful cul- 
tivation of these streptococci appears 
to rest, first, on very carefully and 
specially prepared culture media, and 
second, on observation of these cul- 
tures over a period of two to four 
weeks of incubation Altogether 154 
cases of rheumatoid arthritis have been 
subjected to blood cultures by this 
method Of these cases 49 were als0 
subjected to joint cultures Of the 
154 patients who had blood cultures, 96 
or 62 3 per cent, yielded a streptococ- 
cus In several patients a streptococcus 
was obtained from the blood in two or 
even three successive cultures 

As a control on these findings, 104 
individuals either normal or suffering 
from some condition other than rheu- 
matoid arthritis, were subjected to 
blood cultures, the technic being simi- 
lar in all respects to that used on pa- 
tients with rheumatoid arthritis Of 
these controls 20 were normal healthy 
individuals with no joint symptoms and 
no obvious foci of infection The re- 
mainder of the control group were pa- 
tients suffering from some disease Of 
these 23 were middle-aged patients, 
who presented a typical picture of de- 
generative arthritis with hypertrophic 
changes m the bones The blood cul- 
tures on all this group were sterile 
The remaining 61 controls were pa- 


senec of papers published during the tients suffering from various diseases, 
two \ears from the medical dc- including infections of various kinds 


p.irttncm of Cornell University, the Of these 61 patients, 4 showed strep 
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sented ceitam features m common, 
three had active foci of infection of the 
type usually associated with aithritis, 
while the fouith was an acute respira- 
tory infection In this connection it 
is interesting to note that there have 
been seveial repoits in the liteiature 
lately on isolation of streptococci from 
the bloodstream of patients with acute 
respnatory infections 

In 40 cases of rheumatoid arthritis 
cultures were made from one of the 
affected joints In 33 cases (67 3 per 
cent) a short-chained streptococcus 
was recovered from the joint cultures 
In 48 cases that were subjected to both 
blood cultures and joint cultures, 37 
(77 per cent) showed a streptococcus 
m either the blood or the affected joint 
Control joint cultures were made on 
18 patients who were suffering from 
conditions other than rheumatoid arth- 
ritis The joint cultures from these 
18 controls all remained sterile 
Time does not permit a detailed de- 
scription of these streptococci which 
have been recovered from the blood 
and joints of rheumatoid patients Suf- 
fice to say that both cultural and im- 
munological evidence supports the con- 
clusion that they are atypical hemolyt- 
ic streptococci They possess a re- 
markable capacity, however, for losing 
their hemolytic quality when kept for 
some time on laboratory culture media 
They are quite different in their cul- 
tural and biological characteristics from 
the streptococci which we recover from 
the blood and joints of patients with 
rheumatic fever In the latter disease 
cultures have usually yielded green 
streptococci, which tend to fall into a 
number of biological groups 

Even more significant perhaps than 
the presence of streptococci in the 


blood of rheumatoid patients are the 
specific streptococcal agglutinins which 
these patients show in their blood sera 
These agglutinins have been recently 
described m a publication from our 
clinic, and their presence has already 
been corroborated by Dawson, Olm- 
stead and Boots 8 who, because of these 
agglutinins, advance the theoiy that 
rheumatoid arthritis is a streptococcus 
hemolyticus infection They look upon 
the joint manifestations, however, as 
allergic or toxic in character These 
streptococcal agglutinins are so definite 
m a high percentage of cases that they 
can be made of considerable practical 
value in the diagnosis of this form of 
arthritis In perfectly typical cases, 
such a test is perhaps not necessary 
except where the titer of the agglu- 
tinins is to be followed as an index 
of treatment, but in very early cases 
or in mixed forms of arthritis, or par- 
ticularly m obscure back conditions, the 
agglutination test has proved of great 
value m our arthritis clinic in the cor- 
rect classification of cases In routine 
clinic work we have laigely abandoned 
blood and joint cultures because they 
are difficult and time-consuming, and 
prefer the agglutination reaction both 
for diagnosis and prognosis As a 
rule the more advanced the arthritis, 
the more potent the agglutination re- 
action The agglutinin titer in rheuma- 
toid arthritis usually runs between 
1 320 and 1 5120 or even higher Ev- 
ery patient with arthritis now admitted 
to the Cornell Arthritis Clinic is sub- 
jected to an agglutination test and a 
sedimentation test Both of these tests 
are extremely valuable m differential 
diagnosis and both are of value in 
guidance of therapj 
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When arthritic strains of strepto- 
cocci are injected intravenously into 
rabbits, a faithful reproduction of 
rheumatoid arthritis is produced in 
these animals Streptococci are recov- 
ered from the blood and joints of the 
arthritic rabbits and their blood con- 
tains agglutinins similar in all respects 
to the agglutinins found m the blood 
of human patients The problem of 
reproducing rheumatoid arthritis in an- 
imals is a large one and so far only 
the surface has been scratched m oui 
work at Cornell We hope to go into 
this problem more thoroughly in the 
future 

It is only fair in this connection to 
report that the results obtained from 
bacteriological study of rheumatoid 
arthritis m other clinics have not al- 
ways been consistent with our own 
Nye and Waxelbaum 0 were unable to 
corroborate our results in either rheu- 
matic fever or rheumatoid arthritis 
Dawson, Olmstead and Boots 10 have 
obtained only negative results from 
blood and joint cultures in rheumatoid 
arthritis Margolis and Dorsey 11 of 
the Mayo Clinic have partially corrob- 
orated our findings in that m a total of 
29 specimens of either bone or synovial 
membrane from patients with infec- 
tious arthritis, 6 yielded streptococci on 
culture, and 5 diphtheroid bacilli The 
most complete corroboration of our 
findings has come from Gray and 
Gotten , 1 2 who have recently published 
their results on blood and joint cultures 
m rheumatoid arthritis In a series of 
37 ca«cs of rheumatoid arthritis, a 
streptococcus of the arthritic type was 
rc co\ered in 67 6 per cent of the cases, 
a proportion almost identical ttith that 
0 ,,a,ncd b > 115 Graj and Goa an have 
a noted that the otqamsm produced 


partial hemolysis on blood agar Swift 13 
at the Rockefeller Institute obtained 
streptococci m only a small peicentage 
of his patients with rheumatic fever, 
but Dr William H Park 14 and his 
co-workers in the research laboratories 
of the New York City Department of 
Health are recovering green strepto- 
cocci from both the blood and joints 
m a very high percentage of rheumatic 
fever cases 

This inconsistency in results is of 
course disappointing, but I believe can 
be explained on the basis of some slight 
differences m culture media That such 
differences do exist is proved by the 
fact that even when cultures of our 
streptococci are sent to some labora- 
tories, the local bacteriologist is at 
times unable to cultivate the organism 
on his own culture media 

Some investigators who have not 
been successful in cultivating strepto- 
cocci from the blood and joints of pa- 
tients with rheumatoid arthritis and 
rheumatic fever have advanced the the- 
ory that the streptococci which we have 
lecovered are not actually in the blood 
or joints, but are contaminations from 
the skin or air This theoiy, however, 
is hardly valid because 
- 1 Streptococci are rarely encoun- 
tered as contaminants m bacteuologic 
work In our own laboratory we have 
repeatedly exposed plates for seveial 
hours at a time, but have never recov- 
ered streptococci from them 

2 If these streptococci were con- 
taminants one would expect to find 
just as high an incidence of positive 
cultures in the controls as m the ar- 
thritic series Such, however, was not 
the case 

3 In almost 50 per cent of the posi- 
tive cultures, both blood culture flasks 
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yielded streptococci, a finding entirely 
inconsistent with the contamination 
theory. 

4 The high titer of specific strep- 
tococcal agglutinins in the blood and 
joint fluids of arthritic patients speaks 
strongly for the presence of these 
streptococci in the tissues themselves 
and also for their pathogenic quality 
The fact that the agglutinins tend to 
disappear as the patient recovers is 
also significant 

Perhaps the most important practical 
phase of the newer bacteriology of 
rheumatoid arthritis is its bearing on 
vaccine therapy Vaccine theiapy has 
no doubt been considerably abused in 
some quarters, and for this reason has 
come into disfavor with many physi- 
cians as a therapeutic agent This ap- 
plies to arthritis as well as to other 
acute and chiomc infections How- 
ever, m allergic conditions such as bac- 
terial asthma and certain skin condi- 
tions, vaccines have come to be a part 
of the standard treatment, and recently 
Swift has published favorable reports 
on the use of streptococcus vaccine m 
the treatment of rheumatic fever, m 
which allergy seems to play an impor- 
tant part 

We have presented evidence to show 
that rheumatoid arthritis is a chronic 
specific infection caused by a special 
strain of streptococcus hemolyticus If 
further study confirms this theory, it 
is most natural that efforts toward the 
development of some form of specific 
therapy should be undertaken with this 
organism During the past thiee years 
we have tieated several hundred rheu- 
matoid patients with a streptococcus 
vaccine prepared from our “typical 
stiam ” We hope some time in the 
neai future to report m detail our 


lesults with this form of therapy At 
present I can do no more that give the 
impressions obtained from three years 
of experience with this agent The 
vaccine was originally prepared m the 
usual manner, that is, by killing 
washed cultures at 6o° C and stand- 
ardizing by the Wright method More 
recently, however, the streptococci 
have been killed by foimahn instead 
of by heat, and this method seems to 
have produced a vaccine of higher an- 
tigenic power At present we are ad- 
ministering vaccine by both the sub- 
cutaneous and intravenous methods 
using doses of from 100,000,000 to 
1,000,000,000 m the former, and from 
100,000 to 1,000,000 in the latter In 
both methods we try to avoid unpleas- 
ant reactions The interval between 
injections is four to five days, occa- 
sionally a week In trying to evaluate 
vaccine therapy in arthritis, one must 
take into consideration the part which 
improved personal hygiene and the re- 
moval of any foci of infection may 
play in a patient’s recovery Other 
forms of therapy, such as medication, 
physiotherapy, hydrotherapy, etc , 
must also be given some weight, but 
unfortunately, in our experience, this 
is not considerable 
The results which we have obtained 
with vaccine therapy in the treatment 
of rheumatoid arthritis may be divided 
roughly into three groups 1 Patients 
who make complete recovery from all 
joint symptoms These patients for 
the most part have had a mild form 
of arthritis, but some could be classified 
as moderately severe 2 Patients who 
make considerable improvement, but 
eventually reach a stationary stage and 
do not recover completely These are 
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usually patients who have had arthritis 
for several years, with well-marked 
joint symptoms 3 Patients who show 
little or no effect from vaccine therapy 
These are usually patients of long- 
standing, with well-marked or ad- 
vanced joint symptoms There are 
exceptions to all these groups I can 
recall some early cases that have not 
responded to vaccine therapy, but on 
the other hand I can recall some al- 
most hopeless patients who have made 
surprising improvement with practi- 
cally no other treatment than rest and 
vaccine In each of the three groups 
there have been many patients who, 
in addition to the vaccine treatment, 


have had foci of infection removed; 
but there are many others whose treat- 
ment consisted of vaccines alone 
On the whole, we may say that after 
having started out with considerable 
misgivings as to the value of strepto- 
coccus vaccine 111 the treatment of this 
disease, we have been forced to take 
the opposite position, and we now con- 
sider streptococcus vaccine an lmpoi- 
tant therapeutic agent in the treatment 
of rheumatoid arthritis Just how 
much of the benefit obtained is refeia- 
ble to specific effect and how much to 
foreign protein effect is a problem 
which can be settled only by fuither 
study 
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A Diagnostic Triad in Syphilitic Aortitis*? 

By C S Danzcr, M D , F A C P , Bi ooklyn, N Y 


I T is superfluous to discuss the im- 
portance of recognizing aortic 
syphilis early The contrasting 
results in pioperly treated and un- 
seated cases speak for themselves As 
far as I know, a clean-cut symptom- 
picture by which this disease may be 
diagnosed, is still lacking I shall at- 
tempt this task in the present com- 
munication 

The confusion in the past was due 
largely to two factors, the frequent 
association of this disease with aortic 
atherosclerosis, and the misinterpreta- 
tion of the Wasseimann reaction 
How often have we seen on examin- 
ing an aorta at autopsy, atheromatous, 
calcified placques with wrinkling of the 
mtima and pink streaks in the depres- 
sions between the folds' The com- 
monly accepted diagnostic criteria, 
consisting of a dilated aorta, a systolic 
aortic murmur and a ringing aortic sec- 
ond sound are frequently due to co- 
existing aortic sclerosis with or with- 
out hypertension, rather than aortic 
syphilis I have observed narrow or 
noimai aortas without the signs just 
enumerated, in well-defined syphilitic 

*From the Medical Services of the Cum- 
berland and Unit} Hospitals, Brooklyn, N 
Y 

fRead before the Minneapolis Meeting of 
the American College of Phjsicians, Feb- 
ruarj 14th, 1930 


mesaoititis, as the following case will 
show 

G H, a 40 year old male, who denied 
venereal infection, consulted me on February 
28, 1929, because of severe angina after ef- 
fort, excitement or meals, during the past 
year It was especially severe m cold wea- 
ther or when his stomach was full He had 
observed that eating rare beef was apt to 
be followed by anginal pains In the past 
6 months he experienced abdominal pam and 
bloating after meals and excessive flatus 
When the latter was expelled, the angina 
lessened He slept badly because of exciting 
dreams which in turn induced angina, dysp- 
nea and an indescribable “fright” over the 
precordium These exhausted him, so that 
he had to get out of bed and stand m order 
to relieve the angina Digitalis aggravated 
the angina 

Physical examination was essentially neg- 
ative, no aortic murmurs, nor accentuation 
of the A2 over the aorta Only in the supra- 
clavicular fossa (over the subclavian artery) 
was the A2 intensified B P 110/60, pulse 
varied from 54 to 64 and the heart sounds 
were feeble E K G Diphasic T m lead 1 
The width of the aorta zvas normal on v- 
j ay (6 ft plate) Only a slight knuckling 
on the left border could be seen The blood 
Wassermanns done with the usual technique 
using both alcohol and cholestenn antigens 
and the Kolmer modification were strongh 
positive, the Kahn test reacted similarly 

The other significant features in this case 
were the negative vagus (carotid sinus) re- 
flex and the increased blood sedimentation 
reaction These points will be elaborated 
later Suffice it here to saj that 

The caiotid sinus icflcx zvas negative on 
the left side and doubtful on the right 
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Carotid 

Sinus R&xex 


Pulse Beats 

per 10 second Period 


Right side 

Left side 

Before test 

10 

10 

During test 

8 

10 

After test 

10 

10 


The blood sedimentation reaction with the 
Westergren method was 41 mm pci Jioin 
(normal 4-6 mm ) and 106 foi 24 how s 
(normal 40-60) After 854 months of ti eat- 
in ent (bismuth, mercury, salvarsan, iodides) 
the sedimentation rate was 1 educed to 6 
mm per hour and 68 mm per 24 hours The 
Wassermann tests still showed a 3 plus re- 
action, but after a course of bismarsen, the 
Wassermann and Kahn tests became negative 
and all the clinical symptoms disappeared 
(October 1, 1930) 

The Wassermann has at times mis- 
led me False positive reactions , es- 
pecially with cholestenn antigens, are 
not rare in cases of aortic atheromato- 
sis In such cases, a wide aorta, a 
bruit, or ringing A2 sound may easily 
be ascribed to luetic aortitis The con- 
version of a positive into a negative 
complement-fixation test after provoc- 
ative salvarsan injections, the correla- 
tion with other serological reactions 
(Kolmer method, alcoholic antigen, 
and Kahn test) will reduce this source 
of error The following case will il- 
lustrate the point under discussion 

A S (case No 236403), a man, 59 years 
old, came to the Medical Center complaining 
of recurrent anginal pains on exertion or 
after eating He got no relief from nitro- 
ghcerin Three months before he developed 
symptoms of acute obstruction of the left 
coronary artery This was verified by the 
existence of a negative T wave m lead 1 
and a notched R m all the leads of the elec- 
trocardiogram X-ray disclosed calcification 
and knobbing of the aorta, and moderate 
cardiac (especially left \cntncular) enlarge- 
ment The cardiothoracic ratio was 5-1% 

1 he 1» l* v ns low 104/70, and the heart 
«• find" were audible Blood Was'-ermann on 


December 11, 1929, showed a 3 plus reaction 
with the cholestenn antigen, negative with 
the alcoholic The same result was obtained 
on repetition of the tests a week later He 
was given 2 doses of neo-salvarsan ( 3 Gm ) 
a week apart On January 14 and 20 the 
Wassermann tests with both antigens gave a 
negative reaction The Kahn test was also 
negative This man was obviously suffering 
from coronary and aortic sclerosis, not due 
to syphilis 

On the other hand a person with a 
negative Wassermann and none of the 
conventional signs of aortic disease 
may have aortic lues In such in- 
stances, repetition of the blood exami- 
nation after provocative measures, spi- 
nal fluid examination, the therapeutic 
test and the clinical picture to be de- 
scribed m this paper, will generally 
settle the diagnosis 

T D, (case No 240534), an obese, ruddy, 
65 year old man came to the Medical Center 
on January 16, 1930, complaining of anginal 
pain on exertion or after meals for the past 
12 years Of late these had become quite 
severe and at times were accompanied by 
typical "angor mortis ” He had a wide tor- 
tuous aorta, 65cm in diameter, moderate 
inaudible heart sounds with negative T waves 
in all leads of E K G , small pupils which 
reacted to light, normal tendon reflexes, and 
a negative Wassermann with both alcoholic 
extract and cholestenn antigens Thirty-five 
y T ears ago he had a chancre which was un- 
seated Despite the results of the Wasser- 
mann test, it seemed plausible that the man 
had latent syphilis with localization in the 
aorta With this thought m mind, the pa- 
tient w’as given a course of iodides The 
Wassermann reaction (end of March, 1930) 
gave a 2 plus reaction with an alcoholic an- 
tigen 

Syphilitic mesaoihlis has 111 mail) 
cases a characteristic symptom triad 
consisting of anqma pectoris , a nega- 
tive caiotid sinus reflex, and a lapid 
blood sedwu ntation rate A positne 
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Wassermann occuis in two-thirds of 
the cases of luetic aoititis and selves 
only as a confirmatory test Dilatation 
of the aorta, insufficiency of the aortic 
valve, a munnur and a unging A2 
sound may, but need not. be present 
It is most commonly a disease of the 
fifth decade of life The following 
two cases are presented m older to 
emphasize the diagnostic tuad 

K R , a woman 45 years old, who had 
never bom children but had one miscar- 
riage, came on May 1, 1929, complaining of 
burning anginal pain during the past year 
It radiated down the arms and to the teeth 
and came on especially on walking out of 
doors, uphill, or during cold weather When 
she leaned forward, she experienced more 
pain in the sternum The chest pain was 
compared to that of swallowing a hot potato 
She had no knowledge of a luetic infection 
A diagnosis of hypertension was made a 
year before 

The patient was obese (about 50 lbs over- 
weight) with a Corrigan pulse, 64 per min- 
ute, B P 185/70, hemoglobin 57 per cent 
and a normal urine Over the cardiac base 
a to-and-fro murmur was heard, and the 
diastolic bruit was transmitted to the apex 
The aorta was wide, and dynamic pulsations 
were seen on the fluoroscopic screen The 
E K G showed a left ventricular prepond- 
erance with no T wave changes 

The carotid sinus reflex was negative on 
both sides 

Carotid Sinus RbrdEx 
Pulse Beats per 10 second Period 

Right side Left side 

Before test 11 11 

During test 11 10 

After test 11 11 

The sedimentation rate zoos 53 P cr 

hour, 124 mm m 24 hows 

The Wassermann showed a 4 P^ us reaction 
with the various antigens and Kolmer tech- 
nique 

Diagnosis Luetic mesaoititis complicated 
by aoitic insufficiency 


E B , a 36 year old police officer, experi- 
enced for IJ 4 years angina on exertion or 
after meals Amyl nitrite gave him immedi- 
ate relief His angina increased steadily de- 
spite the reduction of weight from 225 to 
185, brought on by dieting Examination of 
his heart disclosed a loud rasping diastolic 
murmur over the entire precordium with a 
heaving apex beat He had no edema of 
the legs The B P was 105/60 The aorta 
was dark, wide and expansile and the left 
ventricle was markedly hypertrophied The 
blood Wassermann was 4 plus He was 
given 6 doses of salvarsan by his physician, 
Dr G , but developed chills and a tempera- 
ture of 104° following the injections, so 
that they had to be discontinued 

Carotid sinus leflex was essentially nega- 
tive 

Carotid Sinus RefdEx 
Pulse Beats per 10 second Period 

Right side Left side 


Before test 

22 

23 

During test 

20 

20 

After test 

22 

22 


A diagnosis of syphilitic mesaortitis with 
aortic insufficiency was made and bismuth 
injections and iodides were advised He 
improved remarkably for a while, attempted 
to perform the strenuous duties of his calling 
and the angina returned He then con- 
sumed 135 tablets of nitroglycerin (gr 
1/100 ) daily for 2 weeks, developed pro- 
gressive heart failure and died 

A leading- symptom of this disease 
is angina pectoris The pam may be 
very severe especially m an hypersen- 
sitive person or absent in one insensi- 
tive to visceral pain Between these 
extremes there are numerous transi- 
tional variations The conventional 
steno-cardiac pain after exeition 01 
eating is by no means invariable It 
frequently comes at rest, during the 
night and, as I have observed rather 
frequently on bending forward 

The degree of response to painful 
stimuli may be roughly tested by ap- 
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plymg deep pressure with the thumb 
to the styloid process (between the 
mastoid and the mandibular angle), a 
method introduced by E Eibman of 
New York. It should be done care- 
fully by exerting equal pressure on 
both sides 

A hypersensitive person says “it 
hurts,” and draws the head away, 
the normal one says “it is just the 
piessure of your fingers”, a hyposen- 
sitive individual says nothing when the 
test is made 

If pressure against the styloid of one 
side is more painful, the anginal pain 
is usually felt on the homolateral side 
In such cases pressure over the brach- 
ial plexus (Schmidt) or the eye (Bern- 
stein) may also be more painful on the 
affected side. 

In a hyposensitive person, anginal 
equivalents must be diligently looked 
foi These commonly consist of dis- 
agreeable sensations in the chest vary- 
ing from anxiety to a premonition of 
impending death, usually though by no 
means always, after exertion Some- 
times the sensation is not even pro- 
jected to the chest It may consist 
of an unexplainable “feeling of nerv- 
ousness ’ 

As a general proposition one may 
expect to find a typical reaction when 
a normal or hypersensitive person de- 
\ clops aortic disease This rule is not 
unariablc as the next case will show 


I. K , a .J7 >car old, lughlj emotional Je 
v ith n metabolic rate of plus 12 and bilatci 
In fK.rc'thcst.1 of the stjloids and ocul 
b dbs, but no brachial hj pcresthesia, d 
eclcpifl rri.urew\<J> increasing palpitat* 
^vrt.on, nocturnal attacks of asthr 
1” i 11 -cturw i’_ \cars ago Scieral wee 
^ i'll" .union he suffered a «c\ere ; 

*ud \ t-cular collapse I’ 


physician, Dr S , found him with a cold 
clammy skin and later the systolic B P 
was 210 Ever since then his chief trouble 
has been palpitation on exertion, pai oxysms 
of nocturnal dyspnea and heaviness in the 
chest , but without acute pain After careful 
questioning he admits only one attack of 
pain in the precoidinm and left aim 
Examination He had a dark, wide aorta 
and a slightly enlarged heart on x-ray A 
delayed systolic murmur, a loud A2 over 
the aorta and a short systolic blow at the 
apex were heard B P 183/105 Caiotid 
sinus leflex was stiongly positive, especially 
on the right side 

Carotid Sinus Reflex 
Pulse Beat per 10 second Period 

Right side Left side 


Before test 

20 

19 

During test 

14 

16 

After test 

20 

19 


On February 20 a soft diastolic puff was 
heard to the inner side of the apex Was 
this an aortic insufficiency ? If so it would 
argue strongly for the luetic origin of the 
angina A blood sedimentation reaction was 
done and found deci eased ( 3 j 4 mm per 
hour, 60 mm in 24 hours) and the carotid 
sinus reflex was positive This eliminated, 
to my mind, the diagnosis of syphilitic aoiti- 
tis, though his age was 47 The Wasser- 
mann on Feb 21 was negative and supported 
the diagnosis of aortic sclerosis 

This case illustrates the existence of 
coronary (aortic) disease in a nervous 
hypersensitive man, which induced, in- 
stead of anginal pain, palpitation on 
exertion and cardiac asthma The ab- 
sence of pain m coronary disease in a 
hypersensitive individual is perhaps the 
exception to the rule 

Alarming dreams may arouse the pa- 
tient from sleep with a frightful but 
not painful piecordial sensation and 
constitute another variation of the an- 
ginal symptom (L. Braun 1 ) 

A h} posensitivc person ma\ have 
extensne coronary disease, even a fa- 
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tal coionaiy thrombosis without pain 
In this category is the sudden and un- 
expected death after a foimal dinner 
casually ascribed to “acute indiges- 
tion*’, or the apparently health) man 
who is found dead in bed in the morn- 
ing. or the painless death during sex- 
ual intei course (la morte douce) Peo- 
ple w ith reduced sensibility to pain ai e 
hkew lse apt to be the carriers of pain- 
less duodenal ulcers for } eai s Amidst 
good health a peritoneal perforation or 
a severe hemouhage discloses the pres- 
ence of the treacherous lesion 

It behooies us, therefore, in hjpo- 
sensitne people, to regaid mmoi chest 
sjmptoms or simple indigestion seri- 
ously and to look for oigamc disease 
m the heart or abdomen It is plain 
that the estimation of the leaction to 
pam should be frequently practiced 

The next sign in the triad which 
merits discussion, is the negative “ca- 
rotid sinus reflex” (Hering) At the 
Boston meeting of the American Col- 
lege of Physicians in April, 1929, I 2 
reported the occurrence of a positive 
reaction 111 non-syphilitic coronary an- 
gina The case I- IC, just described, 
illustrates this point In luetic aortitis 
with angina on the other hand, the le- 
flex is generally negative In order 
to clarify these remarks it will be nec- 
essary to review briefly the physiology 
and clinical application of this reflex 

It is elicited by pressing the thumb 
over the common carotid artery at the 
level of the thyroid cartilage At this 
point the vessel bifurcates into its in- 
ternal and external branches and a 
slight bulging of the artery called “ca- 
rotid sinus” may be felt The heart 
rate is counted for 10 seconds, then 
the sinus is compressed against the 


Aim tissues of the neck for 10 sec- 
onds and the cardiac frequency is 
again detei mined Similar counts are 
made foi the following two 10 second 
penods The reflex is positive if there 
is a distinct slowing during the caro- 
tid compression 

This is the old vagus pressure phe- 
nomenon described by Czermak, 3 who 
thought it due to the mechanical stim- 
ulation of the efferent vagus fibers in 
the carotid sheath His erroi has been 
pointed out by Hering 4 who showed 
that even pinching the exposed vagus 
neive, fails to slow the heart On the 
other hand, light pressure with the fin- 
ger on the skin over the carotid, a 
manipulation obviously insufficient to 
reach the deep position of the vagus, 
may cause cardiac standstill for 5 to 7 
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seconds I have observed such reac- 
tions many times 

Hering proved that the afferent pai t 
of the reflex arc was formed by the 
so-called carotid sinus nerve, a small 
branch of the glosso -pharyngeal The 
motor vagus fibers form the efferent 
segment of the arc The reflex there- 
fore starts from the carotid smus and 
ends m the heart The common nu- 
cleus of the 9th and loth cranial 
nerves completes the arc 

Last year I suggested as a possible 
explanation for a positive reflex 2 an 
arteriosclerotic lesion at the carotid 
sinus It has been shown by Chian 1 ® 
that this lesion occurs frequently in 
association with coronary arteriosclero- 
sis Monckeberg 0 confirmed his find- 
ings and said that these lesions are the 
earliest localizations of the arterioscle- 
rotic process and occur often m young 
adults or even children Thus the rea- 
son for a positive vagus response m 
cases of coronary (and carotid smus) 
sclerosis is evident 

The importance of applying this test 
to young people even without angina 
is obvious In a recent address by Jos- 
lin 7 the existence of premature and 
serious arterial disease (coronary scle- 
rosis) m youthful diabetics was 
stressed This is but one instance 
where the test may be applied to ad- 
\ antage 

A little light on the otherwise ob- 
scure pathogenesis of jmenile arterio- 
sclerosis was furnished by the work of 
E WolfkofP who found nodular thick- 
enings of the intima in the coronaries 
beginning in infancy These, of course, 
are physiological reactions In young 
adults (32-30 years) the thickness of 
the intima exceed 4 - In •-tteral time- 


that of the media, especially near the 
origin of these vessels The super- 
imposition of atheromatous lesions on 
a partially stenosed coronary, might 
seriously interfere with the myocardial 
circulation and offer an explanation for 
the frequency of the symptoms of cor- 
onary obstruction even m young peo- 
ple 

The following case may illustrate 
how the carotid sinus reflex may help 
to recognize pathology in the coronary 
arteries before the onset of angina or 
other clinical symptoms 

C R , a 57 year old, healthy-looking busi- 
ness man consulted me because of general- 
ized pruritus for 3 to 4 weeks especially 
on coming from a cold into a warm room 
He noticed that the palms of his hands per- 
spired freely Thirteen years ago he suf- 
fered from pruritus which recurred during 
the following 3 winters He had no pre- 
cordial pam nor dyspnea, and his B P was 
145/8 5 His urine was negative until re- 

cently when a trace of albumin and a few 
hyaline and granular casts were found The 
physical examination was essentially nega- 
tive, except for a slightly ringing A2 sound 
The aorta under the fluoroscope was not 
dilated, but dark, the cardiac size was nor- 
mal Capillaroscopy showed a group o 
aneurismal and varicose capillaries m the 
skin near the nail -beds Incidently this was 
the anatomical substratum for lus pruritus 
(cutaneous vasoneurosis) The blood sedi- 
mentation reaction was moderately increased 

Carotib Sinus Rcrixx 
Pulse Beats per 10 second Period 

Right side Left side 
Before test 10 10 

During test 5 1 0 

After test xo 10 

Positne reaction on right side 

The presence of a positive carotid 
sinus reflex pointed to a sclerotic lesion 
of the right carotid and cornnan nr- 
terio Tlu dark aorta and the ringing 
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A2 sound supported this diagnosis 
This man had at the tune of examina- 
tion no caidiac symptoms, but on fui- 
ther inquiry, it was learned that he 
was rejected by an insurance company 
ii years ago (age 46) for albuminuria 
and h) pertension Eight months after 
that, he was operated upon for a peri- 
nephric abscess, and 1^/2 years later his 
urine and blood pressure were found 
normal and he v as accepted by the in- 
surance company 

The positive carotid sinus reflex was 
the most significant sign of arterio- 
sclerosis and dovetailed with the his- 
tory of hypertension 11 years ago 
He is probably in the presymptomatic 
stage of coronal y disease at present 
Further observation will be necessary 
in order to verify this hypothesis 

A positive caiotid sinus reflex may 
theiefoie indicate coronaiy aiteuo- 
sclei osn even bcfoi e or zvithout angina 
Timely care of the heart and vessels 
may aid in prolonging life In the 
case of aoitic syphilis, this reflex is 
generally negative, carotid pressuie 
fails to produce cardiac slowing The 
reason for the negative reaction may 
be as follows Syphilitic aortitis is 
generally unassociated with coronaiy 
closure or lesions at the carotid sinus 
unless complicated by atherosclerosis 
Since such lesions are required to give 
a positive vagus reaction, its absence m 
aortic lues may be understood 

The third symptom is the rapid 
blood sedimentation rate How can 
we explain tins'* It must be recalled 
that syphilitic aoititis is an infectious 
piocess, aoitic scleiosis is a degeneia- 
twe one A fast sedimentation rate 
occurs chiefly in infectious conditions 
It is however non-specific, occurs m 


active infections, and is comparable to 
an increased leucocyte count This 
test has been successfully used in fol- 
lowing the progress of such infections 
as pulmonary tuberculosis, pelvic in- 
flammations and syphilis Active aor- 
tic lues is associated with a fast sedi- 
mentation rate because it is an inflam- 
matory disease Up to the writing of 
this paper, I have seen no case of ac- 
tive syphilitic aortitis without a rapid 
sedimentation reaction For the per- 
formance of this test, the Westergren 8 
technique is recommended because of 
its simplicity 

The following case will serve to il- 
lustrate the error that may result from 
the misapplication of the carotid sinus 
and sedimentation reactions In this 
patient, the failm e to sufficiently relax 
the muscles of the neck to effectively 
compress the carotid artery, lesulted 
m a negative response At a later ex- 
amination the patient relaxed better 
and a positive reaction was elicited on 
the right side Another confusing fea- 
ture in this patient was the fast sedi- 
mentation rate which was thought at 
first to indicate an active infection, 
perhaps syphilis It was later ac- 
counted for by myocardial necrosis fol- 
lowing coronary thrombosis The lat- 
ter condition, in my experience, is of- 
ten the cause of rapid blood sedimenta- 
tion It is necessary, therefore, to in- 
sist upon the entire symptom triad for 
the diagnosis of syphilitic aortitis 

Case W J Y, 59 years old, suffered for 
the past 3 years from angina pectoris on 
exertion, particularly in cold weather or on 
walking against the wind Postural dizzi- 
ness, brachial paresthesia, anginal pam in 
the left arm, ear, face, and d)spnea on ef- 
fort completed the picture In the past 
jear his symptoms had been quite se\ere, 
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though never as bad as during the month 
before examination Since then he had 
been home and mostly in bed The examina- 
tion disclosed a muddy pallor of the face, 
the pupils reacted to light, the blood pres- 
sure was 135/85, sensibility to pain over the 
styloid was normal, the heart sounds were 
feeble and slightly irregular, the liver edge 
was a hand’s breadth below the costal mar- 
gin and over the left pulmonary base a 
number of rales were heard He had no 
edema of the legs The aorta was wide 
and the cardiac outline hazy on fluoroscopic 
examination The lungs showed congestive 
hyperemia Urine was negative except for a 
moderate increase in urobilinogen due to 
liver congestion 

The blood sedimentation reaction on two 
occasions gave a very fast rate, the first 
reading was 83 mm per hour, the next one 
95 mm 

The carotid sinus reflex at the initial ex- 
amination gave a negative response It 
seemed at first that with a fast sedimentation 
rate, it might indicate syphilitic aortitis On 
the second examination, however, though the 
blood sedimentation was still fast, the caro- 
tid icflcv was distinctly positive on the right 
side, so that for 4 seconds , there was com- 
plete caidiac standstill 

We still had to explain the fast sedi- 
mentation An electrocardiogram showed a 
negative or diaphasic T wave in leads 1 and 
2 with a convexity of the ST interval, in- 
dicating a rm ocardial lesion of coronary 
obstruction It was obvious, therefore, that 
the patient was undergoing myocardial nec- 
rosis which accelerated the blood sedimenta- 
tion Negative Wassermanns with the dif- 
ferent antigens and techniques excluded the 
diagnosis of syphilis 

The sedimentation test is extremely 
valuable when used judiciously It 
can, however, he ver\ misleading as 
the following case will show 

II G, male 58, consulted me on Sept 
29, 1927, because of a \ise-hkc constricting 
pun in the che.-t and abdomen after exertion 
in tlu pi«t S dav^ Djspnea was not pre-— 
ttu AMotnm if di'Un-nm after meal*- and 


nocturia had been present for p 6 months 
He was rejected by a life insurance com- 
pany 6 months previously because of glyco- 
suria 

He was a little man (Wt 109 lbs ) with 
a grayish complexion and a B P 115/70, 
and Ins urine had only a trace of albumin 
Eyes showed no arcus senilis Heart An 
irregularly intermittent rough systolic and a 
short diastolic murmur were heard over the 
entire precordium On fluoroscopy a di- 
lated aorta with a hypertrophic left ventricle 
were seen There was no fever A peri- 
carditis was present, but its etiology was 
obscure Was it rheumatic or epistenocar- 
diac ? 

Two years later he returned with en- 
tirely different complaints He had lost 15 
lbs , felt weak, had a dragging sensation in 
the lower abdomen and dyspnea on exertion 
His B P was 95/60, his hemoglobin 56 
per cent and his stomach contents showed a 
subacidity His blood sedimentation was veiy 
fast, 56 mm per hour and 127 mm m 24 
hours Carotid sinus 1 eflcx was model at ely 
positive on both sides 

Carotid Sinus RctlEX 
Pulse Beats per 10 second Period 

Right side Left side 

Before test 10 9 

During test 7 ^ 

After test 10 9 

In view of the fast sedimentation 
reaction with angina the question of 
aortic syphilis arose This diagnosis 
was excluded because the carotid re- 
flex w r as positive and the Wassermann 
was negative The diagnosis of coro- 
nary sclerosis is more likely and his 
pericarditis of two years ago was per- 
haps due to myocardial infarction 

To account for his sedimentation re- 
action one must assume either another 
infection or gastric subacidity. I hare 
found the blood sedimentation in- 
creased in several cases of gastnc sub- 
acuhtr . T fail to understand the re.i- 
<011. but offer it simph as an empiric 
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observation In this case, theiefoie, 
the stibacidity of the stomach may 
stand m some relationship with the fast 
sedimentation 

This case iliustiates also the possi- 
bility of detecting coronax y disease in 
the absence of anginal or ofhei caidiac 
symptoms The loss of weight with its 
consequent reduction of the load on 
the heart, may be lesponsible for the 
disappearance of the anginal symp- 
toms 

With the help of the carotid sinus 
reflex, latent coronary disease may be 
recognized, even those who lose their 
stenocardiac symptoms, e g , with the 
advent of cancerous or other forms of 
cachexia, may be diagnosed 

We must insist therefore, that the 
“symptom triad” be used collectively, 
not singly A fast sedimentation re- 
action alone may be caused by infec- 
tions, gastric anacidity, or myocardial 
necrosis 

Mrs M J, 65, with a historj' of rheu- 
matic endocarditis m her son and grand- 
children, had been complaining in the past 
15 months, of attacks of palpitation and 
throbbing in the head These started sud- 
denly and ended more gradually They 
came frequently during the night and awak- 
ened her from sleep She also experienced 
palpitation and cold sweats on exertion but 
no dyspnea The first attacks came after 
an emotional bout The paroxysms of tach- 
ycardia kept the patient from sleeping The 
essential features in her examination were a 
markedly dilated aorta on fluoroscopic ex- 
amination, moderate hypertension, 185/85, 
slight bilateral arcus senilis , pupils reacted to 
light, a loud diastolic decrescendo murmur 
over the entire precordium, and a short 
systolic murmur over the aorta The fingers 
showed a positive capillary pulse There 
was neither edema of the legs, nor conges- 
tion of the liver or lungs The knee jerks 
were normal and her hemoglobin 70 per cent 

The carotid sinus reflex was negative In 


view of this fact and the presence of a dias- 
tolic aortic murmur the thought of lues 
had to be considered The blood sedimenta- 
tion reaction, however, on two occasions 
(one year apart) showed fairly normal fig- 
ures, the first test gave an average of 8 
mm, the second 15 mm per hour To ex- 
clude lues more thoroughly, Wassermann 
tests (including the Kolmer) were done The 
results were negative 

A diastolic aortic murmur m a person with 
a wide expansile aorta, without a history of 
rheumatic infection, would be taken to in- 
dicate lues, despite the negative Wasser- 
mann The normal sedimentation rate, 
however, excluded active syphilitic disease 
Diagnosis Chronic rheumatic aortic insuf- 
ficiency complicated by hypertension and 
paroxysmal tachycardia 

To further illustrate how the knowl- 
edge of this symptom triad may be ap- 
plied to clarify other apparent im- 
ponderables, a case of combined syphi- 
litic and sclerotic aortic disease will be 
presented This diagnosis would be 
difficult with the usual clinical meth- 
ods The necessity for such an at- 
tempt arises particularly in the indica- 
tion for treatment, since active specific 
therapy applied to an uncomplicated 
case of cardiosclerosis might react dis- 
asterously 

M B , a 50 year old obese woman weigh- 
ing 232 lbs, and only 5 ft in height, de- 
veloped dyspnea and precordial pam on ex- 
ertion 3 years ago One year later attacks 
of cardiac asthma followed by precordial 
pain during the night, came on In one of 
these paroxysms she felt as though she were 
dying The attacks would awaken her from 
sleep and compel her to sit in a chair with 
her legs hanging down in order to ease the 
breathing Urination occurred 2 to 3 times 
a night but was reduced during her asthmatic 
attacks The patient felt warm even in cold 
weather 

A significant point in her familj history 
is that out of 10 children only 3 are living, 
the rest died in infancy She had no spon- 
taneous miscarriages however 
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Examination Pulse 96 , respiration 46, 
deep, labored and noisy, B P 220/130, and 
the aorta was wide on fluoroscopy and per- 
cussion On x-ray the lungs looked con- 
gested and hazy The breathing was costal 
and the diaphragm was almost immobile 
during the attacks She had a number of 
these in my office During one of them, 
her breathing rose to 120, she was pale, per- 
spired profusely and could not lie down 
Heart sounds were loud, regular, with no 
murmurs , the rhythm at the apex was 
pendular Lungs A few submucous rales 
were heard over the lung roots, but not at 
the bases 

The urine contained albumin, and gave a 3 
plus urobilinogen reaction, sugar was nega- 
tive and specific gravity 1018 The Was- 
sermann on the spinal fluid was 4 plus The 
average blood sedimentation rate was 24 
mm per hour 

The Hering reflex was positive on the 
right side 

Carotid Sinus Rm,ux 
Pulse Beats per 10 second Period 

Right side Left side 


Before test 

15 

15 

During test 

8 

15 

After test 

15 

15 


Diagnosis Tertiary lues is undoubtedly 
present The high infant mortality and the 
positive spinal fluid Wassermann bear this 
out We cannot, however, explain the posi- 
tive Hering reflex and the hypertension 
without the diagnosis of arteriosclerosis 
This reflex, even by itself, suggests aortic 
or coronary sclerosis Attacks of cardiac 
asthma in my experience are more com- 
monly present m non-luetic than in specific 
■vascular disease Therefore the diagnosis 
of combined syphilitic and atherosclerotic 
aortic disease was made 

A practical clinical point in tins case 
was the “feeling of warmth m the 
skill” that this patient experienced 
The close connection between the cali- 
bre of the arteries and the warmth 
(rather than the color) of the ‘•km, 
hn<* been emphasized b\ the recent 
studio of Sir Thotna> Lewis 1 ®* 'J he 


relation between peripheral vascular 
dilatation and cardiac asthma has been 
shown by Eppinger, Papp and 
Schwartz 11 According to them it is 
the removal of the normal resistance in 
the arterioles that permits the blood to 
surge through the periphery and over- 
whelm the heart and lungs These or- 
gans drown, so to speak, 111 the huge 
stream of blood coming from the pe- 
riphery during an attack of cardiac 
asthma Based on this principle, I have 
constructed an apparatus called the 
“Venostat” in order to shunt the blood 
in the four extremities, and so reduce 
the engorgement of the heart and 
lungs The instrument consists of 
four blood pressure cuffs in series with 
a manometer. These are inflated to 
diastolic pressure and kept at this level 
for 10 to 15 minutes and gradually de- 
flated During the compression of the 
extremities, the blood pools in them 
because only the veins, not the arter- 
ies, are obliterated by the pressure of 
this degree This whole subject has 
been fully dealt with in my paper on 
dyspnea 12 

Venostasis was applied to this pa- 
tient and the asthmatic attack stopped 
in about 5 minutes This was re- 
peated whenever the attacks recurred. 
It was not very long before we could 
keep the patient comfortable with only 
one application a week 

Summary 

The diagnostic triad of syphilitic 
aortitis consists of angina pectoris, a 
negative caiotid sinus (vagus) icflcx , 

and a iapid blood sedimentation 1 fac- 
tion 

1 he variations and pitfalls of each 

of the symptoms are individually di*>* 
cussed 
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Agranulocytosis: Its Classification*? 

Cases and Comments Illustrating the Granulopenic Trend from 
8,000 Blood Counts in the South 

By Stewart R. Roberts, MD, FA C.P., and Roy R Kracke, M D , 

Atlanta , Georgia 


T HIS new disease that we call 
agranulocytosis is an important 
addition to the list of dangerous 
diseases A biologic condition exists 
m which the granulocytes are removed 
from the bone marrow and the blood 
stream This is apparently a relatively 
new condition which emphasizes the 
necessity for blood examinations, and 
the fact that the granulocyte is appar- 
ently a biologic necessity for life, opens 
up a whole new world for research upon 
the blood In no other condition is 
there so clearly an opportunity to study 
possible functions of these cells that 
have hitherto been unknown A brief 
illustration is of value For four days 
a strong man fifty-eight years of age 
feels sluggish and tired, the fifth day 
has a chill and fever , the sixth day, a 
higher fever; the seventh day, a slight 
redness of the throat and a lestless 
stupor , the eighth day, coma and death 
There is a negative history of infec- 
tion. a negative blood culture, onh an 
absence of granulocytes in the blood 
stream and in the marrow an absence 
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of granulocytes, myelocytes, and mye- 
loblasts. What is it, and why is it ? 

Evidence has been presented in a 
previous paper 1 which showed the cycle 
of events in this disease These events 
develop and follow in an orderly se- 
quence We have had nothing like it 
before either in biology or m medicine 
In the beginning there is as yet no 
demonstrable infection, but only a se- 
lective hypoplasia or aplasia of the my- 
elocytic cells of the bone marrow The 
myelocytic series of cells either com- 
pletely or nearly completely disappears 
About four days after this event, the 
granulocytes are either absent or neai- 
ly absent from the blood stream About 
two days after they disappear from the 
blood stream, the clinical onset begins, 
often in severe cases with dramatic 
suddenness, with collapse, chill, fever, 
red throat or ulceration of the mucosa, 
and stupor and death unless the granu- 
locytes quickly reappear in the blood 
stream, because the marrow has begun 
to make myelocytes If, and when, 
sepsis develops, it is a result and com- 
plication of the disease ratliei than a 
cau^c 

When the clinician first secs a ca^c 
sick enough to s C nd for a physician, 
the patient has tjMialU already gone 
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through the first three stages of the 
disease, and death or sepsis or both aie 
at hand The three stages in older aie 
bone marrow onset, blood stream on- 
set, and clinical onset The sepsis fol- 
lows the disappearance of granulocytes 
from the marrow and blood And then 
absence, after two to four days, more 
or less, causes characteristic mental 
and physical collapse and a decreased 
resistance to bacterial flora Hence 
the complicating sepsis may result 
from the variety of bacteria ever pres- 
ent upon the alimentary mucosa and 
normally prevented from entrance and 
activity because of the quality of re- 
sistance conferred perpetually upon 
the tissues by the granulocytes The 
complete absence of the granulocytes 
for a period of seven days, more or 
less, is probably incompatible with life 
Immunity in the fullness of its powers 
is dependent, in large part at least, 
upon the persistent, daity contributions 
of these cells The restoration of mye- 
locytic activity in the bone marrow is 
apparently the only hope of recovery 
Hence those cases that live long 
enough to develop sepsis have a better 
chance of recovery Sepsis, or sterile 
abscesses, may be therapeutically valu- 
able Dysfunction of the myelocytic 
series may recur again and again, 
causing recurrent attacks of the dis- 
ease 

As one studies the disease and its 
intimate problems, its very largeness 
appears and distinctions begin slowly 
to separate themselves one from an- 
other The idea of a group of diseases 
and conditions whose very essence is 
a deciease in the granulocytes begins to 
assert itself This decrease varies 
fiom a tiansient disease, a mild acute 


granulopenia to complete disappearance 
of gianulocytes and a tragic blood dis- 
ease called, among other names, agran- 
ulocytosis It carries with it so far as 
is known a definite pathology, and 
cei tainly a definite series of onsets, that 
entitles it to be regarded as a disease 
entity until proof is afforded that it is 
the result of, or a symptom of, some 
disease or condition One studies the 
books on diseases of the blood and 
finds in the indices long columns on 
leucocytosis and but a few scant lefer- 
ences to leucopenia, and those chiefly 
copied from other books and papers 
Far more space is devoted to leucocyto- 
sis than to leucopenia or to the func- 
tions of the leucocytes or to both com- 
bined What indeed is the meaning 
and what are the ramifications of leu- 
copenia'’ For example, there are the 
cases of granulopenia even to the com- 
plete absence of granulocytes which le- 
sult from poisons, septicemias, irradia- 
tion, and which characterize some pri- 
mary and secondary anemias and leu- 
kemias and certain acute infectious 
diseases And then as one studies sev- 
eral thousand blood counts made un- 
der identical conditions of climate, al- 
titude, locality, and identity of race and 
technique, the impression forcibly as- 
serts itself that the granulocytes col- 
lectively are not only mobile, but ex- 
ceedingly labile as well, far more so 
than any other blood cell They enter 
the blood stream m showers and die in 
showers , their ups and downs are fre- 
quent, the count is up now, the count 
is down now, but out of all these varia- 
tions more facts and new groups 
emeige, revohmg around the central 
fact of a granulopenia In a large 
senes of blood counts a considerable 
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minority present a granulopenia, rela- 
tively acute in one patient, relatively 
chronic in another It is to this phase 
of granulopenia that we desire to con- 
tribute a few facts, tables and conclu- 
sions, after a brief consideration of a 
classification that for the present seems 
practical 

One very important point to be borne 
m mind is that the life of the granu- 
locytes in the blood stream is approxi- 
mately four days, or seventy-two 
hours, a fact gained by animal experi- 
mentation 2 The normocyte lives about 
thirty days The leucocyte must func- 
tion very intensely to have so brief an 
existence and its functions likewise are 
probably most complex The functions 
of the granulocytes are probably more 
complex and important than hitherto 
believed Their important role in the 
ingestion of dead and living bactena, 
and their service as a souice of im- 
portant proteolytic ferments has long 
been recognized Much evidence has 
accumulated to indicate that these cells 
may be the chief source of supply for 
many of the various types of immune 
bodies, such as hemolysins, bactenoly- 
sins, precipitms, etc 3 Therefore, when 
the granulocj tes are markedly de- 
creased or when they disappear, the 
icsistance of the patient may fall to a 
low ebb and easy bacterial imasion 
may lcsult 

There is e\ idence that a granulopen- 
ia is a more important biologic state 
and blood condition than it has been 
considered An attempt to separate 
the granulopenia*; one from anothet 
and to clns-ifx them max be rath* r 
carlx, m that the classification max 
h txi to he rextM'd again and again with 

ntxx Uuov ledgi XcxcrthtUss it af- 


fords us a mental picture of the divi- 
sions that make up the group and that 
constitute the basis for future study 

The Granui,op]$nias 

i. Acute granulopenia of unknown 
cause 

2 Chronic granulopenia of un- 
known cause 

3. Acute agranulosis with or with- 
out resulting sepsis 

4 Acute recurring agranulosis with 
or without resulting sepsis. 

5 Chemical granulopenia, due to 
chemical poisons as benzol and 
arsenic 

6 Septic granulopenia, the result of 
general or localized septic proc- 
esses 

7 Irradiation granulopenia, the ie- 
sult of exposure to roentgen and 
radium rays 

8 Anemic granulopenia, the condi- 
tion accompanying certain splen- 
ic, aplastic and pernicious anem- 
ias, acute aleukemic lymphatic 
leukemia, lymphatic leukemia and 
certain secondary anemias with 
bizarre proportions of the lym- 
phocytes and monocjtes 

9 Infectious granulopenia, the con- 
dition accompanying certain acute 
diseases as typhoid, typhus, mea- 
sles, mumps, malaria, influenza, 
dengue fever and certain pneu- 
monias 

10 The granulopenia of Roseola in- 
fantum. also called Exanthem 
•'libitum 

We wi**h to discuss the first two di- 
xisioti" with case*, and comments upon 
them, after a brief discussion of 
agramilo-is, mnis 3 and j 
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Acute Agianulosis, With or Witliout 
Resulting Sepsis 

This is the moie common t\pe of 
the disease In the cases that die be- 
foie the onset of sepsis the ovet- 
w helming collapse from the meic and 
continued absence of the gi anuloc\ tes 
is so great that death occuis hefoie ul- 
ceration. neciosis or septicemia have 
had tune to dc\ clop Only a mild ted- 
ness of the throat may be present, ut- 
terly unable of itself to cause or hasten 
death The case gnen on the first page 
of this papei illustiates death without 
sepsis We consider a case that shows 
no eudence of sepsis and in whom 
blood cultures are negative to be non- 
septic unless at autops) evidence of 
sepsis is afforded One's own experi- 
ence and the hteratiue moie generous- 
ly, perhaps, affoid examples of both 
varieties Sepsis is to be regaided as 
a complication of agranulosis, a result 
of the loss of the protective immunity 
afforded hj the granulocytes It will be 
noted that we propose and have sub- 
mitted the term “agranulosis ” instead 
of “agranulocytosis ” We believe this 
an improvement in the teinunologj of 
this disease, since it indicates the path- 
ological piocess as clearly and pos- 
sesses the added virtues of brevity, 
simplicity, and easy pronunciability 

Acute Recurring Agranulosis 

With or Without Resulting 
Sepsis 

The remarks just made apply equal- 
ly well to these cases There is only 
one difference, these cases always re- 
cover from one or moie attacks and 
have a second or additional attacks 
One thinks of the relapse and the 
remission in pernicious anemia Every 
patient with the disease is to be le- 


gaided as a candidate for a second 
attack If he lecovers fiom the first 
attack, daily blood counts offer the onlv 
opportunity so fai known to follow 
the gianulocytes upwaid as they ap- 
proach normal and downwaid if the 
second attack follows and develops 
Such counts, if possible, should be 
made at the same time daily and by 
the same technician using the same pi- 
pette The gi anuloc} tes wull show a 
definite drop to a few' granulocj-tes or 
to complete absence about foui days 
befoie the clinical onset begins This 
is a better time to begin treatment than 
after waiting for complete agranulosis 
One of our repoited cases illustrates 
the lecurnng type The literature af- 
fords examples of many lecurrences 
m the same case and at varying In- 
tel vals Mild cases may recur at 
shorter intervals The second and fa- 
tal attack in a man of sixty came nine- 
ty da)'S after the first attack The 
cause of the lecurience is an interest- 
ing problem In the attack of perni- 
cious anemia, the granulocytes often 
decrease with the normocytes and the 
characteristic granulocytes of perni- 
cious anemia seem to be the first blood 
evidence of the attack and the last 
after remission has begun If one 
could explain agranulosis, he might 
also be able to explain pernicious ane- 
mia 

Acute Granulopenia or Unknown 
Cause 

Here w'e are entering upon a rathei 
chaitless sea and much unexplored ter- 
j-jj-Qj-y Three illustrative cases maj 
picture the types 

(a) A man of fiftv-one in good health 
had been tinder much nervous and mental 
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strain for two years At intervals during 
1930, he noticed periods of a few days in- 
troduced by sleepy feelings, difficulty of 
waking, slowness and sluggishness of mind 
and body. After two or three days or a 
week, he would quickly become well again 
A few small lesions of ulcerative stomatis 
would occur at this period On December 
I, 1930, an attack came, worse than before, 
accompanied by heavy lids, sleepy feelings, 
weakness, a desire to sit and be still or he 
and sleep This attack lasted six days and 
the white cell count was as follows 


White 

Percent of 

Number 

Blood 

Granu- 

of Granu- 

Cells 

locytes 

locytes 

December 1 5200 

55 

2860 

2 4500 

5 i 

2295 

3 4200 

48 (ulcers 20x6 

4 3600 

O 

O 

1440 

5 5200 

50 mouth) 2600 

6 6000 

56 

3360 


For the first five days the patient felt very 
weak, especially so on the fourth day 
He began to feel better on the fifth day 
though the ulcers were then just beginning 
to heal Another attack came on Saturday, 
March 14, 1931 After a hard week with 
much loss of sleep and strain, he awoke 
with heavy, sluggish feelings, burning up- 
per lids, heavy limbs, and through the day, 
objects were rather dim and distant, memo- 
ry poor even for events three hours before, 
and all day a sleepiness A blood count 
showed a Hb of 99 percent, W B C 6600 
and a differential of N , 46 , L , 53 > M , 1 
The granulocjtes numbered 3036, and on 
the next day, 3428 There were no ulcers 
with this attack This patient can now be- 
cause of lus feelings come for a count and 
describe the onset, and as he says, "feel lus 
lcucopema ” 

(hi In infants with very red and swollen 
gums and negative physical examination 
otherwise. sa\c for temperature of 105°, 
an acute lcucopema ma\ be the onl\ positive 
finding 

fc) We Ime *1 definite account of a 
phv-ienn who m April, 1027. had an attack 
of agranuloM*; with thill, fetor, red throat 
ernnuhxt to- .ih-tnt h rnphocj tc- >> ■*> A 


second attack came thirty days later “In 
the year and a half that followed, 
whenever I was not feeling well the white 
count always showed between 4000 and 5000 
whites with a corresponding fall in polys 
I could always tell when a leucopema was 
present Since my retirement in 1929, I 
have slowly improved m general health, but 
it has left me with a myocarditis, and a loss 
of thirty pounds m weight that I have never 
recovered ” 

We have here three varieties of 
cases The first m the man is acute 
granulopenia In the third case there 
were apparently similar attacks of 
acute granulopenia, but he had recov- 
ered from two severe attacks of agraii- 
ulosis. Is acute gianulopema a first 
step toward agranulosis, a mere dif- 
ference in degree only, or is it a sep- 
arate condition ? The curious observa- 
tion of Dr Hines Roberts 5 on teething 
with inflamed and swollen gums, as 
correlated with the adult with his aph- 
thous ulcers is interesting if not sig- 
nificant 

We have so long looked upon blood 
counts as the result of extra-henuc 
states and disease except in the case 
of primary anemias, and then we have 
tried hard to find such extra-henuc 
states, that it is lather difficult to turn 
the tables and try to find which is 
cai t and which is horse, whether a fall 
in the granulocytes may be the cause 
of the subjective body feelings, the 
weakness and the sluggish inertia of 
mind and body in these cases To ex- 
plain the cause of the fall in the graiiu- 
locv tes is quite another matter A fall- 
ing granulocyte count causes symp- 
tom 5 ;, the greater the fall, other con- 
siderations being for the time omitted, 
the greater the evidence of collapse, 
provided tin dement of duration Ik* 
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also taken into account The strange 
disease of infants and children, fiist 
descubed by Zahorsky 13 and called 
Roseola infantum and Exanthem sub- 
itum. pokes its problematic nose into 
the picture Here is a disease without 
symptoms save fevei and without signs 
save an extreme leucopema of 3000 to 
7000, 10 to 25 per cent granulocytes, 
75 to 90 per cent 1} mphocytes, a lym- 
phocytosis, a lash on the fouith day, 
(a leucocyte lives four days) a fast 
fading rasli on the same day and a 
quick lecovery 

A child of eighteen months was taken sud- 
denly ill with high fever on May 3, 1930 
There was a slight gastro-mtestmal dis- 
turbance Family history and past history 
of no importance Examination negative ex- 
cept a temperature of 104° The W B C 
were 3,000, N , 13, L, 86, M, 1 On the 
fourth day there was the typical rash of 
Roseola infantum Temperature dropped to 
normal Prompt recovery 

And then how much of the weak- 
ness in the acute infectious diseases is 
due to the disease itself and how much 
to the extreme granulopenia that ac- 
companies it? Under this question 
might well be included certain cases of 
dengue fever, influenza without com- 
plications and typhoid without com- 
plications. Does this extreme leuco- 
cytosis in meningitis account for the 
amazing physical strength and endui- 
ance of certain cases as compared with 
the languor of certain mild influenza 
or dengue cases? And why is there 
a leucocytosis m pregnancy with so 
often the new health, the high spirits 
and the optimism of the pregnant wo- 
man? No matter what causes the leu- 
cocyte increase, do more granulocytes, 
a myeloid rise stimulate strength and 

energy ? 


Chronic Granulopenia or Un- 
known Cause 

We wish to discuss more fully, item 
2 of the classification, namely, a con- 
dition which we call Chronic Granu- 
lopenia In 1910, Cabot 7 called atten- 
tion to the association of “some forms 
of debility” with an increased percent- 
age of lymphocytes, “due in fact to the 
absolute dimmuation of the neutro- 
philes ” Pmey, 8 m 1927, under the title 
“Leucocytic Pictures” mterpieted a 
difficult case of a mentally defective 
man with a pain m the right iliac re- 
gion who at operation showed adhe- 
sions around the cecum The count 
showed 7,500 leucocytes of which the 
granulocytes were 48, the lymphocytes 
49, and the monocytes 2 per cent Ca- 
bot spoke of the condition as a “false 
appearance of lymphocytosis ” Refer- 
ences to similar counts occur in ceitain 
cases of the endocrine glands, and 
Clough 9 refers to “debility" as one of 
the causes of the leucopema The in- 
timation is rather common that this 
strange sameness of per cent and num- 
bei of granulocytes and lymphocytes 
is the result of the debility, the adhe- 
sions, and the endocime diseases The 
lymphocytes are normal m number and 
size In such counts the granulocytes 
and lymphocytes are about the same 
in per cent and number, so much so 
that we have referred to such an equal- 
ity as the “fifty-fifty count,” or, if 
persistent, a chronic granulopenia If 
such a count is the result of debility, 
a neurosis, or, a chronic exhaustion, it 
is relatively unimportant, but on the 
contrary, if it may be the cause of 
such conditions, it becomes of real im- 
portance because it intimates that the 
origin of the syndrome may be m the 
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bone marrow and the weakness and 
debility be but a first degree of the 
real collapse that occurs m agranulosis 
when all the granulocytes are gone We 
have reported a case m a woman who, 
m 1923, had a count of leucocytes, 
7,400, granulocytes, 47, lymphocytes, 
52 , and monocytes, 1 per cent, or 3478 
granulocytes to 3848 lymphocytes Six 
years later this woman developed ful- 
minating attacks of agranulosis and 
died in the second attack In another 
case that developed, and died of, 
agranulosis, the count made was nor- 
mal two years previously But it is 
with these chronic granulopemas that 
we are primarily concerned and not 
with their relation to agranulosis Well- 
man 10 has recently reported an instance 
in which the patient complained of 
marked exhaustion with negative physi- 
cal findings, but whose blood count was 
persistently low with a high percentage 
of lymphocytes The relation of a few 
case reports will 7 accent the type and 
the problems 

Case 1 N B A woman of sixty-one, 
well nourished, who complained of debility 
and gastric distress Her chief complaint 
was weakness and lack of endurance There 
was much mucus in the stomach and in the 
large bowel Ollier examinations pro's ed 
negatne She was a typical debilitated neu- 
rotic, always trying to be better Her aver- 
age count was 5000, G, 50, L, 48, M, 
2 In one differential count there w r cre 17 
“smudge” forms found, 100 cells counted 
A sternal puncture showed myeloblasts, and 
myelocytes as well as young forms of gran- 
ulocytes in degeneration with \acuofes, pyc- 
nohe nuclei, and a few cells beginning to dis- 
integrate 

The contrast between Figure t, from a 
c i«e of chronic gr.inutoix.ma, and Tigurc 2, 
front a cix or acut< agramdo-i*. is vitcr- 


Case 2 A M P A man of thirty -nine 
was first seen m June, 1922, height, six feet, 
three inches, weight, 140 to 150 pounds 
Complaint was exhaustion and lack of en- 
durance Test meal, total acidity, 50, fiee 
HC1 32 Four counts were made from 
1922 to 1931, as follows 

Hb RBC WBC G L M 

1922 84 4,720,000 5, 600 47 53 

1929 73 3»430,ooo 7,650 51 49 

1930 83 3,200,000 4800 44 56 

1931 87 4,220,000 5,500 66 32 2 

In this case the average of four counts over 
four years is 5,39° leucocytes, an average 
granulocyte count of 51 per cent, or an ac- 
tual number of 2,749 granulocytes An in- 
teresting finding in these patients is the oc- 
casional sharp variation in the percentage of 
granulocytes upward with the corresponding 
fall of the lymphocytes, and this whether the 
counts are made daily or from year to year 
This is illustrated in the jump of the leu- 
cocytes in 1929 which, however, cannot be 
considered abnormal, and the rise in the 
granulocytes in 1931 The patient was of 
the opinion this last year that he was in 
better health than the years previously, busi- 
ness being so poor that he had been resting 
much more than usual 

Case 3 W A S A man of forty-eight, 
minister, weight 141 pounds, height 5 ^ ee h 
11 inches, same type physically, though not 
so tall Complaint of exhaustion and gastric 
disturbance Hypotension Normal gastric 
acidity This man w’as a research scholar 
of high intelligence He “gave out so 
quickly," he said 

Hb WBC G L M 

1923 94 5-350 5 3 43 

1925 78 5 400 65 3° 5 

In two counts, two years apart, the leuco- 
cytes averaged 5,375 ««th 59 per cent granu- 
locytes or 3,171 

Case 1 C A S A wonnii of forty -four 
complained of ntrvousmss, indigestion and 
easy exhaustion Weight no pounds, height 
5 feet, 1 mch Gastric acidnv norm d Both 
ovaries verc rtmovtd at twtnty-scv«n f \- 
anmntion mgativi 11b 88 R B ( , 
5,400,000; W- B C* t to. (, 48 I , ?,i , 
M fv r.ratinkxvN nuniWrd l,«/A 
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Fig 

chronic 

contour, 


i Smear of bone marrow obtained by sternal puncture from a patient with 
granulopenia Note the evidence of cell degeneration, including irregularity of 
vacuolization, loss of staining quality, and smudge-hke appearance 



Fig 2 Smear of bone marrow obtained 24 hours 
acute agranulosis withous sepsis Note the absence of 
degeneration in those present 


before death from patient with 
granular cells, and evidences of 
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The obtaining of bone marrow by 
puncture of the sternum has been re- 
sorted to in a few cases of agranulo- 
sis, 11 and there is unanimity of opinion 
that the essential pathology is a marked 
and practically complete hypoplasia of 
the myelocytic tissues Sternal punc- 
tures twenty-four hours before death 
m one of our patients showed a bone 
marrow that was entirely devoid of 
granular cells of any type, including 
even the myeloblasts 

Such a picture may be contrasted 
with that seen m bone marrow ob- 
tained by sternal puncture from a case 
of chronic granulopenia The essential 
pathology in this condition seems to 
be unusually severe, rapid degeneration 
of the granular cells before they have 
had opportunity to escape into the pe- 
upheral circulation Bone marrow 
smeais in Case i, (last series, 
above), show large numbers of 
so called smudge cells or degenerate 
leucocytes with numerous poorly stain- 
ing, irregular, vacuolated, but imma- 
ture granular cells Apparently there 
is either a poor quality of cell produced 
or an unknown influence is injuring 
these cells before they leave the bone 
mairow and before they attain maturi- 
ty Special fat stains on these prepa- 
rations do not show that this is a 
fatty degeneration 

In an effort to determine whether 
or not any relationship exists between 
the degree of granulopenia and certain 
signs and symptoms, from a large se- 
ries of patients seen in pm ate prac- 
tice, a statistical stud} of «S.ooo rec- 
ords -was made. The patients com- 
prising this group, for the most part, 
v ere tho-e seen m office practice and 
consultation m the diagnostic clinic of 


one of us over the ten year period from 
1920 to 1930 Therefore, the class of 
patients m this group lends itself ad- 
mirably for such a study, since very 
few showed acute illnesses in which 
the hematological findings would be 
temporarily abnormal They were am- 
bulatory patients and were not con- 
valescent from any acute infectious 
disease The study was conducted with 
the chief view of ascertaining the num- 
ber showing varying degrees of granu- 
lopenia, comparing the signs, symp- 
toms, and diagnoses of this group with 
those of the control group, and deter- 
mining- the influence of age and sex in 
the granulopemc group The study is 
presented here m the form of tables 
and charts, and m certain deductions 
from the compiled figures, which may 
be made 

In order to properly classify the 
8,000 cases into either the normal or 
the granulopemc group, an arbitrary 
standard of noimality for the gianu- 
locytes was established Accepting the 
figure of 6,000 leucocytes per cubic 
millimeter with 67 per cent neutio- 
plules as being a low standard for nor- 
mal, 12 13 all counts below that figure 
were regarded as showing evidence of 
granulopenia Converting this figure 
into terms of absolute numbcis of 
gianulocytes, any count showing less 
than 4,000 granulocytes per c mm was 
legarded as being granulopcnic I* 1 
accot dance with figures for noinial 
leucoc) tes as expressed 111 various 
standard text books and by several 
authorities, we believe that 4,000 gran- 
ulocy tes per c mm represents a low, 
conservative estimate for normality. 

It should also be considered that 
these white cell counts m this group 
wire iMnlh carried out on amhula- 
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toiv patients, in whom the total cell 
count is probably higher than it would 
be at bed rest under basal conditions 
The importance of this phase of blood 
counting has been well stressed by 
Garrey 11 The time the counts weie 
made m this senes was usually in the 
mid-forenoon or mid-afternoon and at 
a time when the patient was oftentimes 
on lus first visit to the clinic and al- 
ways at a time when he was under- 
going a \ ariable amount of stiain and 
emotional stiess coincident with the 
procedures carried out m a diagnostic 
examination From a consideration of 
the above factors, it is probable that 
the white cell counts m this series were 
actually lower under normal conditions 
than indicated by these records 

From a study of the tables, it will 
be noted that one out of foui patients 
showed a granulopenia In the granu- 
lopenic group the count ranged from 
4,000 down to below 1,000, with a 
gradual deciease in the number of pa- 
tients m the more severe degrees of 
granulopenia 

Total number of records examined 8,000 

Number of granulopemas 1,881 

Number of normal counts 6,119 

Comparison or Aces \wih Decree or 


Granulopenia 


Neutrophile 

Count 

Males 

Aver- 

age 

Age 

Fe- 

males 

^ Aver- 
age 
Age 

0-1000 

5 

47 

3 

44 

1000-1500 

13 

27 

15 

39 

1500-2000 

30 

39 

59 

41 

2000-2500 

102 

40 

103 

37 

2500-3000 

126 

39 

160 

41 

3000-3500 

300 

40 

335 

40 

3500-4000 

227 

45 

403 

38 

Normal Count 

2016 

39 

3274 

33 


XverageoTiooo counts in 1919-20 9022 

Average of 1000 counts in 1930-31 8926 


Granulopenic Group 


Counts from 1-1000 8 

Counts from 1000-1500 28 

Counts from 1500-2000 889 

Counts from 2000-2500 205 

Counts from 2500-3000 386 

Counts from 3000-3500 635 

Counts from 3500-4000 630 


Since acute agranulosis may be seen 
chiefly 111 the patient with granulo- 
penia, this finding seems to be espe- 
cially significant In the granulopenic 
group, ten per cent of the patients 
came to the chmc with the chief com- 
plaint of weakness , in the control 
group, only five per cent gave this as 
a chief complaint This finding seems 
lmpoi taut since much evidence has ac- 
cumulated to indicate that weakness, 
exhaustion, fatigue, and tendency to 
sleep may be the chief results of a 
depressed granulocyte count In the 
granulopenic group, eighteen per cent 
gave a chief complaint of nervousness, 
obscure as the term is, while twelve 
per cent registered this complaint in 
the control group 

Granulopenic Group 
Patients with chief complaint 


of weakness 190 

Patients with chief complaint 
of exhaustion 75 

Patients with chief complaint 
of nervousness 325 

Patients with diagnosis 
of psychoneurosis 398 

Normal Group 
Patients with chief complaint 
of weakness 330 

Patients with chief complaint 
of exhaustion 246 

Patients with chief complaint 
of nervousness 732 

Patients with diagnosis 
of psj choneurosis 1254 


In the granulopenic group, twenty - 
thiee per cent of the patients were be- 
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tween the ages of forty and fifty, m 
the control group twenty-seven per 
cent were between thirty and forty 
In the granulopenic group, fifty-six 
per cent were females Therefore, the 
type of patients seen most frequently 
m the granulopenic group, was women 
between the ages of forty and sixty 


Granulopenic Group 


Patients in the first decade 


46 

Patients in the second decade 


138 

Patients in the third decade 


307 

Patients in the fourth decade 


417 

Patients m the fifth decade 


434 

Patients in the sixth decade 


344 

Patients in the seventh decade 


195 

Males 


803 

Females 


1078 

Normal Control Group 


Patients in first decade 


168 

Patients in second decade 


440 

Patients in third decade 


1216 

Patients in fourth decade 


1661 

Patients in fifth decade 


1046 

Patients in sixth decade 


946 

Patients in seventh decade 


642 

Males 


2916 

Females 


3203 

CoMi*ARATi\r Study 01 Lrucoprxic 

Group 

and Coxtroi Group 


Acr 

r 



r 

0 

_ n 
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GO 2 X 
g©£ L 

'-'w r 

-Off 

0 c 3 

Patients m first decade 

24% 

2 2% 

Patients m second decade 

7 2% 

60% 

Patients in third decade 

i ('Z r /o 

194% 

Patients in fourth decade 

22 0% 

26 8% 

Patients m fifth decade 

22 R r /r 

*7 4% 

Patients iti sixth decade 


15 4% 

Patients m se\e nth. decade 

10 3^ 

10 2Y0 

Maks 

4 

|S% 

Pennies 

We 

52% 

Aeeraei males 

-U iCr 

y>Y< 

.\\tnvi ai?e tern lies 

3 f > Z f ' 
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Chirp Complaint 

i - 1 

a 



n 

hO® 

SOo 

m n S 3 


00O g 

*■* ,5 *-* 

M 0 J+ 

Chief complaint of weakness 

10 1% 

5 4 % 

Chief complaint 



of exhaustion 

39% 

40% 

Chief complaint 



of nervousness 

173% 

120% 

Diagnosis of psychoneurosis 

21 1% 

20 6 % 


In an effort to determine whether 
or not any general differences may be 
manifest m blood counts done ten years 
ago and today, an average of 1,000 
consecutive counts made m 1920 was 
found to be 9022, while the average of 
1,000 counts made in 1930-31 was 
8926 Leucocyte counts, as a whole, 
therefore, seem to be about the same 
as ten years ago Since acute agranu- 
losis has apparently been recognized 
within that period, this finding may be 
of some importance 

Summary and Conclusions 

1 The importance of the leucopen- 
las is emphasized 

2 The biologic and diagnostic im- 
portance of a leucopenia is probably as 
great as of leucocytosis 

3. A classification of the granulo- 
penias is submitted 

4 Two conditions, acute and chi 0111c 
gianulopenia, aic described 

5 Agranulosis is classified in the 
general group of the agianulopcnias. 

6 The relation of acute and chronic 
granulopenia to agranulosis is dis- 
cussed 

7 The problem of granulopenia is 
studied in 8,000 pri\alc clinic patients 

8. One out of cvirv fom patients 
may be expected to Ime a mild granu- 
lopenia. 
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9 One out of two female patients 
between the ages of forty and sixty 
may be expected to show a mild gian- 
ulopenia 

10 The complaints of weakness, ex- 
haustion, or fatigue are twice as fre- 
quent m the gianulopenic patients as 
m those with normal white cell counts 

11 White cell counts done today 
show no diffeience from those done 
ten yeais ago 


12 A clinical syndrome, consisting 
mainly of weakness, easy exhaustion, 
tendency to fatigue, loss of strength 
and ineitia, associated with a dimin- 
ished number of granulocytes, is de- 
scribed 

13 The severity of the symptoms 
is largely dependent upon the degree 
of dimmuation of the granulocytes, 
with complete collapse in the most se- 
\ere type, namely, agranulosis 
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An Evaluation of the Skin Test in Allergy 

By H L. Alexander, MD, ^ Louis, Mo 


T HE word “allergy” a? used m 
these remarks, has to do solely 
with the clinical condition that is 
represented by the asthma-hay fever- 
eczema group of cases The concep- 
tion of this type of allergy, as well as 
its rapid and extensive development 
during the past fifteen years, has been 
dependent largely on the skin test The 
test consists of the introduction of ex- 
tracts of foreign substances called “al- 
lergens” or “atopens / 5 into the dermal 
cells If there be antibodies present 
to the particular allergen applied to 
these cells, a reaction in the form of 
a wheal with a surrounding erythem- 
atous zone will appear 

When the test was first developed, 
it was assumed that an individual 
whose test was positive to a given al- 
lergen was constitutionally sensitive to 
this foreign substance. By the same 
process of reasoning, it was inferred 
that if the nose or bronchi were sensi- 
ti\e, the skin should be sensitive also 
This point of view, which is still held 
b\ mam, has not only been challenged, 
but from the clinical standpoint, at 
least has been shown to be fallacious 


■* Treim tlu I Jcinrtnient of Medicine, 
\V* t'-lsuif'tnn Uni* or-itj. and Burnt* IIo*- 
jut d St I «>m- 

i|Kl< » r< d at tlu Baltimore Mcftimr m 
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Allergy is a localized process, and only 
certain organs of the body manifest it 
This holds true, not only for man, but 
it is seen during anaphylactic shock in 
animals The tissues participating m 
the process have been spoken of as 
“shock tissues ** In humans, most al- 
lergic manifestations occur in the skin, 
m the respiratory tract and m the gas- 
trointestinal tract Allergy of the 
heart, thyroid, pancreas, bone, etc are 
unknown Not only do the skin, the 
respiratory and gastrointestinal tracts 
bear the brunt of most of the clinical 
expressions of allergy, but the rule is 
that but one, or a portion of one, of 
these systems is involved during a giv- 
en attack A patient usually has hay 
fever, or asthma, or urticaria, or in- 
testinal spasm, and less frequently has 
two or more of these In other words, 
his bionchi alone, for instance, may he 
clinically sensitive This is demon- 
strated by the simple example of the 
child who has asthma whenever it eats 
w heat Wheat, or its digestive dcriva- 
ti\e, is absorbed into the blood stieani 
and circulates throughout the body 
Onlv asthma results, because in the 
bronchi alone does the allergen find 
antibodies with which it will react 
The skin mav be sensitive, or it i ,n > 
not I f it is, a skin test to whe.it should 
h'* jios’tivf, jf j 5 ot, no positive skin 

teartH'ii possible 
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With this conception of allergy 
stated, one may mqune as to the value 
of the skin test A difficulty at once 
arises, because none of the elements 
that comprise the test have been stand- 
ardized There is no one accepted 
method for preparing allergens, either 
m their diy state or as extracts The 
introduction of allergens into the skin 
may be done m one of two ways, 
namely, the scratch method or the m- 
tradermal method The latter is the 
more sensitive There is no prescnbed 
amount or strength of allergen intro- 
duced into the skm And finally, the 
reading of the reactions is entnely an 
individual matter This is, perhaps, 
the most important element, because 
if the skin be sensitive to a given al- 
lergen, some degree of reaction will 
usually come with any method On 
the other hand, a delicate skm, or trau- 
ma, will often obscure results The 
fact remains, that two observers who 
use essentially the same technique may 
leport a very great discrepancy m re- 
sults One example records the di- 
vergence of 25 per cent and 749 per 
cent of positive reactions in bionchial 
asthma with the same method 

It has been stated that inasmuch as 
alleigy is a localized process, the skm 
is not always sensitive There are cer- 
tain probabilities based on statistics 
which are familiar to those who deal 
with allergy For instance, positive re- 
actions occur more fiequently m 
youngei individuals than in adults and 
tend to disappear toward old age Posi- 
tive reactions to foods occur most frc 
quently during the early years of life 
etc The reliability of the test how- 
evei, can be stated only foi a given 
technique perfoimed repeatedly by the 


same individual To arrive at statis- 
tics otherwise, requires a consideration 
of the general results obtained by many 
observers, each using his particular 
method The present study is based 
on such figures 


TABi.fi I — Positive Skin Reactions in 
11,443 Casfs or Allergy 


Allergic 

Manifestation 

No Ob- 
servers 

No Cases 

No Positive 
Reactions 

% Positive 
Reactions 

Hay Fever 

V asomotor 

9 

438x 

4076 

93 2 

Rhinitis 

Eczema (infant 

8 

1020 

568 

55 7 

and adult) 
Bronchial 

10 

775 

408 

52 7 

Asthma 

Gastro- 

13 

4809 

2536 

52 7 

Intestinal A 1 

4 

460 

122 

26 s 


' These figures coincide with the ex- 
perience of many who treat large num- 
bers of allergic individuals There is 
a prevailing impression that for a rea- 
son as yet unexplained, the test is very 
reliable in hay fever Here the skm 
and nasal mucosa appear almost al- 
ways to be sensitive together That 
this has little to do with tissue struc- 
ture or function is demonstiated by 
the fact that m allergic lhmitis or 
“peiennial hay fever,” wherein the 
process in the nose is identical with 
that of annual hay fevei , positne skin 
reactions occur in but 56 per cent of 
the cases No sufficient data concern- 
ing positne leactions in urticana and 
angioneurotic edema could be found 
but the skm test m these conditions is 
notoriously unreliable 

Given, then, the aveiage incidence 
of positne skm reactions in inrious 
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manifestations of allergy, the question 
arises as to whether there are any cir- 
cumstances which may modify the in- 
terpretation of positive reactions Un- 
fortunately, there are In the first 
place these reactions are not always 
constant Positive reactions are arbi- 
trarily indicated by -j- signs A i-f- 
mdicates a faint response and a 
3-|- or 4+ a large wheal With the 
exception of response to pollens, posi- 
tive reactions frequently vary in their 
intensity from tune to tune A 2-f- 
reaction may disappear a month later 
and reappear as 1 -f-, or a negative re- 
sponse m a given case may not re- 
main so, whether or not specific treat- 
ment had been given For that rea- 
son, retesting as a routine, is prac- 
ticed by many Tune will not permit 
a discussion of the possible factors un- 
derlying this phenomenon Not only 
maj there be variations m positive re- 
actions at different times, but it has 
been shown that 111 a given case there 
may be a wide variation of response if 
the test is applied simultaneously to 
various sites of the skin When these 
sites arc sufficiently varied, a negative 
leaction may be lecoided for the test 
done on the leg and a 3+ for the one 
applied to the back (Figure 1). In 
•such instances, it becomes difficult to 
estimate the degree of an individual’s 
sensitmty by the skm test The only 
thing one is permitted to say in that 
case. i> that a certain poition of the 
skin of the hack is sensitne. wheieas 
that of the leg is not 

Time is still another consideration 
<it positive s hm reaction which leads 
to trouble, naniih. the .»ppinraiK«* oi 
stub a rtsjuijist to an a!h rgeu vim li 
it’mou-h has nothing t«» *fo with tin 



Fig. I 

0 02 eo of a 1-10,000 dilution of ragweed pollen 
extract injected into various sites of the skin of 
a hay fever patient 

Figures=Area of wheals measured in square centimeters 
15 minutes after injeotion 

history of a given case Such a re- 
action is termed a “false positive ” 
These occur so frequently that each 
positive reaction to be consideied rele- 
vant should be tested clinically This 
is done by the withdrawal of the given 
allergen from the patient’s environ- 
ment with subsequent subsidence of 
symptoms, and the re-introduction of 
the allergen with reappearance of 
symptoms This, after all, is the only 
reliable check on positive reactions 
From these data, one may justifiably 
be discouraged with the skin test, when 
it is applied to most alleigic conditions 
This discouiagcincnt has been reflected 
m recent \cars by many who weie led 
to believe m the adequacy of the te*>t 
They ha\e been told that a negatne 
response reflects on their performance 
of the test, whereas it is not a question 
of improper technique hut of some con- 
dition mlu lent in the patient ( bnnu 
specialists u*.e three bundled or moil 
allergens routine!}, hut thtir results do 
not indicate tint sneu , s hi s m n» r< 
iiiunle 1 s j This* ri marl sum 110* m- 



An Evaluation of the Skin Test in Allergy 


tended to convey the impression that 
the skin test should be discarded, for 
it is as yet, by and large, the best 
means at hand for determining specific 
sensitivity, and when it works success- 
fully it is most satisfactory. 

Allergy is still growing apace and 
the number of sensitive individuals is, 
according to statistics, astounding 
This fact demands that the great ma- 
jority of such cases should be treated 
by the internist rather than by the 
specialist An appreciation of the sub- 
ject is, at best, difficult, and the vast 
amount of literature concerning it 
makes things no less confusing As 
long as the skin test offered a reliable 
means of determining the specific al- 
lergai responsible foi symptoms, there 
was a fair chance for anyone to work 
out a case Since the test appears un- 
reliable and difficult to interpret, some 
other approach becomes necessary 
One fact which offers a general, 
workable basis is derived from statis- 
tics, namely, that by far the greatest 
number of patients with allergy, some 
Bo per cent or more, are sensitive to 
comparatively few allergens These, 
excluding pollens, listed in order, are 
shown in tables IIA and IIB 
If reliable extracts of these 25 al- 
lergens together with a few pollens 
most common to a given locality be 
applied to all cases, the chances are 
that if reactions are to occur at all, 
they will appear with them These 
are the allergens to winch one is most 
exposed This fact is evident from 
the high incidence of reactions to such 
substances as wheat, egg, milk, feath- 
ers (pillows), and orris root, (face and 
talcum powders) Xikewise foods that 
are starred in Table IIB are those 
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Table IIA — Incidence or Reactions with 
Common Allergens (32,182 Tests) 


Allergen 

No Tests 
Done 

No Positive 
Reactions 

% Positive 
Reactions 

*1 

fCh 




Feathers-| 

' G 

5,49i 

1,130 

203 

1 

ID 




Orris Root 

2,537 

429 

169 

Horse Dander 

2,798 

463 

166 

Wool 


602 

68 

11 3 

Pyrethrum 

i,i53 

108 

93 

Cat Dander 

1,667 

154 

92 

Cattle Dander 

745 

65 

87 

Dog Dander 

365 

19 

83 


All others less than 5% 
♦Ch=chicken, G —goose, D=duck 


Table IIB 


n 

« 

ho 

jD 

< 

No Tests 

Done 

No Positive 
Reactions 

% Positive 
Reactions 

Wheat 

1,999 

447 

224 

Egg 

923 

170 

184 

Milk 

1,176 

171 

14 8 

Chocolate 

285 

40 

139 

♦Spinach 

330 

44 

13 3 

Bean 

822 

126 

129 

Potato 

604 

73 

12 1 

♦Tomato 

522 

62 

n 9 

♦Carrot 

329 

39 

11 8 

♦Pea 

548 

63 

n 5 

♦Barley 

644 

69 

107 

Rye' 

946 

84 

89 

Pork 

508 

42 

83 

Beef 

527 

42 

77 

♦Oat 

i,7H 

115 

67 

Corn 

1,774 

Ii7 

57 

♦Rice 

635 

36 

57 

Pepper 

452 

79 

17 5 

All others less than 5 /o 



♦Figures taken niainl\ from cases of in- 
fantile eczema 
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which are given to infants who, when 
hypersensitive, are particularly sus- 
ceptible to food allergens. In dealing 
with adults, one may omit these par- 
ticular extracts and thereby lessen the 
number of allergens to be used rou- 
tinely 

Should no positive reactions be ob- 
tained, if the patient be placed in an 
environment wherein he will not come 
in contact with these comparatively few 
allergens, symptoms will disappear m 
most uncomplicated cases. This is the 
basic anti-allergic regime m one form 
or another, on which most specialists 
place their patients, because these are 


_the allergens to which sensitivity is 
most likely to exist. To determine the 
allergen at fault, the patient is exposed 
to one or more of the substances sus- 
pected until symptoms appear 
A skin test correctly interpreted 
leads to a short cut, and it therefore 
should be done, at least with the al- 
lergens mentioned above. To be sure, 
there is a residuum of cases sensitive 
to other substances, or with complica- 
tions, that require special treatment. 
A great many patients, however, may 
be treated successfully if they are pro- 
tected from some of these common al- 
lergens. 
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The Influence of the Practitioner of Medicine in 
Guiding the Public Towards Health* 

By Haven Emerson, MD., New York City 


T HE terms of the title assigned to 
me are too ambiguous to pass 
without definition By the prac- 
titioner of medicine we usually intend 
to include only those physicians and 
their professional associates who earn 
their living chiefly, if not entirely, by 
using the sciences and arts of medicine 
for the diagnosis and treatment of 
disease as it is expressed in individual 
patients Such physicians are by im- 
plication distinguished from those who 
are concerned with the prevention of 
disease through the authority and re- 
sources of official and volunteer health 
agencies. As I understand the use of 
words, both groups of physicians and 
their professional associates, by whom 
I mean nurses, social workers, dentists, 
and sanitarians, are practitioners of 
medicine, the private practitioner, gen- 
eral or special, being concerned chiefly 
with cellular and personal pathology, 
the practitioner of public health with 
social and geographic pathology 
Knowledge of prevalence and preven- 
tion among the public of such diseases 
as are believed to be preventable is 
gradually approaching an exactness 
comparable to that of the processes and 


^Delivered before the American College 
of Physicians, March 24, 1931, Baltimore, 
Maryland 


expression of disease in the individual. 

The function of the practitioner of 
individual medicine is conceived by the 
laity to be almost wholly the discovery 
of the nature of, and relieving the 
symptoms due to disease and defects of 
all varieties, whether of body or mind ; 
that is to name and to treat disease, to 
relieve symptoms if possible, to cure 
sometimes, often to postpone death, 
and usually to give such comfort and 
courage m the presence of disease that 
can with our present knowledge be 
neither cured nor relieved, as the quali- 
ty of human character permits. 

The function of the devotee of pub- 
lic health is, in the words of England’s 
eminent health officer, Sir George 
Newman, “to make a better tabernacle 
for the soul of man to inhabit,” or in 
less imaginative terms, to adjust man- 
kind and his environment so success- 
fully that each individual may attain 
the amplest satisfaction in life of which 
he is capable, within the limits im- 
posed by his inheritance of qualities 
and the economic status which society 
allows him 

Obviously the basic sciences upon 
which these two closely inter-dependent 
fraternities of the medical guild have 
erected the structure and conduct of 
their work are identical, the techniques 
and methods of application however 
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differing widely As the specialist m 
personal medicine extends his skill and 
knowledge far beyond the subject mat- 
ter of his undergraduate curriculum, 
he who would deal competently with 
the group, the communal, the social 
expression of disease, and seek to ac- 
complish prevention in the mass or the 
demos must add some understanding 
of vital statistics, sanitary science, epi- 
demiology and social organization. 

When using the term public health 
we rarely express clearly what is m 
our minds We are apt to mean mere- 
ly the sum of individual healths sta- 
tistically expressed as morbidity or 
mortality, and their opposites vitality 
and longevity. To paraphrase an old 
medical aphorism “There is no health ; 
there are only healthy people.” 

In no true sense is there such an 
entity as public health, for the public, 
the demos, the crowd, the community 
of whatever size is m a sense perpetual 
if not immortal and yet lacking per- 
sonality, and without birth or death 
can in only a figurative sense be cred- 
ited with so intimate a quality as health 
It is the public as a composite of 
individuals of all ages and conditions 
which we wish to guide towards health 
May I, in further interpretation of 
the title, be permitted to sketch briefly 
the two eras through which we liavc m 
a measure passed and suggest the sig- 
nificance of the one at the threshold 
of which v>e now stand expectant but 
confused 

From just prior to 1850 until almost 
exactl) 1900 public health established 
itself m general esteem by the appli- 
cation of snnitarv science and the au- 
•/ 

thontv of sanitary law to the control 
« * 

of common ten bU. dt-ca** ■>» chiefly those 


conveyed by discharges of the intesti- 
nal tract, and those transmitted by ver- 
min. The environment was the ma- 
jor issue and by improvement of water 
supplies and waste disposal, by hous- 
ing reform and a generally higher level 
of municipal housekeeping the cities 
were brought to be a safer place for 
health than was rural America Dur- 
ing this era of sanitation the health 
officer and his supporting board of 
health were almost alone in the com- 
munity in their concern with the ap- 
plication of medical knowledge to the 
conduct of public affairs. Their func- 
tions were chiefly conceived and exe- 
cuted in the spirit of the police, and 
often mainly for disciplinary pui poses 
Except during the throes of an epi- 
demic, or threat of one they were un- 
heard and unsung, and they lacked sup- 
port of voice, opinion, or funds from 
the general public or volunteer associa- 
tions. 

With the initiation of the education- 
al and social effort of the local com- 
mittees for prevention of tubeiculosis 
in 1900 and the following years, and 
the subsequent creation of the National 
Tuberculosis Association, there came a 
new, powerful and effective clement 
which has stamped its chaiacter upon 
every phase of public health work here 
and abroad for the past thirty jear^ 
We may speak of this second era as 
that of public instruction It was the 
statesmanship of Prudden, Janeway. 
and Biggs in New York and of their 
counterparts in other eastern seaboard 
cities which determined the features 
of this innovation in public approach 
to the then dominant cause of death. 
With the simple trio of fact s in mind 
that tubercuIosF is commumcabh , pre- 
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ventable, and curable it was clear that 
until every household ill the land knew 
their significance, and could be per- 
suaded into action, no amount of sani- 
tary law or authority, no regulations or 
restrictions could be expected to avail 

It would be quite superfluous m ad- 
dressing a medical audience today to 
elaborate upon the developments in the 
various special fields of health endeav- 
or which have at times threatened to 
submerge science and reason in a wel- 
ter of unrestrained propaganda and 
publicity Enough to remind you of 
the essential similarity of plan by 
which social hygiene, child health, men- 
tal hygiene, heart disease, cancer, 
blindness, etc , have been brought to 
public notice in the successive waves of 
zealous health promotion 

It is true that state laws have in 
some places required the inclusion of 
simple facts about the causes and 
means of prevention of the common 
communicable diseases, Michigan lead- 
ing far in the van But it will be ad- 
mitted I believe that it has been 
through the instrument of volunteer 
and chiefly lay organizations that the 
people, the public press, legislators and 
public officers have been reached with 
the message and promise of preventive 
medicine If other evidence wei e lack- 
ing it would suffice to recall that the 
first division or bureau of a city health 
department entrusted with health ed- 
ucation dates from 1914, and that the 
first such division of a state depart- 
ment of health was created in the fol- 
lowing year 

You know, I am sure, the significant 
accomplishment of this second era, the 
stage of widespread public information 
about health and its attainment, dis- 


ease and how to avoid it Authority 
of statute law or local ordinance could 
not assume to require people to seek 
medical opinion for symptoms or signs 
of disease which in the private opin- 
ions of 1900 did not justify personal 
anxiety, prevent present enjoyment of 
life, seem to threaten self support or 
actually communicate disease to others. 
And yet prevention depended upon 
preparedness and priority Every les- 
son of the laboratory and clinic taught 
us that a wide range of the less acute 
preventable diseases and postponable 
causes of death could be controlled or 
reduced only if the patient’s discomfort 
was displaced by a physician’s pre- 
science as indicator for precautionary 
treatment or adjustment m the way 
of life 

The clinic of special skill for early 
recognition of disease, for its consecu- 
tive and persistent treatment, including 
guidance socially, economically, educa- 
tionally, and often vocationally, was 
the professional resource towards 
which public health information was 
designed to persuade people 

We are still accruing incalculable 
benefits from the era of sanitation We 
have hardly abated a jot in our de- 
votion to the methods and objectives 
of the era of public information 

And yet we are fairly launched upon 
a most promising third phase, the era 
of general personal participation m 
health, and it is to a further definition 
of this, and with the hope of convinc- 
ing you of the desirable function of 
the general practitioner in advancing 
it now and m the immediate future, 
that I wish to devote the main argu- 
ment 

The date of origin of this era can 
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be quite precisely given as the Spring 
of 1922 when both the National Health 
Council, and the American Medical 
Association declared themselves of the 
belief that further advance in the ap- 
plication of preventive medicine de- 
manded the widespread practise of the 
periodic health examination as a part 
of the service of the family practitioner 
of medicine. 

This was not even nine years ago a 
new idea, for experience with a wide 
variety of public clinics, created under 
health authorities, in schools of medi- 
cine, in hospitals, and under social and 
philanthropic agencies had brought to 
accounting and attention an undreamed 
of mass of submerged and neglected 
invalidism, m persons carrying on their 
work and avocations without thought 
of complaint or belief that there was 
any other lot for them than handi- 
capped existence. 

Out of every ten persons coming for 
expert opinion on a possible or sus- 
pected pulmonary tuberculosis, seven 
are found to be non-tuberculous, and 
yet bearing a burden often of another 
remediable or at some stage prevent- 
able condition. In every hundred chil- 
dren presenting themselves for school- 
ing at least 65 per cent are found to 
have one or more potentially if not 
at the time, disabling and preventable 
defects Every review of bodily fit- 
ness among men and women whether 
for industrial or military needs, or for 
civil employment, reveals the extent to 
which unnecessary and readily avoid- 
able disease or disorder of function and 
structure can prevail without knocking 
at the attention of the patients or driv- 
ing them to seek medical care. 

What is projxKed in order to put to 


work the knowledge of prevalence and 
prevention of disease, which has been 
accumulated with care and precision 
m hundreds of educational and re- 
search institutions, and by the con- 
tributed devotion to fact of still more 
thousands of medical practitioners'* 
What is the influence which physicians 
in their personal relationship hold 
which is of greater persuasiveness to- 
wards health than can ever be the au- 
thority of law, its enforcement by pub- 
lic officials or the ingenuity and plaus- 
ability of generalized popular health 
promotion through slogans, campaigns, 
drives and objectives of volunteer or 
non-official health agencies? 

The influence, potential and actual, 
of the practitioner of medicine, though 
small m amount at present and applied 
but haltingly and with diffidence, m 
persuading the public towards health 
is seen at its best in pediatrics and ob- 
stetrics. It consists in his knowledge 
of healthy structure and function, devi- 
ations from which he has in the past 
been chiefly concerned with detecting, 
measuring, and treating Physiology 
rather than pathology is the basis upon 
which his power of direction of human 
life in health is built 

The obstetrician whether in the per- 
son of the specialist or of the general 
practitioner has accepted evidence ac- 
cumulated by studies of a statistical 
and epidemiological character to the 
effect that prenatal supervision of the 
expectant mother can be relied upon to 
reduce the proportion of stillbirth*;, 
lower the nco-natal mortality rate, 1 c , 
deaths in the first month of life, and 
increase the probability of survival of 
the mother with a minimum of po^t 
partum morbidity'. Incidentally good 
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prenatal careas at present carried out 
contributes largely to a reduced pre- 
valence of syphilis In his capacity of 
private practitioner of medicine the 
physician called upon to guide the 
pregnant woman can and does con- 
tribute to the sum total of community 
health to a degree and m a quality of 
service which it is most unlikely any 
other professional agency can replace 

Health departments may for the de- 
pendant expectant mother facilitate by 
organization the provision of medical 
and nursing care during pregnancy, 
and at and after confinement, but it 
will always remain for the private 
practitioner to exert the greatest in- 
fluence in this field 

At the present time probably not as 
many as one quarter of the expectant 
mothers of this country are receiving 
a medical guidance towards health 
which is known to be desirable, eco- 
nomically practicable, and productive 
of a very tangible degree of life sav- 
ing 

It remains primarily for the physi- 
cian m private practice tojpersuade his 
families of the value of prenatal su- 
pervision 

It is to the pediatrist, however, that 
public health owes its largest debt of 
gratitude, for it has been to his credit 
that the healthy babe put in his trust 
at birth has received increasingly com- 
plete health service, whatever the' 
economic status of the parents, un- 
til the child is by law at liberty to en- 
gage m self-support and escape the ap- 
plication of compulsory education 

No single element m the advance of 
preventive medicine has contributed so 
much to the increase m average ex- 
pectancy of life, to the prevention of 


infant mortality, and the reduction of 
many of the communicable and nutri- 
tional diseases of childhood, as has the 
introduction of health supervision, as a 
function of the ordinary personal or 
family practice of medicine, and into 
the routine of organized public health 
work 

In infancy, during the pre-school 
age, and for school children it is now 
usual to provide, at public expense 
where necessary, but to an increasing 
degree through the family physician or 
the child specialist, a supervision of 
growth and development, the establish- 
ment of at least two specific active im- 
munizations, and medical and dental 
health examinations, at appropriate in- 
tervals, not for the purpose of detect- 
ing disease but with the object of es- 
tablishing and maintaining life, and its 
most important functions in childhood, 
growth m physiological equilibrium, to- 
gether with avoidance so far as may 
be of communicable diseases, and de- 
velopmental defects. We know now 
that where our city communities are 
alert to use and supply health services 
for children, of those from two to five 
years of age 75 per cent or more have 
at least an annual medical examination, 
30 per cent have a dental examination, 
35 per cent to 50 per cent are vac- 
cinated against smallpox and about 50 
per cent are known to be immune to 
diphtheria In no community are these 
four measures compulsory for pre- 
school children and it is to be hoped 
they never will be In but few are 
any but smallpox vaccinations required 
for children entering school The in- 
fluence of the medical practitioner and 
his associates is seen at its best m that 
field of preventive medicine where 
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there will probably never enter the au- 
thority or obligation of law or ordi- 
nance No advocacy of health meas- 
ures is listened to with the respect 
accorded to the family physician’s 
voice. 

Each specialty of medicine and sur- 
gery has awaiting it a field of effort 
similar to that so vigorously cultivated 
by the obstetrician and the pediatrist. 
The orthopedist, ophthalmologist and 
neurologist share with the dentist, the 
internist and the dermatologist a re- 
sponsibility for guiding the public to- 
wards health by appropriate personal 
persuasion and example. 

The success of each organized ef- 
fort for control or prevention, whether 
directed against tuberculosis, syphilis, 
cancer, diabetes, emotional catastrophe 
or blindness, has been created in the 
relationship between physician and pa- 
tient m which the former matches his 
skill, liis imagination, his physiological 
acumen against the probability or sig- 
nificance of sub-clinical manifestations 
of disease, or his knowledge of the us- 
ual results of disorderly or immoder- 
ate ways of living. 

The individual physician can rarely 
accumulate sufficient personal experi- 
ence with disease, or the variable con- 
ditions under which health occurs, to 
avoid a high degree of probable error 
in his conclusions as to the relation 
between cause and effect of personal 
hahit>, over weight, under exercising, 
short 'deeping, too much, or dispropor- 
tional eating and drinking Tic needs 
hum r« h up m massed experience, and 
barn to apph other people’s assembled 
fa* t' to the individual man or v oman 
b'-forc him He nui't learn tint there 
nr* ,ii hu * a. t» un v.rvi <>i iteahhv 

4 ■* * 


living as there are kinds of disease, 
and that the essence of his particular 
privilege is attaining the optimum of 
health, not the mediocrity of average 
health, or the mere negative success 
of freedom from disease, for the client 
who seeks his guidance. 

We have attempted through govern- 
ment great accomplishments in mass 
prevention of disease There are now 
incorporated into our social order func- 
tions which could under no safe con- 
ditions be trusted to the individual or 
to the family We pay perhaps a half 
dollar, at most a dollar and a quarter, 
often not more than 25 cents apiece 
each year to secure the administration 
of public service for health. Of this 
about a cent and a half a year goes for 
the registration and analysis of births 
and deaths, 8 cents for communicable 
disease control other than hospital care, 
4 cents for tuberculosis, and a cent and 
a half for venereal disease control, the 
price of half a glass of milk, 3 cen * S) 
to guarantee a tubercle free pasteurized 
milk supply, as much as five cents 
apiece for the safety of maternity and 
infancy, thirteen cents for school 
health, a trifle of ten cents for food 
and environmental sanitation, four 
cents for laboratory work, with six 
cents for administration including 
health education And all this is for 
a rather crude broadcast type of mass 
protection And yet how priceless the 
benefits, how totall) has the outlook 
of man and his wife and child been 
altered by even this wholesaling of 
health In Philadelphia in 1929 the 
pe*r capita cost of medical care of all 
Kinds was $52 of which aixmt two dol- 
lars went for prevention The people 
of an average midwest rural count v 
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spend $22 per capita each year, of 
which about 2 per cent is for health 
The health officer must operate his 
specified services under the limitations 
imposed by partisan politics and inse- 
cure tenure of office, by restricted 
funds, by the tardily advancing com- 
mon sense of the populace, and he sees 
much ahead which he can do to im- 
prove water, milk, public understand- 
ing, immunity, and physical environ- 
ment, but even the ablest and best sup- 
ported, the honest and fairly perma- 
nent commissioner of health of state, 
county or city will quite frankly de- 
clare, or admit if challenged, that his 
potentiality for good is but a frac- 
tion of what can be the certain result 
if physicians in private practice were 
to enter with as much determination 
upon health guidance, as they now de- 
vote to disease detection and repair. 

The future of preventive medicine, 
the adding of the next and most diffi- 
cult ten years to the expectancy of life, 
awaits the universal participation of the 
practitioner of personal medicine and 
his patients m the practical use of our 
abundant knowledge of health devel- 
opment and protection 

It will not be by compulsion or ordi- 
nance that the obese, arteriosclerotic, 
diabetic, or cancer patient will begin to 
decrease among us, or survive into the 
allotted seventies, but by such universal 
voluntary self-interest m health and 
the management of the later decades of 
life as will permit the detection of pre- 
chmcal signs and symptoms which may 
lead to prevention by minimal changes 
in the conduct of life, without the panic 
fear of late inevitable disclosure of 
advanced irremediable disease Only 
through the words of the family physi- 


cian trusted m birth, sickness, and 
death will parents and other men and 
women be persuaded to legitimate and 
persistent interest m health, and this 
only when the example of the physi- 
cian toward his own family and de- 
pendents carries conviction of his sin- 
cere belief that personal medical prac- 
tice is capable as much of advancing 
individual health as it is of relieving 
and sometimes curing disease 

The influence of the practitioner of 
medicine in guiding the public towards 
health is as yet unevenly applied, 
doubting, almost scoffing, except for 
the beginning periods of life and 
growth It is capable of benefits, to a 
degree so far surpassing the possibili- 
ties of public health agencies, as to 
justify criticism that it is too timidly 
conceived 

Constructive nurture often assumed 
under modem medical statesmanship 
to be the province of public health be- 
comes effective only when it has lost 
the implication of generalities and as- 
sumes the character of personal guid- 
ance by the practising biologist of to- 
day’s society, the family physician To 
quote from a recent article by Lord 
Dawson of Penn, "The more the cost 
of social policy is centralized, the far- 
ther its administration removed from 
the man who receives the benefit, the 
more apt is that man to lean upon a 
prop, to become a creature of fate 
rather than a master of effort” The 
influence of the family physician is at 
its best when it activates the individual 
to acquire health by the exercise of his 
own character, to prove to himself that 
health is a by-product of initiative and 
effort 

We have adapted ourselves more ef- 
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f ectively to our zoological enemies than 
to the successes of our material pros- 
perity and the mechanization of to- 
day’s existence 

Are we not committed by our pro- 
fessional philosophy to that third gos- 
pel as Dr Osier described it. “The 
gospel of his body which brings man 
into relation with nature, a true evan- 
gehon, the glad tidings of a conquest 
beside which all others sink into in- 
significance, the final conquest of na- 
ture, out of which has come man’s re- 
demption of man” ? Whether we dream 
with Plato or fling out the challenge 
with Dr. Holmes — the temper of 
thought remains the same. Plato looked 
to the day “when our youth will dwell 
in a land of health and fair sights and 
sounds, and receive the good in every- 
thing, and beauty, the effluence of fair 
works shall flow into the eye and ear 
like a health giving breeze from a 
purer region and insensibly draw the 
soul from earliest years into likeness 
and sympathy with the beauty of rea- 
son 

Dr Holmes, m addressing the prede- 
cessor of our present public health 
association in i860, foretold the chang- 


ing emphasis from curative to preven- 
tive medical practice, and gave proph- 
esy to the thoughts of today m the 
following stanzas 

“What though our tempered poisons 
save 

Some wrecks of life from aches and 
ails: 

Those grand specifics Nature gave 
Were never poised by weights or 
scales ! 

God lent his creatures light and air, 
And waters open to the skies; 

Man locks him in a stifling lair 
And wonders why his brother dies' 

In vain our pitying tears are shed, 

In vain we rear the sheltering pile 
Where Art weeds out from bed to bed 
The plagues we planted by the mile' 

Be that the glory of the past; 

With these our sacred toils begin: 

So flies m tatters from its mast 
The yellow flag of sloth and sin, 

And lo ! the starry folds reveal 
The blazoned truth we hold so dear 
To guard is better than to heal, ^ 
The shield is nobler than the spear' 


The General Practitioner and the Public Health 

Program* 

By Felix J Underwood, M D , F A C P , Jackson , Mississippi; 
President, Southern Medical Association 


I T IS to the credit of our profession 
that its members have interested 
themselves actively m good gov- 
ernment, and especially m those func- 
tions that have to do with the physical 
well-being of man and that involve ap- 
plications of medical art and science 
both in the prevention and the cure of 
the diseases which afflict mankind 
There is not a single point at which 
public health and private medicine can- 
not march forward m peace and good 
will Our profession is traditionally 
committed to the prevention, as well 
as the cure, of disease Out of its 
early labors arose the first slender shoot 
of this magnificent tree of health that 
is beginning to bear good fruit today 
From its membership have come our 
foremost public health leaders Be it 
said to the everlasting credit and to 
the honor of American physicians that 
they are watering, fertilizing, and pro- 
tecting this tree of life m the midst of 
the garden of our united effort against 
the insects and poison bugs of igno- 
rance, superstition, and of rampant 
quackery which establishes so-called 
health institutes, health homes, adver- 


*Dehvered at the Baltimore Meeting of 
the American College of Physicians, March 
24. I93i 


tises so much about your health and 
often puts it over on a gullible unin- 
formed public and yet knows little or 
nothing of medicine, either curative or 
preventive, notwithstanding the fact 
that they pose as physicians and talk 
glibly and advertise freely to prevent 
and cure all diseases which afflict the 
race They bitterly oppose the prin- 
ciples and practice of preventive medi- 
cine, denouncing immunization and 
vaccination They profess not to be- 
lieve in the germ theory of disease yet 
so ignorantly inconsistent are they 
that most of them now tell people 
that immunization and vaccination 
cause many diseases such as syphilis, 
typhoid fever, meningitis, and with- 
in this week I have had otherwise in- 
telligent people call me and tell me 
what “doctor quack” said about it 

Do we need a consistent, persistent 
program of health education and dem- 
onstration backed up by the physician 
one hundred per cent for the enlight- 
enment and for the protection of our 
citizenship m every county, in every 
community, in every home, and with 
every individual m our State? Do 
we ? Health education like Christian 
education is a real job in this day and 
time when evil forces are presenting 
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a united front We must stand united 
in our efforts or we fail miserably. 

The most obscure physician gives 
some portion of his energies to the 
conservation of health and usually 
lends his voice in support of public 
health measures. 

Lack of information is a universal 
fomenter of strife For the physician 
disciplined in diagnosis and therapeu- 
tics, the private relationship between 
patients and practitioner circumscribes 
his horizon. That medicine also fills 
a public relationship, in which the good 
of the individual may frequently be 
submerged by the greater welfare of 
the group, is outside the compass of 
lus vision. He is unwilling to admit 
that a mass of information and a tech- 
nique have grown up within the realm 
of preventive medicine and sanitation 
that are generally ignored in our medi- 
cal schools, yet are just as valid as the 
subjects regularly taught The smat- 
tering of so-called "hygiene and pub- 
lic health” that was forced on him m 
student days appears to him to com- 
prise all that is or needs to be known 
Every health officer is acquainted with 
private practitioners who freely admit 
their abiliU to fill any public health 
position with distinction with no prev- 
ious training. A mind that is perma- 
nently closed to new knowledge in 
other spheres than its own will discount 
all Mich new ideas as negligible or 
Milnersne of the regular order. Even 
the pin rician with a reasonably flexi- 
ble mental apparatus is often amaz- 
ing!} uninformed of the first pnnci- 
l'h •* in preventive medicine and sani- 
tation. a field so clr) r ely allied to his 
ov n th .t eurmMty alone would seem 


of this lack of information grows re- 
sentment toward even the simpler rou- 
tine procedures of common sanitary 
practice. An attitude is created which 
evinces itself m unthinking resistance 
to all that bears the label of public 
health Fortunately, this inertia is not 
often found among physicians 

However, not all of the blame is on 
one side. The public health worker 
must share some of it, for he fails 
many times to make any effort to en- 
lighten the physicians within his field 
as to his plan and methods A full 
explanation, at the outset, would usu- 
ally convert medical opposition into 
acquiescence, at least, if not hearty 
support His first duty is to educate 
the doctor, for we are all laymen out- 
side our own specialties In this, as 
in every succeeding step of his pro- 
gram, the utmost tact is essential 
Painful memories rise to haunt the 
health executive who has had under 
his direction any number of workers. 
He has seen, more than once, an initi- 
ally friendly group of medical men 
turned into enemies of the entire health 
program through rudeness, arrogance, 
superciliousness, bad temper, or lack 
of public health training on the part 
of a new worker The medical pro- 
fession has suffered much at the hands 
of such as these Unsound judgment 
in selecting a project, or offensive 
methods of promoting it, will also 
alienate friend 4 ? 

Of one cause of medical opposition, 
selfish, mercenary motive, the less said 
the lietter. But all experienced health 
officers have felt its force. The phjsi- 
cian of this caliber is so frequently 
aggressive and "successful” that In* 
holds an influential position in his corn- 
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munity By underground methods he 
can defeat an honest, well considered 
project without revealing his hand 
That he fears the specter of dimin- 
ished business is simply evidence that 
his selfishness is matched by his ig- 
norance, for the real all-time well 
trained health officer is a press agent 
of scientific medicine Or this kind 
of physician may covet a place on the 
public payroll for the money or the 
publicity to be had out of it In any 
case his personal gain is made to tran- 
scend the public welfare 

We who hold positions with the gov- 
ernment are always under some sus- 
picion — a suspicion that seems to be 
growing stronger of late, that is tak- 
ing the form of a great fear, fear of 
ultimate domination over all life by 
an autocracy of bureaucrats Perhaps 
some of this suspicion is deserved Dic- 
tatorial, grasping, impractical, politi- 
cally partisan persons are found m 
health departments as m other branch- 
es of the government To inject a de- 
gree of humanness into an office 
crowded with necessary routine, to re- 
tain a sensitive awareness of the mul- 
tifarious viewpoints in a large constitu- 
ency, is no sinecure Yet the more suc- 
cessfully it is done, the more fully will 
needless suspicion of governmental 
agencies be overcome It is a para- 
mount duty of all public health execu- 
tives 

Granting, then, that there is some- 
times divergence of interests between 
public and private medicine, where 
there should be convergence , that there 
is antagonism where there should be 
accord, it will be profitable to con- 
sider its effects They will manifest 
themselves m two directions retarda- 


tion of sanitary progress m many quar- 
ters, and a growing distrust of the 
medical profession on the part of the 
public Enough examples have been 
given earlier to clarify the first point, 
that lack of medical support, or active 
opposition, will delay legitimate pub- 
lic health developments But the ef- 
fect of this attitude on the lay mind 
may not be so evident to the private 
practitioner To the medical health 
officer, standing midway between him 
and the public, a view m both direc- 
tions is possible He catches a sense of 
frustiation and of growing exaspera- 
tion among the laity, that is not re- 
vealed to the family doctor so freely 
He finds the public demanding more 
service, while his medical colleagues 
criticize what is already given He 
realizes that the public is often more 
fully “sold” on the health program 
than is the profession His dilemma 
is sometimes acute As a public serv- 
ant, his duty is to do the public’s will 
Yet, if he accedes, it will bring to light 
the reactionary tendency of the medi- 
cal group He feels himself a Judas 
among his brethren If such a crisis 
arises, as it has repeatedly, the lay- 
man develops a distrust of the physi- 
cians, he is openly critical of their 
motives and his resentment is likely 
to be extreme Are not the proposals 
for health insurance paitly the result 
of just such a process ? Are they not 
the grasping of the public after some 
method whereby the benefits of cura- 
tive and preventive medicine may be 
made available to all, and at once, 
without waiting for the medical pro- 
fession to arrive at a broader social 
outlook’ This is not the sort of thing 
that the great body of health workers 
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desires, but it is a very natural reac- 
tion of enlightened public opinion. 
“Phantom” this public opinion may 
sometimes be, but it is a ghost that 
takes on substance as it gain momen- 
tum. 

If the discussion so far is a cor- 
rect interpretation of trends, some so- 
lution is sorely needed. Not that we 
may hope to change human nature, if 
the fault lies there, but that we may 
try to bring about more intelligent un- 
derstanding on both sides and a result- 
ant solidarity now lacking. 

Beginning with his earliest medical 
training, the student should be made to 
see how his subjects are related to pub- 
lic health In bacteriology he can learn 
the uses and duties of state and city 
laboratories, the methods pursued by 
them and interpretation of their re- 
ports Lecturers on practice of medi- 
cine ought to lay more stress on sources 
and modes of infection, on ordinary 
control measures and on the duty of 
the private physician to protect the 
community as well as his patient. 
Courses in pediatrics open the way to 
the whole field of child hygiene, while 
obstetrics holds the same relationship 
to prenatal and maternal hygiene Med- 
ical jurisprudence embraces legal as- 
pects of the practitioner’s public health 
functions. And, lastly, the course in 
prc\cntivc medicine, hygiene, and san- 
itation should be the point at which 
these strands arc woven together; 
where the embryonic doctor secs the 
whole public health field, and compre- 
hend*- the fact that he ha* a promi- 
nent and inescapable position in it. Do 
v.r tme such correlation in our ntedi- 
f 1 tod is? Hardh. Mo-,1 of 
r£ *' vhu ; re U^chmij major ob- 


jects in the schools are themselves lack- 
ing in this vision. Can more be ex- 
pected of the people, when their leaders 
fail? 

The medical practitioner has a real 
place in the public health field. As a 
matter of fact, preventive medicine is 
going to consume an even greater pro- 
portion of his time This does not 
mean those ordinary things that are 
expected of every conscientious doctor, 
such as early reporting of morbidity 
and of births, administration of pro- 
phylactic biologic preparations, efforts 
to protect the community against the 
infection of his patient, and occasional 
help in various clinics for the indigent. 


These he does now to a greater or 
less degree But preventive medicine 
has taken on a broader meaning m re- 
cent years There has come a realiza- 
tion that humanity can be made health- 
ier, and happier, by the early detection 
and correction of minor deviations 
from normal, than by curative meas- 


ures applied after these conditions 
have produced gross pathology. “Pos- 
itive health” is as good a name as any 
for this new objective And the fam- 
ily doctor is its prophet. Better than 
anyone else, he can, if he will, make 
the next generation more fit than its 
predecessor. This calls for a personal 
relationship that no governmental 
agency can so satisfactorily provide. 
Opportunity is in the making for the 
private practitioner to take his own 
peculiar place in the public health 
mo\ ement. Technical preparation there 
must be, exactly as one would fit him- 
self for any other special procedure 
A new approach, a new viewpoint, 
nmn be acquired He is dealing with 
a w f 11 man who wants to 
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The health officer prepares the way by 
education and the physician should 
make ready for the future that lies in 
that direction The American Medi- 
cal Association has repeatedly en- 
dorsed this program. Likewise, state 
and county societies here and there 
have caught the meaning of it But un- 
til the man in general practice makes 
it a real part of his everyday business, 
it will remain only a pleasant topic of 
conversation This is the challenge of 
the sanitarian to the private practition- 
er 

Wrapped up with these matters that 
have been touched on are problems 
of the medical profession far more pro- 
found and significant What does it 
mean that there is an active demand 
m some quarters for a kind of state 
medicine 7 Why do we see such con- 
temptuous disregard for the fine fruit 
of scientific medicine, while any new 
and blatant cult receives enthusiastic 
welcome 7 Opposed as these two trends 
may seem on the surface, they arise 
from a common source lack of so- 
cially minded leadership within the 


profession Broadminded, strong, re- 
sourceful leaders can point the way 
and can knit our individualistic mem- 
bership into a well coordinated group 
for the solution of these difficulties. 
Without that, we may have forced on 
us a ready-made scheme of- social med- 
icine 

In other words, the public wants 
and demands a complete program of 
health and healing, of which every in- 
dividual may have the benefit without 
undue sacrifice, and it is going to have 
its way somehow. We have the req- 
uisite knowledge and skill Are we 
intelligent enough to cooperate in meet- 
ing this need with a plan of our own 
devising 7 

This may seem far removed from 
the subject of “The Relationship of 
the Private Practitioner to the Public 
Health Program,” but it is not That 
relationship is merely an expression of 
his outlook on life The keener our 
sensitiveness to human need m the ag- 
gregate, the brighter will be the hope 
of fulfilling our ultimate destiny as 
a profession 
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EDITORIAL POLICIES 
That there will be no abrupt change 
in those editorial policies under which 
the Annans has prospered so greatly, 
it is needless to state The present 
editor has been in close touch with the 
development of this journal during the 
past seven years and is fully in accord 
with the general plan of its organiza- 
tion and production as it has been 
evolved during that period He will 
constantly strive to make the Annans 
representative in the highest sense of 
the American College of Physicians of 
which it is the official organ. He be- 
lieves that this can best be done by 
continued emphasis upon the quality 
of its scientific articles in order that 
they may represent, in so far as is pos- 
sible, not only the most advanced but 
also the most mature, medical opinion 
of the times. To this end he invites 
the submission of manuscripts from 
both non-members and members of the 
College and promises that careful con- 
sideration will be given to all Since 
there are certain fixed limitations upon 
the size of the annual volume, selec- 
tion of the most useful material must 
be made and authors whose manu- 
scripts are returned to them are urged 
to bear in mind that there are other 
considerations than the actual worth of 
the subject matter of a communication 
winch im\ le'ul to its rejection It 
urn dt,' l vith a field which i« not of 


interest to a large number of the read- 
ers of the journal; it may treat a sub- 
ject in too extended a manner to be 
suited to the size and spirit of the 
Annans; the same subj'ect may have 
been discussed m a recent number, or 
another paper covering the same 
ground may have been accepted but 
not yet published. 

In general, the freedom in respect 
to diction and style which has been 
allowed authors in the past will be 
continued No effort will be made to 
develop uniformity of expression at 
the cost of individuality The editorial 
pencil will seldom be used except to 
correct verbosity and ambiguity How- 
ever, m the interests of better appear- 
ance, greater economy in production 
and heightened usefulness, the biblio- 
graphic references are to be stand- 
ardized within certain limits. Brief 
directions in legard to the form de- 
sired may be found on the back cover 
of each number. 

In order more fully to represent the 
broad interests of the American Col- 
lege of Physicians it is hoped to place 
upon the editorial pages rather fre- 
quent!} communications from those 
whose special interests, training or ex- 
perience give their opinions authori- 
tative weight. Such contributed edito- 
rial*, will be initialled to dififcruKutc 
them from thov for which the editor 
is abme rc^pei-dbh 
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CARBON MONOXIDE DEATHS 
Litigation based upon the circum- 
stances attending carbon monoxide, 
and particularly ‘garage’, deaths is con- 
stantly increasing Physicians should 
exercise great care in certifying to the 
cause of death m such cases The 
question winch usually arises is as to 
whether death was accidental or sui- 
cidal Since investigation of possible 
motives, of the behavior of the de- 
ceased in the last few hours or days of 
his life and of all of the minute details 
of the surroundings amid which the 
body was found may be necessary for 
reaching a decision, it is evident that 
the physician who answers an emer- 
gency call and determines that death 
has occurred cannot be expected to 
pass final judgment upon the question 
of accident or suicide at the moment 
Unless he is himself a coroner or 
coroner’s physician it should not be 
his duty to do so at any time, but 
the family of the deceased may look 
to him for an opinion There have 
been numerous instances in the last 
few years which make it evident that 
knowledge of ‘garage’ deaths is so 
generally disseminated among intelli- 
gent laymen that not infrequently the 
stage is elaborately set to conceal the 
fact of suicide This is especially apt 
to be true when a man carrying heavy 
accident insurance, or recently insured 
under a policy with a suicide clause, 
and in serious financial straits, plans 
to take his own life m such a manner 
as to improve the financial position of 
his family Tools may be scattered 
about, oil or grease applied to hands 


or clothing, the hood of the car raised, 
and the body found in a position con- 
sistent with repair work or adjustment 
of some part of the motor 
Another difficulty which has arisen 
attaches to the use of the word ‘poison- 
ing’ m connection with carbon monox- 
ide deaths The phrase ‘carbon mon- 
oxide poisoning’ has become fixed m 
medical parlance, but m a recent in- 
stance a Circuit Court Judge dismissed 
a case m which it was sought to secure 
compensation for a carbon monoxide 
death under an accident insurance pol- 
icy m which there was a clause setting 
forth that no liability existed for death 
from poisoning The deceased was 
found dead in his garage and the ques- 
tion of suicide was not raised by either 
party to the issue Certainly the non- 
medical use of the term ‘poisoning’ m 
such a policy, and in all probability the 
understanding of it by both the vendor 
„ and purchaser, should not have been 
such as to exclude accidental death 
from inhalation of carbon monoxide 
from compensation If such rulings 
stand unchallenged they will prevent 
compensation for a large group of 
undoubted accidents m which toxic 
agents are instrumental in producing 
injury and death In the instance m 
question the trial judge was entirely 
satisfied by the fact that death had 
been certified to as due to carbon mon- 
oxide poisoning Physicians may be 
forced to adopt some such circumlocu- 
tion as ‘death from inhalation of car- 
bon monoxide’, and the phrase as- 
phyxia cm bonica is justified by long 
usage 
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SPONTANEOUS RUPTURE OE 
THE SPLEEN IN INOCULA- 
TION MALARIA 
While traumatic rupture of the 
spleen from falling from a height and 
from contusion and compression of the 
abdomen is relatively common, spon- 
taneous rupture has always been a rare 
condition It has been known to occur 
m typhoid fever, typhus, recurrent 
fever and occasionally in accidentally 
acquired malaria. All of these condi- 
tions have m common the possibility 
of a rapidly developing splenic tumor 
through congestion and lymphoid hy- 
perplasia In ordinary malaria, how- 
ever, spontaneous rupture of the spleen 
is a very rare complication It is said 
to have occurred but three times in 
30,000 cases of malaria observed dur- 
ing the building of the Panama Canal 
A number of authors leave the impres- 
sion that in inoculation malaria for 
the treatment of paresis a splenic 
tumor seldom develops, but that 
splenic enlargement can occur and may 
be so marked as to produce spontane- 
ous rupture has been shown by several 
cases. Jutz and Jacobi (Munch med 
Wchnschr , 1931, Ixxviii, 395-396) de- 
scribe an example of this accident 
which they claim to be but the third 
to be reported as occurring in the 
course of the treatment of paresis in 
which there was no question of the 
spontaneous nature of the rupture 
Their patient was a labo-paretic, thirty - 
nine years old w I10 had been inoculated 
with malarial blood twenty-three days 
before lie had reached his seventh 
cycle of a typical malaria, each with a 
fo\cr of 10 } degrees or above, when 
he *'~uddenlv went into a state of col- 
Up-e with pallor, rap : d shallow 


breathing and a feeble pulse which 
soon became imperceptible, death fol- 
lowing within a few minutes There 
had been no possibility of trauma At 
autopsy a hemoperitoneum of two 
liters was found Hemorrhage had 
occurred from a rupture of the greatly 
enlarged spleen, the tear reaching from 
the lower pole nearly to the hilus. 
After bleeding out, the spleen still 
weighed 540 grams. An entirely sim- 
ilar case came to autopsy in the De- 
partment of Pathology of the Univer- 
sity of Michigan several years ago 
This patient, under malaria treatment 
for tabo-paresis, had successfully com- 
pleted thirteen chills during which the 
temperature ranged between 100 and 
104 degrees. Following his fourteenth 
paroxysm he suddenly became dysp- 
neic, vomited profusely and his pulse 
rose to 150, death following almost 
immediately At autopsy the peritoneal 
cavity was found to contain over two 
liters of fluid blood and blood dot. 
The spleen weighed 580 grams and its 
upper pole was covered by a large 
mass of blood clot beneath which there 
was a rupture of the capsule and ever- 
sion of the soft pulp When the rather 
limited application of malaria therapy 
is considered, it seems not unlikely 
that rupture of the spleen is more apt 
to occur in this group than in those 
haring naturally acquired malaria. The 
reasons for this can only be surmised. 

It would be important to learn if those 
dying from rupture of the spleen in 
acquired malaria show a higher inci- 
dence of syphilis than the entire group 
from which they' come. Can rup'ure 
of the malarial *p!mi in the syphilitic 
be attributed to clung t *► in tin *upp»rt- 
ing *trorm, a lo 1 »/f ri t\ti- it v p rh qo. 
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as part of that ‘Derbheit’ which gross 
pathologists recognized more than a 
generation ago ? Or is the cause to be 
sought in cardio-vascular changes, due 
to which the splenic congestion of ma- 
laria is imposed upon a preceding con- 


gestion of luetic origin? At any rate, 
the occasional occurrence of this acci- 
dent is an added argument for investi- 
gating the efficacy in the treatment 
of progressive paralysis of other agents 
capable of inducing hyperpyrexia 
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Occurrence of Numerous Large Giant Cells 
m the 7 'onstls and Pharyngeal Mucosa in 
Prodromal Stage of Measles By AldrEd 
Scott Warthin (Arch of Path, 1931, 
xi, 864-874.) 

This paper, which appeared posthumously, 
describes an entirely new histopathological 
feature of the prodromal stage of measles. 
In four instances, in the course of the 
examination of about 50,000 pairs of tonsils, 
there were found a subepithelial infiltration 
of multinucleate syncytial giant cells, lym- 
phocytes and monocytes, wandering of the 
giant cells into the mucosa and on to its 
surface, with edema and congestion, marked 
lymphoid exhaustion of the germinal centers 
with production of the multinucleate giant 
cells from cells of the lymphoblast type and 
migration of these cells toward the mucosa 
In the first patient, two days after tonsillec- 
tomy there was a temperature of 102 5 0 F , 
coryza, mild conjunctivitis and Koplik’s 
spots Two days later the fully developed 
eruption of measles was present As a re- 
sult of this experience, when similar giant 
cells were found subsequently in the tonsils 
of two other patients, the onset of measles 
was correctly predicted in advance of any 
clinical manifestations. In a fourth case, 
which had been examined without history 
four years before, a diagnosis of measles 
was then made, and enquiry brought the 
information that the patient developed 
measles on the day following tonsillectomy. 
These four pairs of tonsils were the only 
ones in the entire series w’hich showed such 
giant cells and, as far as known, there 
were no other instances of prodromal 
measles in this material Thus it appears 
that this pntliolog> is so distinctive that a 
positive diarnosis of measles can lie made 
from one to five davs. before th<* exanthem 
appears- The process is interpreted as a 
tHcnme one, indicating the presence oi an 
etiVo *ic acent, cither in or o 1 the j l *arvn- 
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geal mucosa, but the application of a large 
variety of staining methods failed to show 
micro-organisms either in the multinucleate 
giant cells or in neighboring structures 

Shadows Produced by Lead in the X-Ray 
Pictures of the Growing Skeleton By 
Edward A Park, Deborah Jackson and 
Laslo Kajdi (Am Jr of Diseases of 

Child, 1931, vi, 485 - 499 ) 

It has been known for some time that the 
administration of phosphorus to growing 
children causes the freshly forming trabecu- 
lae at the ends of the shafts of the long 
bones to multiply and become closely packed 
together, thus producing a dense shadow. 
After the administration of phosphorus has 
been suspended for the proper length of time 
this shadow takes the form of a band which 
appears displaced toward the shaft since the 
most recently formed bone at the extremity 
of the shaft is less dense In four cases of 
chronic lead poisoning studied by the authors 
similar shadows were found, although the 
bands were not so broad or so striking as 
those obtained by means of phosphorus In 
two fatal cases m young children the shad- 
ows were narrow and intense From this it 
might be inferred that the period of poison- 
ing was relatively short and the amount o 
lead ingested large In the third case the 
shadow was broad and extended to the 
cartilage which would indicate that the poi 
sonmg had continued to the time of the 
patient’s admission to the hospital T he shai - 
ows in the bones in the fourth cate «we 
not as intense as the historj might lead one 
to expect but their breadth (1 to to 
was m keeping with the known lotiv duration 
of poisoning, and thetr position juit tin hr 
the cartilage v.as in accord wMi the 
that the eating of kad Iwd *'» 

tiic time w h-n th- v«r«. It 

hiphi> pro^Me that ih*- chm, -- d—r, 

f-r «>. trv 
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and therefore will be the more strikingly de- 
veloped, the younger the subject The nor- 
mal shadows m a child one or two years 
old or older must not be mistaken for those 
produced by lead 

The Localizing Significance of Impaired 

Respiratory Movements in Lesions of the 

Spinal Cord By Walter O Klingman 

(Bull of the Neurol Institute, New York, 

191, 1, 136-144) 

Information of great value m localizing 
motor lesions involving the spinal cord may 
at times be obtained by careful observation 
of the action of the muscles of respiration 
Due regard must be given to non-neurologi- 
cal affections m the thorax which might 
modify the action of the intercostal muscles 
and diaphragm Five groups of variations 
which are of neurological import are recog- 
nized The first group shows exaggerated 
lateral movements of both costal margins 
and includes the cases of paralysis of the 
diaphragm, such as may occur in poliomye- 
litis and other lesions of the second, third 
and fourth cervical segments due to syringo- 
myelia, syringobulbia and occasionally in- 
fectious myelitis In the second group the 
entire costal margin of one side moves 
farther and more promptly m a lateral direc- 
tion This indicates a paresis of the dia- 
phragm on the involved side, such as may 
occur m syringomyelia, localized poliomye- 
litis and disease of the phrenic nerve The 
third group exhibits a symmetrical movement 
of the costal margins of both sides toward 
the median line and is seen m transverse 
lesions of the lower cervical and upper 
thoracic cord, and to a less extent in low 
lesions of the thoracic cord which interfere 
with the innervation of the lower six inter- 
costal and the posterior serratus muscles on 
both sides The fourth group, m which the 
costal margin of one side moves toward the 
median line, results from paresis or paralysis 
of the lower intercostals on the involved 
side The costal margin may flare laterally 
on the opposite side This has been of value 
in determining the upper limit of the lesion 
m acute poliomyelitis The fifth group 
shows, m addition to the exaggerated lateral 


movements of the costal margins, an in- 
spiratory retraction of the upper ribs and 
manubrium This occurs with paralysis of 
the scaleni and upper intercostal muscles and 
has been observed in the terminal stages of 
myelitis 

The Specific Therapy of Pneumococcus 
Type I and Type II Pneumonia By 
Horace S Baldwin (Am Jr Med Sc, 
1931, clxxxi, 788-796) 

During the four winters of 1926 to 1930 
a controlled test of the value of specific 
therapy in pneumonias due to pneumococcus 
Type I and Type II has been conducted, at 
the New York Hospital Patients were as- 
signed to two series m numerical sequence 
thus establishing an equivalent control group 
The concentrated solution containing anti- 
bodies for Type I and Type II only, pre- 
pared according to the method of Felton, 
was used The results were as follows 


Untreated Control Series 


Type 

Cases 

Died 

Per Cent 
Mortality 

I 

20 

5 


II 

29 

15 



49 

20 

408 

Type 

Treated Series 

Cases Died 

Per Cent 
Mortality 

I 

19 

I 


II 

35 

9 



54 

10 

185 


The administration of concentrated immune 
bodies to these patients was found to be 
relatively free from dangerous reactions and 
serum sickness, so that it was possible to 
give large amounts within a short time 
The favorable clinical effect observed seemed 
to be due largely to the limitation of bac- 
teremia These results point to a definite 
advantage derived in specific therapy of Type 
II pneumonia, hitherto a discouraging pro- 
cedure, when concentrates of high unit value 
are given in large amount 
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Cmcltophen Poisoning By T P. Churchill 
and F. H. Van Wagoner (Proc Soc. for 
Exp Biol and Med, 1931, xxvm, 581- 
582) 

When rapid cinchophen poisoning was in- 
duced m dogs by the administration of 27 
times the human therapeutic dose, the ani- 
mals refused to eat after from two to ten 
doses had been administered and died m 
from 9 to 20 days The blood urea nitrogen 
first showed a marked rise, followed by a 
depression before death The bromsulphal- 
em test showed increased retention of the 
dye when the urea nitrogen decreased In 
certain of the animals acute gastric ulcers 
were found at autopsy and all exhibited vary- 
ing degrees of liver damage, from small 
areas of coagulation necrosis just beneath 
the capsule to complete disappearance of 
liver cells m small areas Two dogs, which 
had been prepared 11 months before by the 
production of kidney damage by interference 
with the renal blood supply, were fed the 
usual human therapeutic dose of cinchophen, 
le, 22 mg per kilo of weight The urea 
nitrogen showed a slight rise, then a slight 
decrease as the bromsulphalem retention 
increased The bromsulphalem test indi- 
cated an increasing retention with fluctuation 
in degree until two feedings were missed 
when a drop occurred These dogs survived 


Age Incidence of Communicable Diseases i» 
a Rural Population By Edgar Syden- 
stricker and Seewyn D Couins (Pub- 
lic Health Reports, 1931, xlvi, 100-113 ) 
The United States Public Health Service, 
with the cooperation of the Milbank Memo- 
rial Fund and the county health department 
has been conducting epidemiological studies 
m Cattaraugus County, New York, since 
1929. The reports of certain communicable 
diseases for the preceding period, 1925 to 
1929, have also been investigated These 
data have been divided according to age, and 
also according to type of locality, as follows 
(a) Cases occurring in Olean, a city of 
about 22,000, (b) m villages of not over a 
few hundred population, (c) among persons 
living on farms, designated as “rural.” 
Measles, scarlet fever and whooping cough 
were the diseases investigated particularly 
It was found that, with hardly an exception, 
the more rural the population, the higher 
were the ages at which these diseases occur 
In the Olean group there was a marked 
tendency for a relatively high concentration 
of these diseases at the ages when children 
enter school, while in the^rural group the 
risk of attack was more uniformly spread 
through the ages of childhood and adoles- 
cence, and the peak of the curve of inci- 
dence came distinctly later in childhood. 
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Practical Treatise on Diseases of the Di- 
gestive System By L Winfield Kohn, 
M D , F A C P , Formerly Assistant m the 
Gastro-Intestmal Clinic, Johns Hopkins 
Hospital, Baltimore, Chief of the Clinic 
of Gastro-Enterology, Medico-Chirurgical 
College, Philadelphia, etc , Present Chief 
of the Gastro-Intestmal Clinic, Lebanon 
Hospital, New York City, etc Two vol- 
umes, xx + 574, and x -f 555 (575 to 
1,125) pages, 542 illustrations including 7 
colored plates F A Davis Company, 
Philadelphia, 1930 Price for two vol- 
umes, $1200 net 

Until one surveys the field of essential 
subject matter that must be included in a 
treatise on diseases of the digestive system 
there can be but little realization of the 
task which confronts the author who at- 
tempts such a work The reviewer might be 
inclined to be critically disposed when he 
finds m the present work but a page given 
over to typhoid fever and only a line to acute 
poisoning with lead, mercury and arsenic, 
did he not realize that the entire range of 
diseases of the alimentary tract, from 
xerostomia, through the avitammous dis- 
eases to carcinoma of the rectum and hem- 
orrhoids was clamoring for representation 
The first chapter is a brief presentation of 
anatomy of the digestive system, while the 
second covers the physiology of digestion in 
64 pages The eight chapters which follow 
give the methods of clinical approach and 
investigation Here roentgenological meth- 
ods receive the most complete discussion, 
vith nearly 100 pages devoted to this divi- 
sion The author’s interest m mtragastric 
photography is shrown by a detailed descrip- 
tion of the gastro-photor and its uses Nine 
pages are given over to reproduction of such 
photographs The diseases of the various 
portions of the digestive sj stem are next 
taken up m anatomical order and the second 
volume is brought to a close with chapters 


dealing with gastro-intestinal parasites, gas- 
trointestinal symptoms produced by diseases 
of other organs, dietary considerations, 
therapeutic considerations, and a brief dis- 
cussion of surgery of the gastro-intestinal 
tract Brief bibliographies are added to 
many chapters This work is very well 
printed, containing remarkably few typo- 
graphical errors for a first edition and the 
division into two volumes adds greatly to 
convenience m handling This practical 
treatise will appeal primarily to physicians 
engaged m general medicine 

Abdomino-Pelvtc Diagnosis m Women By 
Arthur John Waescheid, MD, Direc- 
tor of Obstetrical and Gynecological 
Department of Pan-American Medical 
Center and Clinics, New York City, 
Consultant in Gynecology and Obstetrics 
to Margaret Hague Maternity Hospital, 
Jersey City, N J , Consulting Gynecologist 
to Bergen County Hospital, Ridgeway, 
N J , Consulting Gynecologist to F 
Reuter Home, North Bergen, N J 
xxui 4- 1,000 pages, 397 illustrations and 
one color plate The C V Mosby Com- 
pany, St Louis, 1931 Price, $1250 
This work deviates considerably from the 
usual style of treatises on gynecology It 
is strictly limited to the diagnostic field and 
omits detailed descriptions of normal physi- 
ology and anatomy on the one hand, and of 
operative procedures on the other It de- 
velops the subject along broad anthropologic 
lines, the author freely acknowledging his 
debt to Professor Jayles’ Morphology of the 
Human Pcmale for this portion of his ma- 
terial Throughout the entire book this 
interest in the biological and particularly 
the psychological phases is apparent Per- 
haps the bread-and-butter gynecologists, if 
there are such, will be disappointed in tins 
method of treatment, for the book must be 
read with understanding to be appreciated 


77 



78 


Reviews 


The first four chapters, 351 pages, deal with Physics of Radiology By J l Weather- 
general gynecology, the remainder of the wax, MA, Physicist Philadelphia Gen- 


work m ten chapters treats special gyne- 
cology, taking up the respective disease con- 
ditions in order as determined by anatomical 
considerations This section of the book 
gives less space, relatively, to some of the 
common, well understood, diseases, and is 
especially valuable for the completeness with 
which the less common conditions are 
treated The pathologic interpretations are 
sound and in accordance with the best 
opinion A more extended review of this 
work would be inappropriate for the 
Annals It merits the fullest approval and 
is especially commended to those who be- 
lieve that Medicine is, after all, a biological 
science 

The Treatment of Asthma By A. H. 
Douth waite, MD, FRCP (Lond), 
Assistant Physician, Guy’s Hospital, Phy- 
sician in Charge of Massage Department, 
Guy’s Hospital viii -f- 164 pages William 
Wood and Company, New York, 1931. 
Price, $250, net 

The preface of this book states that it is 
hoped that it presents in an assimilable form 
all facts and theories of practical importance 
which are relevant to the subject Most 
readers will feel that it falls far short of 
this goal One is not led to expect a 
scientific approach as he reads in the first 
chapter that the practice of classifying 
asthmatics according to the apparent etiology 
or exciting factors is confusing and that 
such a process really docs little to clarify 
the situation However, the author does 
classify causes and his presentation gams 
thereby. The information presented includes 
practically none that is new and a bibliog- 
raphy of but 46 items furnishes the list of 
sources quoted The discussion of treatment 
and of the results of treatment is restrained 
and well balanced The author is to be 
commended fo r his conservatism m refusing 
to be carried away b> am one procedure. 
Judged tv American standards and fashions, 
this book (printed in Great Britain) is 
ch'-ap!> nrd ur«ttroetivt.K produced. The 
ri p , *-cln«er will fed that in re- 
>»*" t to format and r^itc'i? i: is o.* 1 *-- 


eral Hospital, Associate in Radiothera- 
peutic Physics, University of Pennsylvania 
Graduate School of Medicine 126 illus- 
trations. xviu + 240 pages Paul B 
Hoeber, Inc., New York, 1931. Price, 
$500 

The older radiologists were able to keep 
abreast of the development of their subject 
as their knowledge grew with it m the 
course of its evolution. For the student who 
is now entering upon this field of work, the 
physical problems are far more complex 
and diversified and the apparatus much more 
complicated Without going too deeply into 
general physics, electricity and mathematics, 
this textbook presents the necessary infor- 
mation for an understanding of the principles 
of radiology, the construction of type forms 
of apparatus, and the general theory of 
dosage Thirty-two tables of various con- 
stants and other useful information arc in- 
troduced The student will find this book 
of great value m establishing a sound basis 
of knowledge of the subject. More liberal 
use of references to the more advanced 
literature would have been of advantage to 
the student seeking authority for some of the 
material presented The press work is ex- 
cellent and the binding neat and practical. 

Roentgen Interpretation * A Manual for Stu- 
dents and Practitioners By Gi-orgE W. 
Holmes, M D , Roentgenologist to the 
Massachusetts General Hospital and As- 
sistant Professor of Roentgenology, Har- 
vard Medical School, and Howard h 
Ruggles, M D , Roentgenologist to the 
University of California Hospital and 
Clinical Professor of Roentgenology, Uni- 
versity of California Medical School 
Fourth edition, revised, xii -f* 339 
237 illustrations I.ca and Fcbigcr, Phila- 
delphia, 1931. Price, $500, n*t 
In the interpretation of roentgen pictures, 
ns m the diagnosis of tmtie scctio ts, a 
judgment cannot be nwd- b> direct c<>nv 
pans'vn with n'hrr picture* o- v jth c,tt*r 
slides Yet si""*! iJhl-trativt nct'-ml ru„ 
of *»er> grci» aid t* {>/>»'*{ p»v« 
revr f ** duoti-a's-d its re *t t * all 
r .,,***r t'-i' 1 f *’t iV, a' 4 a/* { *! t 
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eral laws The authors of this manual have 
wisely emphasized these principles both in 
their prefatory advice and m the use of a 
large number of well chosen illustrations 
The first chapter is given over to a brief 
discussion of confusing shadows and arte- 
facts and the second to anatomical variations 
and rate of development, with tables giving 
the time of appearance of the various cen- 
ters of ossification This is followed by the 
pathology of the bones and joints, of the 
organs of the chest, gastro-mtestmal tract 
and genito-urmary tract The final section 
is on fluoroscopic technic The book is 
fairly well indexed The treatment of cer- 
tain subjects seems inadequate in view of 
their relative importance Bronchogenic car- 
cinoma, for instance, is disposed of m one- 
half page and the discussion starts with the 
usual statement of the preceding generation 
of texts, that ‘primary malignancy of the 
lung is rare’ On the whole, however, this 
book can be heartily recommended Its 
careful reading cannot be other than stimu- 
lating to the young roentgenologist and to 
the general practitioner 

Practical Radiation Therapy By Iha I 
Kaplan, B S , M D , Director, Division 
of Cancer, Department of Hospitals, New 
York City , Attending Radiation Ther- 
apist, Bellevue Hospital , Lecturer in 
Radiation Therapy, New York Uni- 
versity and Bellevue Hospital Medical 
College, Director, New York City Cancer 
Institute with a chapter on Applied X- 
Ray Phystcs by Carl B Bracstrup, 
B Sc , PE, Radiation Physicist, Division 
of Cancer, Department of Hospitals, New 
York City, Physicist to Mt Sinai Hos- 
pital, New York City 354 pages, 2 27 
illustrations W B Saunders Company, 
Philadelphia and London, 1931 Price in 
cloth, $600 

Chapters on the history, definition and 
action, and production of x-rays and radium 
form the introductory material of this book 
The last mentioned chapter contains numer- 
ous interesting photographs, which are not, 
however, apropos to the mam thesis of the 
book Applied x-ray physics then furnishes 
the necessary background for the discussion 


of dosage The remainder of the book is a 
description of radiation therapy as practiced 
at Bellevue Hospital This portion is ex- 
cellently illustrated and the pictures are 
largely left to tell their own story as to 
the various devices to be employed The 
reader must constantly bear in mmd that 
this book is not a guide as to what method 
of treatment is to be used in a particular 
disease condition, but how radiation therapy 
is to be employed provided it is the method 
of choice There are many diseases listed, 
each with its radiotherapeutic procedure, 
which most physicians would elect to treat 
by other methods Such are salpingitis, 
gingivitis, glandular hypertrophy of the thy- 
roid, pertussis, asthma, vernal catarrh and 
nasal polypi One is prone to wonder what 
pathologic entity was intended when refer- 
ence is made to a benign fatty tumor of the 
thyroid (p 220) This book is welf printed , 
the illustrations are effective It is sure to 
be useful to all who are interested m the 
technical application of radiation therapy 

Microbiology and Elementary Pathology for 
the Use of Nurses By Charles G Sin- 
clair, B S, MD, Major, Medical Corps, 
U S Army, Instructor m Bacteriology, 
Army Medical School, Instructor m Mi- 
crobiology and Pathology, Army School 
of Nursing, Washington, D C 362 
pages, 102 illustrations, some in colors 
F A Davis Company, Philadelphia, 193 r 
Price, $250, net 

The author’s experience in instructing 
student nurses has aided him in selecting for 
this textbook the essential material and m 
presenting it in an unusually clear, simple 
and concise manner Microbiology occupies 
206 pages, Laboratory Exercises m Micro- 
biology, 20 pages, and Elementary Pathol- 
ogy* 10 3 pages The last section is perhaps 
not quite as successful as the others, as it 
is also the most difficult to present simply to 
nurses In each division much skill is 
shown in the gradual building up of the 
necessary technical vocabulary, and the pres- 
entation is aided by the many Well chosen 
illustrations This should prove to be a 
very useful and satisfactory book for the 
field for which it is intended 
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ABSTRACT OF MINUTES 
OF THE MEETING 
OF THE 

BOARD OF REGENTS, 
Philadelphia, Pa., 

June 9, 1931. 

The Board of Regents of the American 
College of Physicians met at the College 
Headquarters in Philadelphia, June 9, 1931, 
with the following present President S. 
Marx White, Drs David P Barr, Walter 
L Bierring, Charles G Jennings, Clement 
R Jones, James S McLester, James H. 
Means, James Alex Miller, Sydney R 
Miller, John H Musser, O H Perry Pep- 
per, George Morris Piersol, Maurice C Pin- 
coffs, Francis M Pottenger, and Mr E R 
Loveland, Executive Secretary. 

President S Marx White spoke briefly 
about College affairs, referring especially to 
the death of Dr Aldred Scott Warthm, and 
the necessity of action by the Board of Re- 
gents in providing for the future continuation 
of the journal, Annals or Internal Medi- 
cine 

The Executive Secretary reported the 
deaths of nine members since the preceding 
Regents’ meeting, presented special cases re- 
quiring action by the Board m respect to 
fees and dues, and reported m detail the 
gifts of books and publications presented to 
the College Library by members, etc A 
resolution was adopted providing that Dr. 
Donald J Frick, of Los Angeles, and Dr. 
John E Hca tlcj, of Oklahoma Cits, should 
he reinstated as Fellows of the College 

Upon the report of the death of Dr 
Kcvnold Webb Wilcox on June 6 , 1031, the 
following resolution was adopted 

Rrsor vc d. tint the Scerctarj -Genera! 
should he instructed to draw up a proper 
re* ohu nn concerns is* Dr Rejnold Webb 
Wilin'-, tn rit'n. mtifi 1 of b 1 ' t!t» fir.. 

• ,,t »|.f Arii rievs Odbve of Phs* 


Upon report of the death of Dr Aldred 
Scott Warthm on May 23, 1931, m recogni- 
tion of his eminent contributions to the Col- 
lege through the Editorship of the Journal, 
the following resolution was adopted 
Resolved, that a Committee be appointed 
to draw up a suitable resolution concerning 
Dr. Aldred Scott Warthm for publication in 
the Annals or Internal Medicine. 

Dr George Morris Piersol, Chairman of 
the Committee on Credentials, presented the 
report of his Committee, recommending the 
election of the following named candidates, 
who, upon resolution regularly adopted, w r ere 
elected Fellows of the College. 

(The following list is ariangcd gcogiaplnc- 
alty with respect to the candidates elected 
Under each candidate’s name arc listed 
(i) name of proposer, (2) name of sec- 
onder, and (3) name of endorser) 

CALIFORNIA 

San Francisco 

Stacy Raymond Mctticr 

1 William J. Kerr 

2 Ernest H Falconer 

3 Hans Lisscr 

COLORADO 

Denver 

Matthew A Spangclbergcr 

1 P. J Pothuisjc 

2 T R Love 

3 J N. Hall 

DISTRICT OF COLUMBIA 
Washington 

Frederick Ceres (M C , U.S N ) 

1 Jod J White 

2 F. F. Murdoch 

3 William Giro Morgan 

and 

Chch-s n. Rigs’- 
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FLORIDA 

Jacksonville 

Clayton Elbert Royce 

1 William W Kirk 

2 R H McGinnis 

3 T Z Cason 
Lake City 

Harold Foor Machlan 
i. Louis Hamman 

2 Sydney R Miller 

3 T Z Cason 

GEORGIA 

Atlanta 

Millard Evermgliam Winchester 

1 Joe P Bovvdom 

2 T F Abercrombie 

3 Allen H Bunce 

and 

Russell H Oppenheimer 

Macon 

Fred Leland Webb 

1 M A Clark 

2 Allen H Bunce 

3 Russell H Oppenheimer 

Mtllen 

Guy George Lunsford 

1 Joe P Bowdoin 

2 T F Abercrombie 

3 Allen H Bunce 

and 

Russell H Oppenheimer 

Savannah 

J Reid Broderick 

1 Lee Howard 

2 Ralston Lattimore 

3 Russell H Oppenheimer 

ILLINOIS 

Rockford 

Robinson Bosworth 

1 Clarence H Boswell 

2 Anna Weld 

3 James G Carr 

IOWA 

Council Bluffs 

Aldis Adelbert Johnson 

1 John H Peck 

2 A C Page 

3 Tom B Throckmorton 

and 

Walter L Biernng 


Des Monies 

John Thomas Strawn 

1 A C Page 

2 John H Peck 

3 Tom B Throckmorton 

and ' — ^ 

Walter L Bierring 
Independence 

Judd Campbell Shellito 

1 Elmer G Senty 

2 John I Marker 

3 Walter L Bierring 
Mason City 

Lee Roy Woodward 

1 Daniel J Glomset 

2 John H Peck 

3 Tom B Throckmorton 

and 

Walter L Biernng 
KENTUCKY 

Louisville 

Hugh Rodman Leavell 

1 C W Dowden 

and 

William E Gardner 

2 Charles G Lucas 

and 

J Rowan Morrison 

3 Ernest B Bradley 

MARYLAND 

Baltimore 

Ernest Howard Gaither 

1 Thomas R Brown 

2 Sydney R Miller 

3 Henry M Thomas, Jr 

MASSACHUSETTS 

Boston 

James Morison Faulkner 

1 George R Minot 

2 Soma Weiss 

3 Roger I Lee 
Harry Winfred Goodall 

1 Maurice Fremont-Smitk 

2 William B Breed 

3 James H Means 

and 

Roger I Lee 
Francis Cooley Hall 

1 William B Breed 

2 Maurice Fremont-Smith 

3 Roger I Lee 
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Howard Burnham Sprague 
i Paul D White 

2. William B Breed 
3 J H Means 

and 

Roger I Lee 

Brookline 

Walter Bauer 

1 Dwight L Siscoe 

2 Chester M. Jones 

3 J H* Means 

and 

Roger I. Lee 

NEW HAMPSHIRE 

Manchester 

Hetnry W N Bennett 
i. Robert B Kerr 

2 Louis O S Wallace 

3 Edward O Otis 

NEW JERSEY 

Asbury Park 

Joseph H. Bryan 

1 Clarence M Trippe 

2 James J McGuire 

3. W. Blair Stewart 
Freehold 

Warren H. Fairbanks 

1 Clarence M Trippe 

2 William G Herrman 

3 W Blair Stewart 
Union City 

Charles Vincent Niemeyer 
x. Abraham E Jaffin 

2 Eugene J Luippold 

3 W. Blair Stewart 

NEW YORK 

Ncxv York 

Walter Palmer Anderton 

1 Frank Bethel Cross 

2 W W Herrick 

3 James Alex Miller 

and 

Luther F Warren 
Ro?>ert ChoNat 

r Luvn M Willard 
2 Bo* ert A Coot e 
" jn*rrs A Vx M Ut 
: rd 

Lvlrr F. Warr- 


Isidore William Held 

1 Harlow Brooks 

2 I Seth Hirsch 

3 Luther F Warren 
Samuel Waldron Lambert 

1. Warren Coleman 

2 Harlow Brooks 

3 Luther F Warren 
Josephine Bicknell Neal 

1 Luvia M Willard 

2 Harlow Brooks 

3 James Alex Miller 

and 

Luther F Warren 
Willard Cole Rappleye 

1 Luther F Warren 

2 James Alex Miller 
3. Walter L Bierring 

* 

Poughkeepsie 

Scott Lord Smith 

1 W. W. Herrick 

2 Frank J. Sladen 

3 Harlow Brooks 

Richmond Hill 

Frank J. Weigand 

1 Ernest E Keet 

2 Luvia M Willard 

3 James Alex Miller 

and 

Harlow Brooks 
NORTH CAROLINA 

Raleigh 

Hubert Benbury Haywood 

1 William de B MacNidt 

2 William B. Dewar 

3 C H. Cocke 

Winston-Salem 

Wingate Memory Johnson 

1 Thurman D Kitchin 

2 L B. McBraycr 

3 C H Cocke 

01 no 

Cincinnati 

Mark Atkins Brown 
i Roger S Morris 

2. William I. Frejhof 
3 Jarn<*< 5 L MlLc tir 

and 

\ It Bro*' n- 
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PENNSYLVANIA 

Philadelphia 

Janies Craig Small 

1 Frank Walton Burge 

2 Robert G Torrey 

3 E J G Beardsley 
Pittsburgh 

George Jacob Kastlin 

1 Ellis M Frost 

2 C Howard Marcy 

3 E Bosworth McCready 

WEST VIRGINIA 
Morgantown 

George Ralph Maxwell 

1 Edward J Van Liere 

2 Martin L Bonar 

3 John N Simpson 

WISCONSIN 

Milwaukee 

Roy Wilmot Benton 

i Theodore L Squier 
2. John Huston 
3 Rock Sleyster 

CANADA 

Ontario 

Toronto 

George Chambers Anglin 

1 W. E Ogden 

2 A H Caulfeild 

3 Jabez H Elliott 

Quebec 

Montreal 

Cohn George Sutherland 

1 C F Martin 

2 R H M Hardisty 

3 S Sclater Lewis 
Henry Pulteney Wright 

i C F Martin 
2. Arthur T Henderson 
3 D Sclater Lewis 

Dr Clement R Jones, Treasurer, pre- 
sented a trust agreement between the Amer- 
ican College of Physicians and the Bank 
of Pittsburgh National Association, provid- 
ing a means of the bank acting as trustee 
of the securities of the American College of 
Physicians, in accordance with a resolution 
adopted during the Baltimore Clinical Ses- 


sion m March The College has set aside 
$50,000 as the nucleus for an Endowment 
Fund, to which shall be added direct sub- 
scriptions for Life Membership, gifts of 
funds, and bequests m connection with 
estates The principal shall be kept intact, 
and invested in bonds approved by the Board 
of Regents By resolution, the Secretary- 
General, Dr George Morris Piersol, and the 
Treasurer, Dr Clement R Jones, were in- 
structed to complete the trust agreement with 
the Bank of Pittsburg National Association, 
in accordance with directions and recommen- 
dations made by the Board of Regents 
New regulations for the John Phillips 
Memorial Prize, as printed below, were re- 
viewed, and the following Committee ap- 
pointed and instructed to proceed m accord- 
ance therewith 

James H Means, Chairman, Boston, Mass 
David P Barr, St Louis, Mo 
James S McLester, Birmingham, Ala 
Jonathan C Meakms, Montreal, Que 
John H Musser, New Orleans, La 

Revised Regulations 

JOHN PHILLIPS MEMORIAL PRIZE - 

I (a) Interpretation of Internal Medi- 
cine — This term should include 
not only Clinical Science, but, 
in addition, all those subjects 
w'hich have a direct bearing 
upon the advancement of 
Clinical Science, 

(b) The work upon -which this is 
based must have been done in 
whole or in part in the United 
States or Canada 

II Not less than two or more than 

three members of the Commit- 
tee should be reappointed each 
year, 

III (a) The Committee shall appoint Fel- 
lows of the College who shall 
each maintain a close contact 
with a particular field of the 
realm of Medical Science and 
shall report to the Committee 
any specially meritorious work 
which has been accomplished in 
this field, 
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(b) If considered necessary or desir- 

able the Committee may ap- 
point a small Board of Ref- 
erees to visit (at the expense 
of the College) a particular in- 
vestigator whose work appears 
to be of sufficient merit, in 
order that a first-hand opinion 
may be obtained by competent 
observers 

(c) The Committee, after due con- 

sideration of the reports sub- 
mitted by the above appointed 
Fellows and Referees, may se- 
lect a recipient or recipients 
for the Prize and should in- 
form the President of their 
choice at least two months be- 
fore the date of the Annual 
Meeting 

(d) The College reserves the right to 

make no award of the Prize if 
a sufficiently meritorious piece 
of work has not been recom- 
mended 

The recipient of the Prize will be 
expected to file with the Col- 
lege a written account of his 
work and to present his re- 
sults as a paper before the 
next Annual Meeting after 
which he will be officially pre- 
sented with the Prize by the 
President 

(a) The announcement of the Prize- 

Winner will be made not later 
than two months before the 
Annual Meeting of the Col- 
lege 

(b) The Executive Secretary shall 

inform the recipient of the 
Prize that the College would 
be pleaded to defray lus trans- 
portation expenses when he at- 
tends the Annual Meeting to 
receive the Prize 


Pres'dent White reported upon arrange- 
trrnt' hesnr made for the General Program 
of the $m Francisco Clinical Session to be 
h'd ! Ap’-d 4 ? 10*2 As Preside 1 ’’? of the 
Odtc-’t. Dr \Vh ?e t** r e<j wr^tVe to- the 
r r r"'r*»'i,M of t! i •nvnratr of the Genera! 


Scientific Sessions Dr White reported that 
he had asked Dr William J Kerr, of San 
Francisco, Dr Noble Wiley Jones, of Port- 
land, and Dr F. M Pottenger, of Monrovia, 
in conjunction with other men, to act as an 
Advisory Committee and give names of the 
men from the far West whose work is desir- 
able for presentation As a result, a large 
amount of excellent material has been of- 
fered and will be used to make up a con- 
siderable proportion, less than half, of the 
program for the General Sessions in San 
Francisco next April Dr White reported 
that he has planned, as a feature of the 
General Program, a scientific presentation of 
the sympathetic nervous system The Board 
of Regents authorized him to invite some 
outstanding foreign guest on this subject, the 
name of Dr. Dale, of London, being promi- 
nently mentioned. 

Dr F. M. Pottenger reported that all 
local arrangements have been made for the 
San Francisco meeting, by Dr. Kerr and his 
several Committees, and that Dr. Kerr, as 
General Chairman, expects to have the com- 
plete program of clinics ready to submit in 
late August or early September. Dr Pot- 
tenger also referred to a program of enter- 
tainment which the members of the College 
m Southern California, especially around 
Los Angeles, are arranging after the San 
Francisco Session 

Mr E R Loveland, Executive Secretary, 
reported that he had made a trip to San 
Francisco and Los Angeles, in accordance 
with directions of the Regents, and that he, 
w'lth the assistance of Doctors Pottenger and 
Kerr, had completed business arrangements 
for the 1932 Clinical Session The Palace 
Hotel has been selected not only for hotel 
headquarters, but for general headquarters 
for registration, general scientific sessions, 
exhibits, etc Railroad fares on the Certifi- 
cate Plan of reduced rates will apply to all 
physicians and members of their families at- 
tending the Session. A special train will be 
operated from the East through to San Fran- 
cisco, leaving there immediately after the 
Session tnl'mr members through the Yo* 
s<mste Valiev to Jxjs Angeles and thence b> 
wav of the G-nrd Canyon bar! Ea->t It is 
anticipated that the redeerd far^s will entitle 
to op* 10*1 it return routes 
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The Executn e Secretary reported that the 
1931-1932 Directory of the College will be 
ready for distribution about September x 
President White paid tribute to the late 
Dr Warthm by saying m part, “Dr 
Warthin’s service to the College has been 
such an outstanding one, his Editorship of 
the Annals has been so acceptable and the 
Annals has been taking such a prominent 
place in Medical literature that his death 
leaves a serious loss ” 

A special Committee consisting of Dr S 
Marx White, Dr George Morris Piersol 
and Dr David P Barr was appointed with 
instructions to function immediately with re- 
spect to carrying on the Annals, to survey 
the situation with respect to a new Editor 
and an Editorial Board, to make recom- 
mendations concerning the manner in which 
the Journal should be managed, and to bring 
back recommendations to the next meeting 
of the Board of Regents 
Upon motion by Dr Maurice C Pincoffs, 
seconded by Dr David P Barr, and regu- 
larly carried, it was 

REsoi,vEd, the President shall appoint a 
Committee on Public Relations to which 
shall be referred all matters affecting the 
College or the medical profession in its rela- 
tion to the public This Committee shall 
report its recommendations to the Board of 
Regents for approval or action The Com- 
mittee shall consist of four members with 
the President a member ex officio , the terms 
of office shall be so arranged that one new 
member shall be appointed each year, with 
a maximum term of four years 
President White appointed the following 
Committee on Public Relations 
Charles G Jennings, Chairman 4 years 
Walter L Bierring 3 years 

James Alex Miller 2 years 

W Blair Stewart 1 year 

S Marx White (President, ex officio) 
Adjournment 


Doctor Alfred Stengel 
Dr Alfred Stengel (Master), Philadel- 
phia, was appointed Vice President of the 
University of Pennsylvania, in charge of 
medical affairs, at the annual Commencement 
of that institution on June 17 Through Dr 


Stengel’s appointment, the University of 
Pennsylvania plans a coordination of all the 
existmg schools and departments included m 
the medical, dental, hygiene, veterinary and 
physical educational work This will em- 
brace the University of Pennsylvania School 
of Medicine, the Graduate School of Medi- 
cine, the Phipps Institute, the Wistar In- 
stitute, the University Hospital, Graduate 
Hospital, the Orthopedic Hospital and the 
Institute of Mental Health of the Pennsyl- 
vania Hospital 

Dr Stengel is a graduate of the Univer- 
sity of Pennsylvania School of Medicine, and 
has been connected with the medical faculty 
since 1893 He is at present Professor of 
Medicine, both in the School of Medicine 
and in the Graduate School of Medicine; he 
is a term trustee of the University of Penn- 
sylvania, a member of the Trustees’ Execu- 
tive Board, a member of the Trustees’ Board 
of Medical Affairs, and a member of the 
Managing Committee of the University of 
Pennsylvania Fund On the occasion of the 
165th anniversary of the founding of the 
School of Medicine last year, Dr Stengel 
was awarded the honorary degree of Doctor 
of Daws He also holds the degree of Doc- 
tor of Laws from Lafayette College and the 
degree of Doctor of Science from the Uni- 
versity of Pittsburgh 

Dr Stengel was President of the Ameri- 
cal College of Physicians for two successive 
years, 1925-1926 and 1926-1927 He has 
rendered distinguished service to the College 
for many years, and was made a Master 
during the Boston Clinical Session m 1929 


Announcement is made of the prospective 
organization of an Association among those 
seeking post-graduate courses in Medicine 
given m English m Berlin With this As- 
sociation the present Dozentenverem of the 
University of Berlin will cooperate The 
general plan contemplates an organization 
similar to the well-known American Medical 
Association of Vienna Inquiries and appli- 
cations may be addressed to the organizing 
secretary, Miss Anny Engel, whose present 
address is Vienna I, Bosendorferstrasse 6, 
Austria 
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College Library or Publications by 
Members 

Members of the College are urged to con- 
tribute copies of books of which they are 
authors or co-authors to the College Li- 
brary The following Fellows recently con- 
tributed the books named 

Dr James S McLester (Fellow), Bir- 
mingham, Ala 

“Nutrition and Diet in Health and Dis- 
ease” 

Dr. Bernard L Wyatt (Fellow), Tucson, 
Anz 

“Chronic Arthritis and Rheumatoid Af- 
fections” 

Dr Edwin Henes, Jr (Fellow), Milwau- 
kee, Wise 

“Minneapolis Proceedings of the Inter- 
state Postgraduate Medical Associa- 
tion of North America” 

In addition to the above gifts, acknowl- 
edgment is made of the receipt bf a con- 
siderable number of reprints, from the fol- 
lowing members . 

Dr Jacob M Cahan (Fellow), Philadel- 
phia, Pa — 8 reprints. 

Dr Gustave P Grabfield (Fellow), Bos- 
ton, Mass — 20 reprints, 

Dr. A Morris Ginsberg (Fellow), Kansas 
City, Mo — i reprint, 

Dr Earle E Mack (Associate), Syracuse, 
N Y — I reprint ; 

Dr. Philip B. Matz (Fellow), Washing- 
ton, D C — 2 reprints. 

Dr. Carl V. Vischer (Fellow), Philadel- 
phia, Pa — I reprint; 

Dr Joseph R Damall (Fellow), River- 
dale, Md — i reprint; 

Dr. George R. Minot (Fellow), Boston, 
Mass — 13 reprints, 

Dr. Aaron E Parsonnct (Fellow), New- 
ark, N J , with Dr. Albert S. Hyman (Fel- 
low), New York, N. Y — 4 reprints; 

Dr. William D Reid (Fellow), Boston, 
Mass — 2 reprints; 

Dr John M, Swann (Fellow), Rochester, 
N. Y — 19 reprints; 

IV. C F Tenney (rdlo.v), New York, 
N. Y — j rep . 


Dr Robert A C Wollenberg (Fellow), 
Detroit, Mich — 1 reprint, 

Dr. Bernard L Wyatt (Fellow), Tucson, 
Anz — 5 reprints 


At the 64th annual meeting of the West 
Virginia State Medical Association, held at 
Clarksburg, May 19-21, contributions were 
made to the program by the following mem- 
bers of the College 

Dr Sydney R. Miller (Fellow), Balti- 
more, Md — “Arthritis”, 

Dr W. H Mayer (Fellow), Pittsburgh, 
Pa. — “The Nervous Patient and the 
General Practitioner”; 

Dr. John N Simpson (Fellow), Morgan- 
' town, W Va— “What the Medical De- 
partment of West Virginia University 
Has Accomplished Since its Inception , 

Dr. Howard T Phillips (Fellow), Wheel- 
ing, W. Va— “Ringworm Infection of 
the Hands, Feet and Groins”; 

Dr Albert H. Hoge (Fellow), Bluefield, 
W. Va— “Hypothyroidism as a Cause ot 
Chronic Infection” , 

Dr Ray C. Blankinship (Fellow), Madi- 
son, Wis— “Medical Aspects of Jaun- 
dice”, 

Dr. G H Barksdale (Associate), Charles- 
ton, W Va— “Oration on Medicine" 


Dr. James B Herrick (Fellow), Chicago, 
delivered the Abner Welborn Calhoun Lee 
ture on “Common Errors in the Treatment 
of Heart Disease” at the eighty-second an- 
nual session of the Medical Association 0 
Georgia, held at Atlanta, May iz-15. 

Dr. William Gerry Morgan (Fellow). 
Washington, D. C , President of the Amer- 
ican Medical Association, also delivered an 
address 


Col Charles R. Reynolds (Fellow), Car- 
lisle Barracks, Pa , delivered the chief ad- 
dress on field training for medical officers 
at the annual conference of the medical 
subchapter of the Cook County (III ) Chap- 
ter of the Rcscr\c Officers Association, U. S. 
Arm}, at Chicago, on May if? 

Dr. Benjamin Oo’dberg (Fellow), Ch f - 
eruro, hi- rcvrt’ed a<s Medical Directo'' of 
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the Chicago Municipal Tuberculosis Sani- 
tarium 


Dr Thomas Addis (Fellow), Professor 
of Medicine, Stanford University Medical 
School, San Francisco, delivered the fourth 
course of lectures under the William Syd- 
ney Thayer and Susan Read Thayer Lec- 
tureship in Clinical Medicine in the School 
of Hygiene and Public Health of the Johns 
Hopkins University School of Medicine, 
Baltimore, May u and 12 The title of his 
first lecture was “The Natural History of 
Glomerular Nephritis,” and the second lec- 
ture, “Questions in Connection with the 
Prognosis, Treatment and Etiology of 
Glomerular Nephritis” 


Dr James B Bullitt (Fellow), Chapel 
Hill, N C, delivered the annual oration on 
“State Medicine” before the sixty-fourth an- 
nual meeting of the Mississippi State Medi- 
cal Association, held at Jackson, May 12-14 


Dr Edward O Otis (Fellow), Exeter, 
N H, was the recipient of a gold medal 
for fifty years of membership in the New 
Hampshire State Medical Association at its 
annual meeting in Manchester, May 19-20 
Dr Otis has long been an enthusiastic, in- 
fluential and active worker in New England 
medical organizations, as well as in many 
national societies 

Dr William Gerry Morgan (Fellow), 
Washington, D C, delivered two addresses 
during the New Hampshire Medical So- 
ciety’s annual meeting 

Dr Paul D White (Fellow), Boston, and 
Dr George Blumer (Fellow), New Haven, 
were also guest speakers, their titles being 
“Significance and Treatment of Cardiac 
Symptoms and Signs” and “Coronary Oc- 
clusion and Angina Pectoris,” respectively 


The following Fellows contributed articles 
indicated m the June Issue of the American 
Journal of the Medical Sciences 
Dr James H Means (Fellow), Boston, 
Mass (with Lerman) — “Iodine in Ex- 
ophthalmic Goiter A Comparison of the 


Effect of Ethyl Iodide and Potassium 
Iodide with that of Lugol’s Solution” , 
Dr Louis P Hamburger (Fellow), Balti- 
more, Md — “Head Murmurs” 


Dr I S Trostler (Fellow), Chicago, re- 
cently addressed the LaPorte County (Ind ) 
Medical Society 

Dr Trostler also presented a paper on 
“Roentgenotherapy m Benign Diseases” be- 
fore the Illinois State Medical Society at 
East St Louis, 111 , on May 6, a paper en- 
titled “A Few Interesting X-Ray Findings 
with Clinical Summaries” before the North 
Side Branch of the Chicago Medical So- 
ciety, May 14, and a paper on “Reports on 
Roentgen Findings” before the Section on 
Radiology of the American Medical Asso- 
ciation at Philadelphia on June 11 


Dr Maximilian J Hubeny (Fellow), 
Chicago, recently officiated as Toastmaster 
at the banquet of the Wisconsin State Med- 
ical Society, Section on Radiology, at Mil- 
waukee 


The Radiological Society of North Amer- 
ica will hold its 17th annual meeting at the 
New Jefferson Hotel, St Louis, Mo, No- 
vember 30 to December 5, 1931 


Dr Edwin C Ernst (Fellow), St Louis, 
acted as Secretary of the American Delega- 
tion to the Third International Congress on 
Radiology, which was held m Pans during 
July 


Dr Benjamin H Orndoff (Fellow), Chi- 
cago, presented a paper on “The Treatment 
of Breast Carcinoma” before the Section on 
Radiology of the Illinois State Medical So- 
ciety’s meeting on May 7 


Dr Harold Swanberg (Fellow), Quincy, 
111 , is Secretary of the Secretaries' Confer- 
ence of the Illinois State Medical Society 


Dr Louise Tayler-Jones (Fellow), Wash- 
ington, D C , is Vice President of the Med- 
ical Women’s International Association, 
which represents twenty-two countries Dr 
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Tayler- Jones will attend the next meeting 
of this organization in Vienna during Sep- 
tember 

Dr Elizabeth Bass (Fellow), New Or- 
leans, La, Dr Martha Tracy (Fellow), 
Philadelphia, and Dr. Louise Tayler-Jones 
(Fellow), Washington, D C, each contrib- 
uted articles to the March issue of the Medi- 
cal Review of Reviews 


Dr Arthur Bloomfield (Fellow) and Dr 
Walter W Boardman (Fellow), both of 
San Francisco, Calif, presented a very in- 
teresting clinic on gastro-intestinal diseases 
before the California Medical Association’s 
meeting m May 


Dr. Clyde Brooks (Fellow) has resigned 
as Professor of Physiology and Chairman of 
Research at the University of Alabama to 
accept an appointment as Head of Physi- 
ology and Pharmacology of the new medical 
center which is being developed on the 
campus of Chanty Hospital, New' Orleans, 
under the auspices of the Louisiana State 
University 

The new medical school, at the beginning, 
will ha\e a first year and a third year class 
of medical students opening this autumn 
Di. Aristides Agranionte, of Ha\ ana, has 
accepted the appointment as Head of the 
Department of Tropical Diseases 


Dr Grafton Tyler Brown (Fellow) and 
Dr Oscar B Hunter (Fellow), Washing- 
ton, D C , were contributors to the AUcrgv 
Exhibit at the Philadelphia meeting of the 
Nmcrican Medical \ssociation Their con- 
tribution consisted of an exhibit of fungi 
( molds and yen*! 4 ') m relation to allergic 
conditions 

Dr I’rov n presented a paper on ' Maxi- 
mum Do- icc in Pollen Thcrapv” at the 
Nmth Annuil \futmg ot the A c *oci itio.t 
for t ! n £*ud\ *»» Mkrgj in Pin! uklphia on 
j*t* <i 
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of graduate instruction given by the Medical 
School of the Univ ersity of Michigan at 
Ann Arbor, lecturing the entire day of May 
20 


Dr Harold S Davidson (Fellow), At- 
lantic City, N J , made the address ot 
welcome to the American Therapeutic So- 
ciety’s meeting m Atlantic City. June 5-6 
Dr Clement R Jones (Fellow), Pitts- 
burgh, Pa, is President, Dr Grafton Tyler 
Brown (Fellow), Washington, is Sccretan, 
and Dr Truman G Schnabel (Fellow), 
Philadelphia, is Treasurer 


Dr Joseph C Doane (Fellow), Associate 
Professoi of Medicine, Temple University 
of Philadelphia, and Associate Professor of 
Medicine, Graduate School of Medicine, 
University of Pennsylvania, recently spoke 
before a joint meeting of the Fifth Coun- 
cillor District of the State Medical Societv 
of New Jersey 4 and the Atlantic County 
Medical Society 4 at Atlantic City 4 , N J , on 
the subcct “What the Public Thinks of the 
Present Day Practice of Medicine” , Dr 
Doane addressed the Philadelphia College 
of Physicians recently on “Some Observa- 
tions on the Study of the Results of One 
Hundred and Scv enty -fiv e Post Mortem 
Examinations” , and again the Atlantic 
County Medical Society, May 8, on "Dis- 
eases of the F.ndartcries ” 


Dr Benjamin Hobson Fiayser (Fillowf 
has recently been transferred from the U b 
Veterans' Hospital at Fort Harrison, Mont 
to the U S Veterans' Hospital at Lexing- 
ton, Kv 

Dr Ilarrv Gaii*- fFtllow ), Denver, Cott , 
addressed tlu Mtdicd Sontty of the Cil 
and County ot Denver, May 18, on * In' 
Etiology and MatncurKtit of Chronic Di 14 ' 
rht'i ' 
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Fellows, not previously mentioned, are in- 
cluded 

Dr Andrew C Ivy (Fellow), Chicago — 
“Facts Concerned in Gall Bladder Evac- 
uation” , 

Dr Nathan S Davis, III (Fellow), Chi- 
cago, Secretary of the Chicago Medical 
Society — “Public Relations of the Coun- 
ty Medical Society” 


Dr William H Kraemer (Fellow), Wil- 
mington, Del, addressed the Faculty Club 
of the University of Delaware, at one of its 
recent monthly meetings, on “Some of the 
Leading Problems in Medical Research of 
the Present Day” 

Dr Kraemer also addressed the Com- 
mission on Cancer of the State of Penn- 
sylvania at the Moses Taylor Hospital on 
the subject, “The Medical Treatment of 
Cancer ” 

Dr Kraemer is Director of the Tumor 
Clinic of the Jefferson Hospital of Philadel- 
phia The Tumor Clinic was founded 
through the creation of the “Elizabeth 
Storck Kraemer Memorial Fund,” through 
the contributions b\ Mr Pierre S de Pont 
of $25,000 for furniture and apparatus, 
$10,000 additional toward fitting up the De- 
partment, and $10,000 annually for five years 
toward the expenses of the practical work 
of the Clinic Mr Lammot du Pont also 
contributed $15,000 toward the support of 
the work of the Clinic “The object of this 
clinic is research for the advancement of 
the knowledge of cancer along lines of sur- 
gery, x-ray, radium and chemical com- 
pounds, such as lead, which study has been 
pursued activeh at Jefferson Hospital dur- 
ing the last two j ears ” 


Dr John I Marker (Fellow), Davenport, 
Iowa, addressed the St Louis Medical So- 
ciety, Duluth, Minn, June n, on “The 
County Contract for Care of the Indigent” 
At the meeting of the National Tuber- 
culosis Association at Syracuse, N Y, dur- 
ing May, Dr P P McCain (Fellow), 
Sanatorium, N C , was re-elected for a two- 
\ear term on the Board of Directors, and 
Dr L B McBraier (Fellow), Southern 
Pines, X C , was re-elected to membership 
on the Committee of Health Education 


The following Fellows of the College are 
members of the Board of Directors of the 
North Carolina Tuberculosis Association 
Dr Paul Rmger, Asheville, 

Dr P P McCain, Sanatorium, 

Dr M L Stevens, Asheville, 

Dr S D Craig, Winston-Salem, 

Dr W B Kinlaw, Rocky Mount, 

Dr William H Smith, Goldsboro, 

Dr L B McBrayer, Southern Pines 


Dr Robert M Moore (Fellow), Indian- 
apolis, recently addressed the Tenth District 
Medical* Society at East Chicago, and the 
Hancock County Medical Society at Fort- 
ville, his subjects being “The Heart m Sur- 
gery” and the “Management of Certain 
Types of Cardiac Cases,” respectively 


Dr Samuel E Munson (Fellow), Spring- 
field, 111 , was recently re-elected Councilor 
of the Fifth District of the Illinois State 
Medical Society for three years Dr Mun- 
son has held this office since 1925 


Dr Oliver T Osborne (Fellow), New 
Haven, Conn, has been nominated to the 
“Hall for Famous Men” of The Heckscher 
Institute for Child Health, New York City 


Dr Curran Pope (Associate), Louisville, 
Kj , delivered a radiophone address on May 
5 over station WLAP, at Louisville, under 
the auspices of the Woman’s Auxilian of 
the Jefferson County Medical Society , his 
subject being “The Conservation of Nervous 
Energy ” 

Dr Pope was a guest of the West Vir- 
ginia State Medical Association at their 
annual meeting in Clarksburg, W Va , Maj 
19-21 Dr Pope discussed a number of 
papers on the program, and also delivered 
an address at the luncheon of the Rotarv 
Club 


At the annual meeting of the Board of 
Trustees of Syracuse University 111 Maj, the 
following promotions were made in the fac- 
ulty of the College of Medicine Edward C 
Reifenstein (Fellow) to Professor of Medi- 
cine, Majnard E Holmes (Fellow) to As- 
sistant Professor of Clinical Medicine 
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Dr Da\id Riesman (Fellow), Philadel- 
phia, was elected President of the American 
Association of the History of Medicine at 
its recent meeting in Atlantic City 


Dr Raymond W Swinnej (Fellow) has 
remov ed from Kansas City, Mo , to Long 
Beach, Calif 


Dr Carl V Vischer (Fellow), Philadel- 
phia is co-author with Dr Thomas J 
Vischer (Associate), Philadelphia, of an 
article m the May Hahnemanman Monthly, 
“The VonPirquet Test, its Value as an Aid 
in the Diagnosis of Tuberculous Infection” 


Dr Conrad Wesselhoeft (Fellow), Bos- 
ton, was appointed Associate in Communi- 
cable Diseases, Department of Pediatrics, 
Harvard Unnersity Medical School, on 
June 3 


“Forty Years as a Clinical Pathologist” 
was the title of a paper that appeared in 
the Mas, 1931, Issue of the Journal of 
Laboratory and Clinical Medicine under the 
authorship of Dr Aldred Scott Warthm 
(Master), Ann Arbor, Mich, now deceased 
Dr Carl H Greene (Fellow) and Dr 
Albert M Snell (Fellow) (with Walters), 
Rochester, Minn , contributed an article to 
the same journal entitled “Functional Tests 
m the Surgical Diagnosis and Treatment of 
Diseases of the Liter and Bile Ducts” 

Dr Ilenn J John (Fellow), Cleveland, 
also contributed an article on “Surgcrj 111 
the Presence of Diabetes ” 


In the June issue of Radiology, the fol- 
lowing Fellows contributed articles 

Dr Thomas A Groo\er, Washington, 
1 ) C — •* Radiologs as a Career" , 

Dr, L J Carter, Brandon, Man , Canada 
— ' Tin X-Rav Treatment of Fs<enml 
Ik, inturn . 

Dr. 1 . S TrosMtr, Chicago, 111 — 'An 
( H*s<n»rt Rom C.is 
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appeared the names of the following Fel- 
lows 

Dr W W Duke, Kansas City, Mo 
Dr William Engelbach, New York, N. Y 
Dr L G Rowntree, Rochester, Minn 


Dr B B Vincent Lyon (Fellow), Phila- 
delphia, addressed the Medical Society of 
New Jersey at Asbury Park, June 3 to 5, 
on "Value of Duodenal Tube Drainage of 
the Biliary System and Treatment of Vari- 
ous Diseases and Disorders of the Liver” 


Dr Elias H Bartley (Fellow), Brookhn, 
recently retired as President of the Medical 
Board of the Kingston Avenue Hospital for 
Contagious Diseases Dr Bartley was a 
member of the Board for thirty years, and 
President for fifteen years 


Dr Otis S Warr (Fellow), Memphis, 
addressed the West Tennessee Medical and 
Surgical Association, May 20 to 22, on 
“(Jndulant Fever" 


At the annual meeting of the Medical 
Society of the District of Columbia, May 
6-7, the following Fellows of the College 
took part 

Dr William Gerry Morgan, Washington 
— “Some of the Medicinal Effects of 
Alcohol” , 

Dr Walter Freeman, Washington — “Ma- 
laria Treatment of Ncurosyphihs” , 

Dr Alexander B Moore, Washington — 
"Gastro-mtcslmal Bleeding” , 

Dr J Russell Verbnckc, Jr, Washing- 
ton — “Cardiospasm ” 

Dr Arthur C Christie (bellow), Wash- 
ington, was elcctid President, \!ar> 
O’Mallcj (Fellow), Washington, one of the 
Vice Presidents, and Dr Outrun B. Coni - 
hn (Fellow), Washington, was rc*cUite«! 
‘•weret ir\ 
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cietj, May ii, on “Premature Infants as a 
Present-Day Problem ” 


Dr J A Bargen (Fellow), Rochester, 
Minn, addressed the Pennsylvania Radio- 
logical Society, May 13 to 14, at McKees- 
port on “Clinical and Radiological Aspects 
of Chronic Ulcerative Colitis” 


Dr Marr Bisaillon (Fellow), Portland, 
Ore, used as Ins subject “Differential Diag- 
nosis of Malignancy of the Lung” in an 
address, May 4, before the King County 
(Washington) Medical Society 


Dr Charles James Bloom (Fellow) ad- 
dressed the St Tammany Parish Medical 
Society, June 12, 1931, on “Intestinal Dis- 
turbances m Infants and Children” 


Dr Louis F Bishop (Fellow) and Dr 
Louis F Bishop, Jr (Fellow) addressed 
the American Therapeutic Society at At- 
lantic City, June 5, 1931, on “A Study of 
Cardiovascular Syphilis in Private Prac- 
tice ” 


Dr G L Pinney (Fellow), Hastings, 
Nebraska, has been elected Delegate to the 
State Medical Meeting for the third suc- 
cessive year At that meeting. May 14, he 
read a paper on "Cardiac Hypertrophy” 


Dr Leon T LeWald (Fellow), Professor 
of Roentgenology, New York University 
and Bellevue Hospital Medical College, read 
a paper entitled “Gastric Lues, Roentgen 
Diagnosis and Differential Diagnosis from 
Gastric Ulcer and Carcinoma” before the 
Connecticut State Medical Society at 
Bridgeport, Conn, on May 20th, 1931 
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DOCTOR FRANCIS XAVIER 
DERCUM 

Dr Francis Xavier Dei cum, world- 
famous neurologist, died suddenly on 
April 23, 1931, a few minutes after 
the closing of the executive session 
of the American Philosophical Society 
As president of the Society he had 
read his report and was about to open 
formally the 204th Annual Meeting 
when the end came Seated in the 
chan of Benjamin Franklin, the 
founder, in the presence of an audi- 
ence made up of distinguished scien- 
tists and surrounnded by trophies of 
America’s scientific progress over the 
last two centimes, an impressive and 
dignified setting completely symbolic 
of his distinguished caieer, he sudden- 
ly collapsed and passed away without 
legaimng consciousness “He died," 
lemaikcd a fellow-scientist, “as a sci- 
entist would wish *’ 

Bom m Philadelphia, August 10, 
1856 a son of Ernest Albert and 
Susanna Krhait Dcrcum, Dr Dei cum 
attended the public school** of his na- 
me c it v and was graduated f 10111 the 
Central High School m 1S73 M an 
early age Dr Dcrutm resolved to 
-tudv medicine and m 1877 was 
gtadiutid nom the Medical Dc- 
pu uncut of the l nneruty of Penn- 
sylvania and m tint \cai aFo won a 
Pit D fiotn the miik’ mstm.fion 

Whtl* a student m the mcdual s< bool. 
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cine He at once became a member 
of the Academy* of Natural Sciences, 
Philadelphia, to which he made origi- 
nal contributions from tune to time 
In 1878 his ability as an anatomist 
w r as recognized by his appointment as 
an assistant demonstrator in the his- 
tologic laboratories under Dr Richard- 
son. and veiy soon theieafter he was 
appointed demonstrate! in the laboia- 
toiy of physiology* tindei Piofessor 
Hamson Allen. Heic he demon- 
strated practical histology, fungi, al- 
gae, piotozoa, and bacteua. “thus ob- 
taining a solid foundation in what wa* 
then the new science of bacteriology ” 

In 18S3. at the icejuest of his fiieud 
and foimci teachei, Dr Noiatio C. 
Wood, he dn ected Ins scientific studies 
to nervous diseases Almost simul- 
taneously he was appointed Chief of 
the Xenons Dispensan and In- 
structs of Xenons Diseases in the 
medical school of the Uimeisity of 
Pennsv Kama While Dr Dcrcum was 
holding this position, Muy budge began 
Ins studies of the movements of hor-i" 
111 the open lot behind tin* Cm venue 
Hospital Mm budge also photo- 
giaphed for D t Dcuimi nun < vlnlnt- 
mg normal and pithological gait- as 
will a- jkjsoin in comuFiotu h* 
01 <!i 1 to g< t picture- ot p«r»oti- tn 
i omni-mu- Dr Du utm would «rdu*« 
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Neivous Diseases until 1892, when he 
was elected to the newly created chair 
of Nervous and Mental Diseases in 
Jefferson Medical College with the 
title of Clinical Professor and with a 
seat in the faculty In 1925 he le- 
signed this position and immediately 
become Professoi Ementus 

Di Dercum was a member of many 
learned societies both at home and 
abioad, holding membership 111 the 
Philadelphia County Medical Society, 
American Medical Association, Asso- 
ciation for Research m Nervous and 
Mental Diseases, Historical Society 
of Pennsylvania, Franklin Institute, 
Zoological Society, Alpha Kappa 
Kappa, Wistar Association, Royal 
Medical Society of Budapest (1909), 
Royal Society of Medicine at London, 
coriesponding membership in the Psy- 
chiatric and Neurological Society of 
Vienna (1911), and honorary mem- 
beiship in The Society of Physicians 
of Vienna (1921) He was elected a 
Fellow of the American College of 
Physicians m 1923 Dr Dercum was 
neurologist to the Philadelphia General 
Hospital from 1887 until a few years 
ago, when he was made consulting 
neurologist He was also consulting 
neurologist to the Jewish Hospital, 
Wernersville Sanatorium and State 
Hospital for Criminal Insane at Far- 
new He was at one tune pathologist 
to the State Hospital for the Insane 
at Norristown, Pennsylvania 

As a result of assiduous literary ac- 
tiuty throughout his long careei, Dr 
Dei cum published upward of 200 pa- 
peis As early as 1S78 his scientific 
papers began to appear m The Ameri- 
can Natuialist and in the Proceedings 
of the Academy of Natural Sciences 


They included ai tides on “The Sen- 
sory Organs, Suggestions With a 
View to Geneialization” and “The 
Moiphology of the Semi-circular 
Canals and the Nerve Terminations 
111 the Lateral Sensoiy Appaiatus of 
Fishes ’’ In 1895 Dr Dercum edited 
a textbook of nei vous diseases by 
Amencan authois His latei writings 
included “Rest, Suggestion and Other 
Therapeutic Measures in Nervous and 
Mental Diseases,” 1904, a “Clinical 
Manual of Mental Diseases” 1914, 
“Hystena and Accident Compensa- 
tion,” 1916, “Biology of the Internal 
Secretions,” 1924, and “The Physiol- 
ogy of the Mmd,” 1925 The last 
named work met with ivoild-wide ap- 
preciation among neurologists and 
biologists and showed the authoi’s 
creative originality 

In 1892 he described the Adiposis 
Doloioso, which bears his name and is 
lef erred to by French writers as 
“Maladie de Dercum ” It may be said 
that though Dr Dercum helped to give 
clinical observation lecogmtion as a 
scientific method, he was not exclu- 
sively a clinician, but w^as much en- 
grossed in scientific im estigations into 
the causes and nature of pathological 
and physiological phenomena With 
his fnend, the late Dr Mills, he w r as 
a pioneer 111 the study of neivous and 
mental diseases 

Di Dercum joined with Charles K 
Mills, Whaiton Sulkier, and others m 
founding the Philadelphia Neurologi- 
cal Society, which he served as piesi- 
dent for a time On December 4, 
1908, Dr Dercum was formal!} noti- 
fied that he had been elected to the 
Societe de Neurologie de Pans, com- 
posed of fifty leading nerve specialists 



94 


College News Notes 


of the world The only other Ameri- 
can who has been elected to that body 
is Dr Charles b Dana of New York. 
During the World War Dr Dercum 
rendered important service as a mem- 
ber of the Medical Advisory Board 
and lecturer to the Army and Navy 
Medical Corps 

Dr Dercum became the president of 
the American Philosophical Society in 
1927, here he found duties commen- 
surate with his talent, and he mani- 
fested an insatiable love for the work. 
About one year ago he organized the 
Amencan Philosophical Society’s sur- 
vey of mankind’s intellectual progress. 
It may be truly said that he infused 
new life into this time-honored institu- 
tion. 

After paying tribute to Dr Der- 
cum’s ancestors, many of whom be- 
came lawyers, judges, scholars, scien- 
tists, and physicians, and two of whom 
were professors in the University of 
Wurzburg (an institution founded m 
1582 and destined to be the place 
\\ here Roentgen discovered the x- 
ray), J. Chalmers Da Costa* says, 
"He should have inherited predisposi- 
tions to generosity, kindliness, faithful- 
ness, hospitality , patience, chanty, 
courage and a lo\e for science, music 
and romance I lichee e that he has 
fulfilled the promises of his ances- 
try " 

* VM-ts'. <tehu.r«d at a nWuvmtal flinner 
i*i h/iti*n- at Dr Dtr»U'tj*s Mitsitirth trrth- 
»’ { , fk-> mlr r M, IOJ > 


Dr Dercum was a man of unassum- 
ing person and demeanor He was a 
popular man because of the natural 
sweetness of his nature and his pro- 
pensity to embrace every oppoi Utility 
for professional, public, and social di- 
version His manner was refined and 
pleasing, and he was uniformly coidial 
to his troups of friends, both in and 
out of the medical profession Indeed, 
the health and well-being of many of 
the latter depended almost as much 
upon his kindly attention as upon his 
superior skill 

Although he constantly showed him- 
self to be a man of profound intellect 
and bieadth of view, we shall not un- 
derstand his character nor his inner 
life unless we conceive him as one to 
whom the solution of abstruse prob- 
lems, particularly in psychiatry and 
morbid physiology of mental and ner- 
vous diseases, was an insatiable desire 

His life had been complicated, for 
a penod of several years prior to Ins 
passing, by physical infirmities, yet lus 
spirit had ever risen abo\e them, its 
fires being fed by God-given fuel, and 
his genius taking up, despite mlui op- 
tions, the golden threads of tasks that 
death alone could terminate 

In 1892 Dr Dercum martial Kh/.t- 
beth De Ilmen Comly, n member of 
an old Philadelphia family Mr.- Der- 
cum and two daughters, Mrs S.tmu* I 
\Y Mifflin and Mi-s Mary Dr Hnent 
Dercum. Minin 

( I'uriHshfd by Inin- M \nd»r*, 
V I), M W 



Chronic Nonvalvular Cardiac Disease or Chronic 
Myocardial Insufficiency and Its Therapeutic 

Management* 

By Hnxitt A Christian, MD, FACP, Boston , Mass 


I N an adult clinic moie patients 
with cardiac disease without valve 
lesions aie seen than those with 
vahe lesions Rheumatic fever is the 
largest cause of valvular disease, and 
this is chiefly a disease of childhood 
and eaily adult life In children’s 
clinics, apart from congenital heart 
disease, other than lheumatic valvu- 
lar disease of the heart is unusual 
The majority of patients with rheu- 
matic heart disease die within a twen- 
ty year period of the inception of their 
heart lesion, and they have had the 
causative rheumatic fever in childhood 
The result is a rapidly falling curve 
of incidence of rheumatic heart dis- 
ease in hospital admissions in the years 
following the age of thirty 
Syphilis almost nevei causes any 
other form of heait disease than the 
aortic insufficiency associated with 
syphilitic aoititis or aneurysm This, 
next to lheumatic fever, is the most 
frequent cause of valvular disease of 
the heart The average time between 
causative infection with the spiro- 
chetes of syphilis and the evidences of 
aortic disease is between fifteen and 

'•'Read at the Baltimore Meeting of the 
American College of Physicians, March 

21 , 1931 


twenty years Syphilitic infection is, 
as very aptly has been said, an inci- 
dent m the bloom of youth Certain- 
ly many syphilitic infections do begin 
before twenty-five After the aortic 
lesion of syphilis has advanced to the 
stage of causing symptoms, life on the 
average is considerably under five 
yeais These factors give us a rapid- 
ly falling curve of incidence of admis- 
sions to hospitals of patients with 
syphilitic aortic insufficiency following 
the forty year period of life 

After the forty year age level, hos- 
pitals have usually an increasing rather 
than a decreasing late of admissions 
for cardiac disease, and these patients 
far more often than otherwise have 
neither the valve lesions of rheumatic 
heart disease noi the aortic lesions of 
syphilis 

As a result of examination, we know 
that, as a rule, these patients show the 
history and findings indicative of a 
failing circulation, symptoms and 
signs all too familiar for me to bur- 
den you with them, the heart with 
rare exceptions is enlarged, as usualh 
can be detected by simple physical ex- 
amination, but which in the obese and 
the emphysematous rnaj require x- 
ray observation for its detection, 
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heart sounds and rhythm may be nor- 
mal or abnormal; murmurs may be 
lacking, or some sort of a systolic 
murmur, ordinarily loudest in the apex 
region, may be heard 

In the rheumatic group and m the 
syphilitic gioup of patients with heart 
disease disturbances of valve func- 
tion play an important part m causing 
cardiac failure In the rheumatic 
group it is notable that, when symp- 
toms of cardiac failure develop, there 
are in most patients well marked signs 
of mitral stenosis with or without 
auricular fibrillation In the syphilitic 
group it is very stnkmg how little 
cardiac enlargement there is with aor- 
titis and aneurysm until the aortic 
valve becomes incompetent, and as a 
rule, only after these developments do 
we have evidences of circulatoiy fail- 
ure It seems reasonable to speak of 
both these groups as forms of chronic 
vahular cardiac disease 

In contrast is the stnkmg absence 
of evidence of valve lesion, when one 
examines the heart in a patient of this 
past- forty group who has had neither 
rheumatism nor syphilis Whether the 
systolic apical murmur is pi eminent 
or not seems to play little part in the 
decree of obsened eudenccs of heart 
failute Why not then, in contract, 
‘•peak of these as chronic non-valvu- 
iar cardiac disease' 

In all thiu of these groups the tb- 
mcian, if he has had opportunity to 
stiuh cart fully the patient prior to 
the last day or two of life, van de- 
st rd)e with vtrv t omadrrnble accuracy 
vvlnt the jHist-morUm t' animation 
will rev t a! In lev. realm- ot tncdteht 
t . ue<* s.i f t v smpristm' rt*,e! twa- h* 
tk» p t:ho*< . p** 'Hi* t *vbi *»d nti'rrl 


stenosis is revealed and other vahe 
lesions, notably aortic ones, appear or 
not, as anticipated in the rheumatic 
group, the chief failure m clinical 
diagnosis concerns the tricuspid valve, 
which may show, though rarely, an tin- 
predicted stenotic lesion The pre- 
dicted aortic lesion with incompetent 
aortic cusps is as expected m the syph- 
ilitic group In the third group, the 
non-valvular group, is revealed, as 
predicted, the caidiac enlargement 
without other valve lesion than the 
enlarged orifice resulting from dilata- 
tion of the ventricles 

The clinician and the pathologist 
are m accord as to the rheumatic and 
syphilitic etiologies If there has been 
clinical doubt, and there often is, as 
to the etiology m the third gioup. the 
pathologist very often fails to cleat the 
doubt Pathological study usvialh 
confirms the ideas derived by the 
clinician fiom his examinations of the 
patient during life; quite rately does 
it add anything of importance to those 
ideas 

In the first and second gioup' 
(lheumatic and syphilitic) it seem' 
reasonably certain that a disease proc- 
ess of known etiology has ltd to 
organic lesion of the heart valves, and 
that the consequent disturb mec in tar 
diac function has played a stgmhiant 
part m the progressing disease v »th 
final death of tin patient 

In the third group it stvms equ.dh 
ccrtam tint there h.*- letn no oreanti 
le>ion <»f the h*art vdve- and fb f 
su»h failure to snn» ti«»n *»n d** p lf£ 
*»f tie i,J\( », a ft v — »>' » mr' *1, » poo 
{> «,» t*nn>la r y to tie dd t of c < 
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third group of patients has not shown 
any etiological factoi m evidence for 
all of the group, nor has it revealed 
any pathological lesion which consis- 
tently will explain the progiessing car- 
diac failuie that has led to the patient’s 
death In the gross the heart muscle 
looks strikingly well nourished, is nor- 
mal in coloi and appears powerful as 
a muscle In some, microscopic exam- 
ination will show various types of de- 
generation of muscle fibres and nuclei, 
but these obviously aie of recent ori- 
gin and could have no great influence 
m determining a cardiac failure which 
has mci eased progressively for months 
or even yeais As a rule the muscle 
fibres are larger than normal At 
times coionary arteries will show con- 
siderable nan owing of the lumen in- 
dicative of a lessened nutritional cir- 
culation, but just as often this is not 
piesent (none or slight m 369 per 
cent, moderate in 283 per cent and 
maiked in 35 1 pei cent of 228 hearts 
studied at autopsy) * In some there 
is a diffuse fibrosis, but this definitely 
is unusual, and incidentally such cases 
differ 111 no wise clinically from those 
without diffuse fibrosis Focal fi- 
brosis of microscopic proportions is 
found more frequently (fibrosis, none 
or slight in 68 6 per cent, moderate in 
22 5 pei cent and marked m 8 9 per 
cent of 228 hearts studied at autopsy) 
Theie may be pathological changes in 
the small, terminal branches of the 
coronary arteries (none or slight in 
48 2 pei cent, moc|eiate m 34 1 percent 
and marked 111 17 7 per cent of 228 

♦These statistical studies were made at 
the Peter Bent Brigham Hospital by 
Greene FitzHugh, New England Journal 
of Medicine, 1930, cqn, 201 


hearts studied at autopsy) Often 
both types of scleiosis of vessels are 
lacking Cellular mfiltiation, usually 
focal, occurs but is neither extensive 
1101 frequent In a goodly proportion of 
these hearts histological study shows 
no lesion that m its extent of distribu- 
tion conceivably could explain the ob- 
vious fact that the patient has died of 
caidiac failure (50 out of 223 hearts), 
while 111 many others the pathological 
lesion scarcely seems causative of ob- 
sei ved symptoms A minute knowledge 
of the architecture of the muscle of 
the heart thiows no light on how small 
focal lesions could incommode seriously 
the function of the heart muscle Con- 
ceivably focal lesions might inaugurate 
damaging arrhythmias, but if these de- 
velop, they are relatively late m their 
appearance, and often these patients 
died without evei showing any arrhy- 
thmia 

From the clinical study of these pa- 
tients it is obvious that syphilis plays 
no important etiological role , very 
rarely it may be a cause Rheumatic 
fever certainly does not cause the dis- 
turbance Focal infection may, at 
times, be a cause, but there is no sat- 
isfactory proof of this No evidence 
incriminates any other infection Def- 
inite endocnnopathies, except occa- 
sionally thyroid disturbances, are of 
no causative significance In one-half 
to two-thirds of these patients hyper- 
tension with or without arteriosclero- 
sis and with or without nephritis is or 
has been present When it exists, it 
certainly would seem to be at least a 
contributory, if not the chief cause, 
and yet there are many unanswerable 
riddles, as we Avatch the progress of 
cardiac disability in the patient Avith 
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hypertension Cases m every way 
identical with those of later life occa- 
sionally are observed at birth and m 
early childhood, so the aging process 
does not serve as a satisfactory cause 

It is very striking how definite and 
convincing is our knowledge of what 
is going on, and why, in the rheumatic 
and syphilitic group, in contrast to its 
uncertainties and unconvincingness in 
regard to this third, or non-valvular, 
group 

From what has been said, it is clear 
that, with our ignorance as to etiology 
in this group of non-valvular cardiac 
patients, methods of prevention will 
not be helpful in our management 
The only cases with any very constant 
accompaniment of anything of possible 
etiologic significance is the hyperten- 
sive group Assuming that in these 
hypertension is the cause, which may 
not be the case, how little does that 
help so long as we remain in the pres- 
ent state of uncertainty as to methods 
of controlling hypertension We can 
lessen added stresses and strains but 
do little more than this In those def- 
initely of thyroid origin, the plan of 
treatment is dnected to restoration of 
thy i oid function to a normal level and 
that in not difficult Definite foci of 
infection should be eliminated when- 
ever jvoNNible; even if not etiologically 
important in the cardiac lesion, it is 
helpful to the patient*** general condi- 
tion to eradicate them Indite rirm- 
n ite removal «»i tonsils and teeth, 
dram *g< of -iiuim n, etc , l-eau-a tit* v 
might 1” foci of intention, i- r»prclt*n- 
th et,*h a ti» «nn 'tt pi.utiMn a*- 
m *»,*. 1 (jint v. n ' !<-'•* 1 ,M 

♦ :h s* t *'i'i «j u nt*- *** l -' 6 


avoided; many vaganes of diet aie ad- 
vised by r food faddists which run from 
nothing but grapes to almost nothing 
but sunkist oranges through purely 
vegetarian, largely meat, fat-poor, salt- 
poor, vitamin-rich, sugar-poor, cai- 
bohy'drate-nch, and only' milk and 
largely nut diets with the expectancy 
that soon some one will exploit a blub- 
ber diet which seems consistent only 
with life m the aictic oi antatctic ic- 
gion, all of which dietary regimes 
seem to succeed m ratio to the psy- 
chological influence of the advisor and 
the psychopathic complex of the ad- 
visee Excesses of weight should lie 
reduced very gradually' by food re- 
strictions alone; one pound per week 
is my advised late for the ambulatory 
patient 

A readjustment of mental and phys- 
ical activities m accoi dance with cu- 
culatory disability helps much with 
these patients, whether they show lit- 
tle oi much evidence of circulatoiv 
malfunction When symptoms de- 
velop, rest with digitalis should be in- 
stituted and then a giadual return to 
a modified amount of activity, hi- 
cicasingly I advise these patients to 
lake continuously a daily dosage of 
digitalis, for most patients the equiva- 
lent in digitalis value of o i gtain oi 

* 

poudettd leaves, the preparation ot 
digitalis used seems to me to be im- 
material pj midcd it is an (haunt 
preparation Some jnticnts will ti»*t 
tokrau* o i gram jk r day ; tiny should 
have le-N m accord v* ult their d» * 
t« rmito'd tok ram « ! bduvt pifuui-, 

v ho inv*- ind oofv tb»* < t- 

d* a« « *if « *rdn* uuheitMiy. pfoV 
i roas Mtt'i « * itituoi* d dent (h iti.'i 

D* r > ' t '!>i eifi'l t ;*}i l'>? 
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the belief that digitalis dosage might 
well be commenced when cardiac en- 
largement is detected, even though no 
symptoms of caidiac insufficiency have 
yet appeared The belief that digi- 
talis is useful only m the piesence of 
auriculai fibrillation seems still to per- 
sist, though there is much very sti ik- 
ing clinical evidence against it, es- 
pecially stiong foi this particulai group 
of patients 

Teinunology for this gioup of pa- 
tients is confused Chronic non-valvu- 
lar caidiac disease seems to me a good 


term Chiomc myocardial insufficien- 
cy is not unsatisfactory Chronic myo- 
carditis, too, would be satisfactory, if 
one will admit that it does not connote 
inflammation of the myocardium, but 
long usage lendeis that difficult Any 
of these teims can be modified by add- 
ing an adjective descriptive of the 
cause, when known, such as hyperten- 
sive, hyperthyroid, etc On the basis 
of present knowledge I prefer chronic 
non-valvular cardiac disease, if one 
speaks of the other groups as cases of 
chronic valvular cardiac disease 



Circulatory Adjustments in Heart Disease: 
A Concept of Circulatory Failure*! 


By Soma Weiss, M D , 

NTENSIVE clinical and experi- 
mental studies of the heart and cir- 
culation during the past quarter 
century have shed considerable light on 
problems of the cardiovascular system 
The accumulated facts, however, are 
of less aid m understanding the clini- 
cal picture of cardiac and circulatory 
diseases than one would expect Dis- 
coveries with the galvanometei have 
icvealed in detail the mechanism of 
\aiious distui bailees in the conduction 
of nei\e impulses and m the excita- 
bility of the myocardium Coi rela- 
tions between the clinical behavior of 
the patient and the electrocaidiogiaphic 
findings ha\c made the clinical diag- 
nosis of cardiac pathology more ac- 
cmate than before, but. on the othci 
hand, ha\ e disclosed little concerning 
the efficiency of the heart The clec- 
trocaidiogi atn is not a direct measure 
of the state of the cit dilation \ pa- 
tient with auiicitlar fibrillation, diag- 
nosed as “pulsus irregularis perpetu- 
us ’ during the Spanish-Ameruan War, 

* I* r«i»i tin Tii ,-t’fItf t Mc”iori»l I 'ifi- 
s, ', r! ,| K,.urtli Mtfiic.it r- 

uu' tl!ar\«r<!) *>f tin » ( ttv !!»>•.- 

•> >1 tl • I) jurtr < rr i, ! V* *i *: < 
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FACP, Boston, Mass 

is still at hard daily physical wot k 
Another patient, showing a similar 
electrocardiogram, is dying with con- 
gestive failure of the circulation Re- 
cently we observed a patient who main- 
tained a fairfy efficient cn dilation with 
ventricular tachycardia for thirly-fnc 
days and then reverted to noimal sinus 
rhythm 

A majoiity of the symptoms and 
signs of the patient with cardiovascu- 
lar disease depend rather on the state 
of the circulation than on the heart 
Knowledge of the conditions undcrlv- 
mg the clinical picture of ctrculaton 
failure is still exceedingly' meager. W e 
ha\e no satisfactory explanation of 
why’ one patient de\ clops an early hy- 
drothorax, while another dies of mas- 
si\e peripheral edema with no trace 
of fluid m the pleural canty The m- 
terpictation** of the 101 relation of th» 
chimal manifestations of luarl dis- 
ease are hut empirical and oftm «'*n 
fusing 

It is not surprising tint progM in 
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unfavorable changes Furthermore, 
not only are there various changes and 
adjustments present m different types 
of heart disease; but m different 
stages of the same type of heart dis- 
ease, new factors, or different combi- 
nations of factors, may be responsible 
for the same clinical manifestation To 
understand circulatory failure, a study 
of the patient with a correlation of 
the combined chemical, physiological 
and morphological factors, instead of 
a separate analysis of single aspects, is 
especially important Chemi'stry, 
physiology and anatomy are dependent 
on each other; they may be separated 
successfully m theory but are com- 
bined with equal importance in prac- 
tice 

From the available evidence it is 
thus difficult to construct as yet an ac- 
curate and detailed picture of the se- 
quence of events m the progress of 
circulatory failure The difficulty is 
great not only because numerous gaps 
exist at the most crucial points of the 
problem, but also because results of 
the investigations are often contradic- 
tory even concerning the most dili- 
gently studied aspects of the circula- 
tion A concept, therefore, which at- 
tempts to correlate the clinical picture 
with the functional and structural 
changes of circulatoiy failure can be 
at its best, but incomplete Neverthe- 
less, it is desirable from time to time 
to assemble the scattered blocks of 
knowledge and then inspect them from 
a distance m the hope that they may 
assume the outlines of a real structure, 
even though broken by spaces Such 
a concept, despite its incompleteness, 
helps m the esbmation^of^^climcal 
condition of the.3pa^enFjnd--ir]_^the 


proper application of therapeutic meas- 
ures 

In the course of this limited discus- 
sion it is impossible to enter into an 
intricate interpretation of the individ- 
ual symptoms and signs of circulatory 
failure The following presentation 
will therefore be limited to those alter- 
ations of circulatory function which 
bear closely on the clinical manifesta- 
tions of circulatory failure Factors 
referable to the heart will not be dis- 
cussed Correlations of the circula- 
tory functions are presented partly 
from clinical observations and investi- 
gations conducted in the Boston City 
Hospital during the past five years, 
and partly from the results obtained 
by other investigators Occasionally,' 
when reliable observations on man are 
not available, analogous experiment al 
observations on animals are used It 
is hoped that clinical studies m prog- 
ress will yield more direct proof on 
these points Controversial discussions 
will be omitted 

i. Heart Disease and Circula- 
tory Failure 

Whenever the circulation fails to 
accomplish its task of efficiently sup- 
plying the tissues with nourishment 
and promptly eliminating the waste 
products of cell metabolism during the 
normal activities of life, we speak of 
circulatory failure Normal circula- 
tory efficiency, like so many other bi- 
ological functions, is a broad average 
since considerable variation exists 
among healthy individuals Heart 
disease may coexist with a circulation 
normal in every respect for years. 
Often, however, long before actual im- 
pairment of the efficiency of the body 
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occurs, alterations and adjustments 
take place in various parts of the cir- 
culation. Thus, for example, a pa- 
tient may perform normal amounts of 
daily work, but accomplish this with 
a higher expenditure of cardiac ener- 
gy, an increased ventilation of the 
lungs, a higher arterial blood pressure, 
and an increased utilization of oxy- 
gen and exchange of other substances 
between the capillary blood and tissue 
cells These adjustments make it pos- 
sible for the patient to perform vital 
functions which otherwise could not be 
carried on. 

In the presence of heart disease the 
nature of the readjustment of the cir- 
culation depends to a certain degree 
quantitatively and qualitatively on the 
localization and etiology of the car- 
diac lesions However, failure of the 
circulation may be independent of 
heart disease. For this reason, it is 
erroneous to speak of heart disease 
and circulatory failure interchange- 
ably. Circulatory failure often re- 
sults from primary derangement of the 
vasomotor system Such is the case in 
the progressive vasomotor collapse 
(shock) which follows surgical opera- 
tions and other types of trauma, in 
certain diseases of the nervous system, 
infectious diseases and toxemias The 
clinical picture of vasomotor collapse 
is quite distinct from that of conges- 
tive heart disease. The patient is pale ; 
dyspnea may be present but without 
orthopnea; the \cins arc collapsed in- 
stead of being dilated ; the circulating 
blood \oliime is earl} reduced, due to 
stagnation of blood in the peripheral 
m i n u t c Newels Corresponding!} , 
there is a decrease m the minute and 
stroke volume output of tlv h^art; 


and as a result of this, the venous and 
arterial blood pressures fall below nor- 
mal although the mean velocity of 
blood flow may be unaltered 1 ’ 2 . There 
is a depletion of the blood content of 
the large vessels and chambers of the 
heart, and an overfilling of the peri- 
pheral minute vessels due to purpose- 
less relaxation of the arterioles and 
perhaps other minute vessels The 
heart expels with ease whatever blood 
reaches its chambers 
Vasomotor collapse does not always 
exist in this pure form, as the chemical 
factors which cause the collapse may 
also depress the heart function. Tins 
may be the case in lobar pneumonia 
In such instances the clinical picture 
and the type of circulatory failure de- 
pend on a combination of vasomotor 
collapse and heart failure. 

Certain investigations have sug- 
gested that primary changes in the 
peripheral circulation are also respon- 
sible for the failure of the circulation 
m heart disease. Thus it has been 
claimed that primary disturbances in 
the lactic acid metabolism cau«e im- 
portant changes in the peripheral vas- 
cular system and precipitate the se- 
quence of events that results in cir- 
culatory failure. A recent investigation 
in the Boston City Hospital faiK to 
support this claim. No primary db* 
lurbanccs of the lactic acid formation 
before the appearance of an inadequate 
blood flow could be discovered. AU 
the evidence obtained by us thu*> far 
support* the logical roncr-pt suggest 
b> clinical mnmiV'Mmir. and 
mortem finding , that 
of the heart i* print-rib V- 

for th*- eirra’ato-y * 
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The clinical picture of circulatory 
failure vanes, depending on the eti- 
ology of the heart disease and the seat 
of the lesions Because the cardiac 
lesions are rarely in pure form and 
the size and rate of their development 
are usually unknown factors, the clin- 
ical picture of failure varies consider- 
ably even m a group of patients with 
similar morbid changes in the heart, 
so far as can be judged from clinical 
observations 

In this presentation, for the sake 
of simplicity, the circulatory adapta- 
tions will be correlated, as a rule, with 
the normal basal metabolism at rest 
In reality the circulatory efficiency can 
be considered as an index between ef- 
ficient capillary blood supply and tis- 
sue metabolism This index may be 
disturbed both by abnormal changes of 
the circulation or by increase in me- 
tabolism For obvious reasons, in the 
presence of markedly increased me- 
tabolism a relatively slight circula- 
tory failure leads to severe clinical dis- 
turbances Clinical symptoms and 
signs are often the expressions of an 
altered balance rather than absolute 
deviations from normal In addition 
to changes m the heart, numerous ex- 
tracardiac factors may influence the 
circulation and thus the clinical pic- 
ture Of these factors, fever of bac- 
terial or non-bacterial origin; altered 
hemoglobin and protein content of the 
blood , pulmonary pathology, especially 
emphysema and bronchitis ; and in- 
ternal secretory disturbances are most 
important The way m which these 
factors influence, at times fundament- 
ally, the circulation cannot be discussed 
here 


II. Early Stages oe Circulatory 
Failure 

“Congestive heart failure” with 
dyspnea and orthopnea at rest, rales 
over the base of the lungs, hydro- 
thorax, enlarged liver, ascites, and de- 
pendent edema is usually the end pic- 
ture of chronic disease of years’ dura- 
tion. For a long period before this 
stage of circulatory failure is reached 
the patient is comfortable at rest and 
develops circulatory embarrassment 
only after exertion At this stage, the 
patient with heart disease differs ap- 
parently from normal subjects only m 
the degree of muscular activity that 
brings on dyspnea and weakness This 
early stage is the longest period in the 
natural course of heart disease, and it 
is m this stage that intelligent pre- 
ventive measures will ameliorate and 
prolong the life of the patient Un- 
fortunately, this period of circulatory 
failure is most incompletely under- 
stood 

At the onset of circulatory fail- 
ure the symptoms and signs are refer- 
able almost entirely to local disturb- 
ances m cardiac function The mam 
symptom referable to the circulation 
is dyspnea; and it is the mechanism 
underlying this dyspnea that is the 
center of the problem If one exam- 
ines the state of the peripheral circula- 
tion at this stage one finds that the ar- 
terial, capillary and venous blood pres- 
sures are unaltered The cardiac out- 
put per minute may be normal or 
slightly reduced 4 ’ 5 The velocity of 
blood flow as observed m the capillaries 
of the finger nail bed 0 as well as in the 
large veins of the forearm 7 is frequent- 
ly normal Hence the velocity m the 
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arteries must also be unaltered. Sim- 
ilarly, the arterio-venous oxygen dif- 
ferences of the arms and legs and the 
lactic acid content of the arterial and 
venous blood are normal 8 . In other 
words, all the studies with available 
methods indicate that the blood supply 
of the organs is adequate and normal 
at rest. Even more significant is the 
fact that 1 fa patient performs a walk- 
ing exercise sufficient to induce dysp- 
nea, and the arterio-venous oxygen 
differences are studied by repeated 
punctures of the femoral and cubital 
veins, not only the volume difference 
of oxygen but the rate of the return 
of the oxygen difference to normal is 
the same in cardiac patients with dysp- 
nea as in the normal subject who ex- 
periences no difficulty in performing 
the same exercise 3 . It is also signi- 
ficant that the curve of the lactic acid 
content of the blood in the femoral 
vein after exercise shows the same rise 
and return to normal as that of nor- 
mal individuals. There is no dif- 
ference in the lactic acid overflow into 
the blood from exercised muscle in 
the dyspneic cardiac patient and in the 
normal subject who experiences no 
dyspnea 3 . These recent observations 
indicate that in the early stages of cir- 
culatory failure, when the patient be- 
comes dyspneic after mild exercise, 
the peripheral supply of blood to the 
tissues may still be adequate and the 
lactic acid formation in the exercising 
muscle not disturbed 

What, then, arc the factors which 
show delation from normal at this 
stage ? One does find early a reduction 
of the vital capacity of the lung** 5 . 
ShmuUam.oU'dy, or somewhat later, ih<- 
blood fiov. through the lung* i*> re- 


i Weiss 

larded. If the total lung volume, as 
well as the interrelation between vari- 
ous portions of the respiratory space 
are measured, one finds that the total 
lung volume is normal or may even be 
increased 10 ' 11 . The residual air, in- 
stead of being decreased as one would 
expect from the diminished vital ca- 
pacity, may be increased both relative- 
ly and absolutely, often at the expense 
of the reserve air, which decreases. A 
disproportion therefore develops be- 
tween the residual air and the reserve 
air 11 . Unfortunately, no observations 
on the pressure relations in the pulmo- 
nary circuit in man are available 
Is it possible to correlate these phy- 
siological observations with the struc- 
tural changes and the behavior of the 
patient? It seems significant that all 
the abnormal findings observed in the 
early stages of circulatory failure hear 
on the pulmonaiy circulation and on 
the structural and physiological alter- 
ations of the respiratory surface while, 
on the other hand, the larger circula- 
tion shows no morbid changes. This 
obviously justifies two conclusions of 
great significance, (a) that in early 
stages of circulatory failure chanties 
occur in the pulmonary circulation; 
and (b) that changes in the pul- 
monary circulation may be independent 
of the larger circulation 

In rheumatic, syphilitic, hyperten- 
sive and arteriosclerotic heart disease 
it is in tfic pulmonary venous system 
that the first effect of the heart dh'a"’ 
manifests itself*. The hick pre, ure 
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effect in cases of mitral disease and m 
cases of failure of the left ventricle 
is obvious Its occurrence was 
claimed, long before the application 
of physiological concepts to clinical 
medicine, by morphologists of the 17th 
century But the significance of this 
back pressure effect has not been ex- 
amined m detail If the left ventricle 
is not normally efficient and a certain 
amount of blood accumulates m the 
pulmonary vein, one or a combination 
of two possibilities may occur, (a) 
there being no essential alteration in 
the cross-sectional area of the vascu- 
lar portion which offers the resistance 
to the right ventricle, the increase tit 
the pulmonary venous pressure will 
result in a proportional increase in the 
pulmonary capillary pressure, and 
later , in the pulmonary arterial pres- 
sure, (b) a considerable increase in 
the cross section and volume of the 
vascular bed of the pulmonary circuit 
may result without necessitating much 
alteration tit pulmonary arterial pres- 
sure. Teleological and experimental 
evidence strongly supports the pres- 
ence of the second factor in early 
stages of circulatory failure 

It is now established that reserve 
capillaries exist m almost all the or- 
gans so far investigated It would be 
most unusual if the lungs, the specific 
function of which depends entirely on 
capillary activity, did not possess such 
reserve capillaries Their existence m 
the lungs has been suspected ever since 
the work of Cohnheim and Litten 1- 
m 1876 In rabbits, reserve capillaries 
which open during physiological ac- 
tivity were graphically demonstrated 
by Toyama 13 in 192S * n catS ’ the 
opening of new capillaries was ob- 


served by Wearn, Barr and German 14 
Hall 16 denies the appearance of new 
capillaries in the lungs with unchang- 
ed activity He did not study the prob- 
lem of reserve capillaries in the pres- 
ence of various states of the circula- 
tion Therefore the existence of re- 
serve capillaries in the lungs can be 
considered as established 
Increase m the venous pressure is 
one of the most effective means by 
which reserve capillaries can be opened 
m the larger circuit In human be- 
ings this can be demonstrated with 
surface capillaries of the skm 16 
Whether the opening of the capillaries 
induced by increased venous pressure 
is a passive phenomenon depending on 
the widening of the arterioles, or an 
active process, or whether chemical, 
physical or local reflex factors regu- 
late their opening does not bear on the 
problem discussed here The impor- 
tance of the widening of the arterioles 
and the opening of new capillaries to 
the local maintenance and regulation of 
adequate peripheral blood flow in the 
presence of congestion m the peripher- 
al veins has been repeatedly demon- 
strated and emphasized m recent years 
We believe that in progressive heart 
failure the pulmonary arterioles widen 
and a reserve capillary bed opens in 
the lungs, and that the mechanism of 
this process is governed by the same 
physiological laws as have been dem- 
onstrated m the peripheral circulation 
This concept is not only supported 
by a number of observations, but it 
explains several apparently contradic- 
tory and isolated observations pre- 
viously not understood Wearn and 
his associates 17 observed that new cap- 
illaries appear regularly when back 
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pressure is induced in the pulmonary 
vein by pressure over the aorta. Such 
pressure is more efficacious in opening 
the capillaries than increasing the blood 
flow and the pulmonary arterial pres- 
sure with adrenalin. In rheumatic 
heart disease and arterial hyperten- 
sion a retardation of the maximal ve- 
locity of the blood flow through the 
lungs may occur with a normal or only 
slightly reduced cardiac output In the 
later stages of circulatory failure again 
the degree of retardation of the blood 
velocity in the lungs is more marked 
than the reduction of the volume 
blood flow, as judged from the oxygen 
utilization in the upper and lower ex- 
tremities 3 . This apparent discrepancy 
between the velocity and volume flow 
can be explained only by an increase 
in the cross-sectional area of the cap- 
illary bed Such an increase may occur 
(a) through the stretching of pre- 
viously opened capillaries, or (b) 
through the opening of new capillaries 
The first possibility is not supported by 
experiments, and furthermore would 
be a purposeless and harmful mecha- 
nism It would result in an early and 
marked increase m the pulmonary and 
capillary arterial pressure, which would 
soon damage the right ventricle and 
lead to pulmonary edema Instead of 
one row, two rows of red corpuscles 
would pass through the capillaries, 
and this in turn would make the ex- 
change of blood gases incomplete. As 
carh as 1876, Lichthcim 18 showed 
that considerable occlusion of the left 
pulmonary artery fails to induce any 
appreciable alteration In the pressure 
of the right pulmonarv artery or of 
the aorta. Lichthcim concluded, there- 
fore. tint the amount of blood fl *‘,v- 


rng through the right lung was unal- 
tered. He attempted to explain his 
observations on the basis of a compen- 
satory increase in the diameter of the 
pulmonary artery. 

Increase in the cross-sectional area 
may occur without any appreciable 
elevation in the resistance of the 
arteriolar and capillary beds of the 
lungs All of these observations, 
therefore, indicate directly or indirect- 
ly that the increased cross-section de- 
velops through a widening of the 
arterioles and an opening of the re- 
serve capillaries. A progressive in- 
crease of the capillaries makes it p° 5 * 
sible to maintain a noimal or approx- 
imately normal volume of blood flow 
through the lungs per unit of time 
without much added burden to the 
right side of the heart It is probably 
this mechanism which makes it possible 
for the patient with heart disease to 
live fairly comfortably for many years 

The opening up of numerous new 
capillaries along the alveolar surface 
and the moderately increased capillar) 
pressure must have an important cl* 
feet on the shape and consistency ot 
the alveoli, which explains the stiffen- 
ing observed experimentally by von 
Basch and his pupils sonic fifty ) c ^ ir - 
This dilatation and stiffening 
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emphysema- of the alveoli induced hy 
the opening of new capillaries under 
normal or higher than normal tension 
The increased blood volume m the 
lungs does not decrease the total air 
space but rather causes the diaphragm 
and bony thorax to assume a slightly 
inspiratory position, thus allowing 
space for the increased total blood 
volume 

If one accepts this theory of the 
circulatory and respiratory mechan- 
isms one can then clearly understand 
that the development of dyspnea in 
heart disease is primarily due to the 
active role of pulmonary arterioles and 
reserve capillaries and to a functional 
emphysema It is also possible that 
loss of elasticity of the alveolar wall 
pei se makes expiration difficult and 
thus adds to the subjective sensation 
of dyspnea. In the finer analysis of 
the mechanism of dyspnea, reflexes be- 
tween the lungs and the respiratory 
center activated by the changes just 
described play an important role 
Numerous animal experiments re- 
ported in the literature also support 
the contention that dyspnea in the early 
stage of cn dilatory failure is produced 
through nervous communications be- 
tween the pulmonaiy system and the 
medulla and not by local chemical 
changes within the respiratory center 
Finally, the concept proposed not 
only brings into harmony the ap- 
parent contradictory findings referable 
to the pulmonary circulation but also 
offers a rational explanation for the 
fact, repeatedly demonstrated experi- 
mentally on animals since Lichtheim s 
original studies 18 , that the peripheral 
circulation may be normal despite 
changes m the pulmonary circulation 


and m the alveoli and pulmonary re- 
flexes 

III. Later Stages oe Circulatory 
Failure 

In contrast to the early stages of cir- 
culatory failure, the later stages ex- 
hibit numerous clinical manifestations 
With the progress of the dysfunction 
of the left ventricle, symptoms and 
signs of "congestive failure” gradual- 
ly appear with cyanosis, rales over the 
base of the lungs, hydrothorax, dysp- 
nea after slight or no exertion, or- 
thopnea, increasing engorgement of the 
veins of the larger circuit, enlarged 
liver, ascites, peripheral edema and 
other well recognized clinical manifes- 
tations Considerable variations oc- 
cur clinically both in the appearance 
and the combination of these mani- 
festations 

If one computes the various aspects 
of the circulation that have been meas- 
ured quantitatively in man, one fre- 
quently finds the following sequence 
of changes The vital capacity and the 
velocity of the blood flow become in- 
creasingly diminished 20 These two 
measurements may deviate ioo per 
cent or more from their normal val- 
ues With these marked changes 
comes a tendency to a decreased car- 
diac output of blood The decrease in 
the blood volume flow through the 
lungs is normally not as marked as 
the degree of slowing of blood flow. 
Simultaneously, the peripheral venous 
pressure rises steadily above normal 
values. Greater and greater amounts 
of oxygen are utilized in the capillary 
blood, which, while the body is in the 
upright position, may reach oxygen 
values of as high as 16 to 17 volumes 
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per cent after slight exertion 8 . If the 
congestion in the lungs is marked, dif- 
ficulty in the areation of the blood re- 
duces the oxygen saturation of the ar- 
terial blood. Only when the peripheral 
adaptations of the larger circulation 
have been exhausted do there develop, 
rather late in the natural course of 
circulatory failure, physicochemical 
disturbances of the blood, such as an 
increased lactic acid content, an altered 
buffer capacity, and changes m the hy- 
drogen ion concentration. When these 
changes appear even at rest, the tis- 
sues of the entire body are severely af- 
fected in the performance of their 
necessary functions. Disturbances in 
the local or peripheral vasomotor re- 
flexes are then an expression of ex- 
treme failure of the circulation 

The concept outlined in the previous 
chapter may be expanded even further, 
on the basis of the clinical observations 
and the quantitative measurements of 
the circulation during moderate or se- 
vere failure described above, in an at- 
tempt to obtain a more complete in- 
sight into the sequence of events. As 
the cardiac dysfunction progresses, 
the pressure in the pulmonary vein 
must rise further. This produces 
further compensatory dilatation of the 
pulmonary arteriolar system and hence 
an increase in the number of open cap- 
illaries. At the same time, in order 
that an adequate amount of blood 
should flow through the lungs, the 
pressure in the capillary bed must in- 
crease to correspond to the elevated 
pressure in the pulmonary vein Con- 
siderable increase in the capillary pres- 
sure may occur without necesshumg 
rn increase of prepare in th* pulroan* 

arv arter, since the widening *>f th* 
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arterioles means that a relatively high 
arteriolar pressure is exerted increas- 
ingly on the capillaries, thus establish- 
ing an optimal or almost optimal pres- 
sure gradient between the capillaries 
and veins. In the previous study of 
the peripheral circulation 21 it was 
shown that by inducing a relaxation 
of the arterioles the capillary pressure 
might rise to such high values as from 
46 to 65 mm. in normal subjects, and 
from 60 to 150 mm. in patients with 
hypertension. By analogy, it is pos- 
sible that the pulmonary capillary pres- 
sure might rise to about 20 mm. of 
mercury through arteriolar regulation 
Only when the compensatory arterio- 
lar pressure is exhausted will the pul- 
monary arterial pressure have to rise 
to correspond to a further increase in 
the venous pressure. With these pro- 
gressive changes in the pulmonary cir- 
cuit, there must be an increasing stiff- 
ening of the alveoli and an increase m 
the total volume of blood in the lungs 
This is obviously present, as indicated 
by post mortem observation. The 
diaphragm tends to fall, and thus, 
partly for mechanical, partly for nerv- 
ous reasons, the rapid, shallow respira- 
tion of the cardiac patient becomes 
necessary. Obviously, cliangcs in the 
lung function due to pathologic alter- 
ations in the pulmonary circulation arc, 
disregarding chemical disturbances of 
the blood, the primary factors irt the 
respiratory dtfiically'. The dyspnea os 
the cardiac patient at tlth «.tage i c still 
a local pulmonary prnbWri. (The re- 
flex interrelation Utv.^-n tin rhaript ■* 
in the lung » a»»d the re- juratory < enter 
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circulation behaves to a certain extent 
not dissimilarly to the patient with 
acute emphysema. This concept is 
further supported by the occurrence 
m the cardiac patient of a distinctive 
type of respiration, the inspiratory po- 
sition of the thorax, and the low dia- 
phragm which often retracts the lower 
costal margins during inspiration It 
explains also why cardiac dyspnea is 
often associated with expiratory diffi- 
culties in contrast to the dyspnea 
which develops m patients without 
heart disease after central stimulation 
In patients with emphysema the 
changes in the lungs are independent 
of the circulation; m cardiac patients 
they are secondary to it. 

There is another important factor in 
circulatory failure The pressure in 
the pulmonary vein, both in normal 
subjects and in patients with circula- 
tory failure, depends on gravity Just 
as m the larger circuit, gravity in- 
creases the pulmonary venous pres- 
sure progressively below the level of 
the left auricle As long as the cir- 
culation is normal this factor plays no 
obvious role However, if, as in ad- 
vanced failure, the pressure m the left 
auricle increases considerably, the sit- 
uation becomes quite different Under 
such conditions the pressure over the 
lower portion of the pulmonary vein 
must be considerably higher than over 
the upper portion of the lungs In- 
deed, over the base it may become so 
high that neither the arteriolar nor the 
arterial pulmonary pressure can raise 
the capillary pressure sufficiently to in- 
sure an adequate capillary blood flow. 
Considerable slowing of the blood 
flow m the base of the lungs must oc- 
cur this stage, while the flow over 


the upper portion of the lung must be 
more rapid Finally, a stagnation of 
the blood flow results m “sedimenta- 
tion of the blood” in the hypostatic 
portion of the lung leading finally to 
transudation of the serum. This “sed- 
imentation of the blood” can be dem- 
onstrated by simple experiments m 
rabbits which are susceptible to pos- 
tural changes from horizontal to up- 
right position It is this mechanism 
that produces clinical signs of pulmon- 
ary congestion 

Obviously, with the approach of 
pulmonary congestion, the vital capac- 
ity is diminished not only by the fac- 
tors discussed m the previous section, 
but by the encroachment of stagnant 
blood on the alveolar spaces This ex- 
plains why measurements of the lung 
volume m this stage show a diminu- 
tion of the total air spaces as well as 
of the residual air of the lungs 10 

The orthopnea m cardiac patients 
with clinical evidence of pulmonary 
engorgement, prolonged velocity, low- 
ered vital capacity but no elevation m 
the venous pressure, is due partly to 
the same causes as emphysema or asth- 
ma, partly to the fact that upright 
posture may elevate a considerable por- 
tion of the lungs and make possible 
the maintenance of the pulmonary 
blood flow with less strain on the right 
side of the heart 22 . 

The consideration outlined clearly 
suggests the possibility that a normal 
or decreased amount of blood may 
flow through the lungs under entire- 
ly different pressure relations within 
the pulmonary circuit Thus the same 
minute volume of blood flow may rep- 
resent different burdens for the right 
ventricle in different states of the cir- 
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dilation This explains also the hither- 
to paradoxical observations that digi- 
talis occasionally may benefit the pa- 
tient without materially altering the 
' cardiac output or velocity of pul- 
monary blood flow 4 ’ 23 . The measure- 
ment of the amount of blood flow, 
without knowledge of the pressure m 
the pulmonary circuit , gives no indica- 
tion of the energy expended by the 
right ventricle to maintain this blood 
flow. We are dealing here with a 
mechanism somewhat similar to that 
of arterial hypei tension of the larger 
circuit 6 . 

With an embarrassment of the right 
ventricle which, depending on numer- 
ous factors, may occur at various 
stages of the pulmonarj r circulatory 
disturbance, the peripheral venous 
pressure increases considerably. There 
is also a definite slowing of the ven- 
ous blood flow The velocity of the 
arteiial blood is not sufficiently known 
at present However, certain studies 
indicate that it is slower in congestive 
failure 24 . Considering, however, that 
as far as can be ascertained, the di- 
ameters of the large arteries do not 
show gross alterations in congestive 
failute, that the arterial blood pres- 
sure frequently remains unaltered ; 
and that the blood volume and flow 
may be normal or lowered, one may 
justifiably conclude that the slowing 
of the blood flow in the arterial sys- 
tem, if present, must be less titan in 
the venous system. Furthermore, as 
Iia« been observed in a group of pa- 
tient*. with advanced circulator) fail- 
ure ami \enous conge -tun. the voUmu* 
flow of Wood to tin* legs nnj he u°’'~ 
nnl and the arterial blood nrc-Mirc 
uriltcrid Tim the vfd’ttm* mid 


locity of the blood flow through the 
arterial system may be normal even 
when there is a considerable slowing 
in the venous system This is sub- 
stantiated by the fact that in patients 
whose arterial blood pressure was 
normal and whose venous pressure 
was considerably elevated up to the 
time of impending collapse of the cir- 
culation, post mortem examination 
shows a normal diameter of the aorta 
and large arteries but a marked in- 
crease m the diameters of the vena 
cava and other large veins. If dur- 
ing life a compensatory constriction 
of the arteries occurs, a rational pos- 
sibility neither proved at present nor 
demonstrable by post mortem observa- 
tions, such a mechanism would tend 
to maintain a normal velocity m the 
arterial system The aorta could not 
play an active role in such a mechan- 
ism as it is incapable of active con- 
striction or dilatation 25 . These consul- 


rations again bring out the following 
ierhaps obvious, but nevertheless not 
ully appreciated facts concerning f ir- 
ulatory failure, (a) although in a 
wen time the total amount of Wood 
'owing through a cross-sectional area 
f the laigcr arteries must be the sanu 
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the fact that the arterial pressure, re- 
gardless of the degree of circulatory 
failure, may be normal, lowered, or 
slightly elevated even at a time when 
venous engorgement exists 

Increased venous pressure has an 
important effect on the capillary cir- 
culation which performs the basic 
tasks of the blood and circulation both 
m the lungs and in the periphery As 
described previously, it has been re- 
peatedly demonstrated m animals and 
also m man that a sensitive regulation 
makes it possible that an optimal cap- 
illary circulation is maintained even 
m the presence of a gradually increas- 
ing venous pressure Widening of the 
arterioles, through nervous reflexes, 
chemical regulation, or elevation of the 
arterial blood pressure, plays a dom- 
inant role m maintaining this regula- 
tion The opening of new capillaries 
and increased oxygen utilization are 
then perhaps further consequences of, 
rather than independent processes in, 
the changes that follow venous en- 
gorgement 

In the presence of severe venous 
engorgement the capillary pressure in- 
evitably rises Thus the capillaries of 
the patient with congestive heart fail- 
ure are always under abnormal pres- 
sure wherever the venous pressure is 
elevated The velocity of the capil- 
lary blood flow is independent of the 
capillai y pressure, and is to a certain 
extent determined by the functional 
capacity of the left ventricle Thus, 
for example, we have evidence that in 
hemiplegia the capillary pressure over 
the paralyzed side is often increased, 
both relatively and absolutely, with 
the presence of increased velocity of 
blood flow 02 . The balance between the 


functioned capacity of the left ven- 
tricle, and the velocity of the cap- 
illary blood flow on the one hand, and 
the degree of elevation of the capil- 
lary pressure on the other, has a fun- 
damental relationship to cellular nii- 
tntion and function High capillary 
pressure, and a blood flow low in vol- 
ume and velocity, such as occur in 
numerous instances of congestive fail- 
ure, are a combination seriously dam- 
aging to tissue function It produces 
not only a “passive congestion” and an 
edema per se — but as a result of dis- 
turbances of the internal respiration 
between the capillary blood and tis- 
sue cells, specific chemical substances, 
depending on the organs involved, ap- 
pear in abnormal quantity in the blood 
stream In these disturbances of tis- 
sue functions ischemia and anoxemia 
play important roles, but they seldom 
occur without the presence of high cap- 
illary pressure and slow blood flow 
Some substances, like histamine, will 
further specifically damage the capil- 
lary system Others, like lactic and 
other acids, will increase the dyspnea 
through central stimulation At this 
stage central chemical stimulation, m 
addition to the pulmonary reflexes, 
plays an important role m the produc- 
tion of cardiac dyspnea Circulatory 
damage to the liver will completely 
upset the water metabolism Circu- 
latory changes in the kidney and other 
organs will break the sensitive and 
vital mechanism that maintains a con- 
stant acid-base equilibrium m the 
blood and tissues Thus that stage of 
circulatory failure is now reached 
when the localized disease of the heart 
becomes a grave and extensive dis- 
ease of metabolism, leading to death. 
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IV. Certain Applications of the 
Concept Presented 
It has been suggested in this dis- 
cussion that the simultaneous consider- 
ation of the pressure relationships in 
the veins, capillaries, arterioles and ar- 
teries, of the volume and velocity of 
blood flow, and of the permeability of 
the capillary system in the pulmonary 
and peripheral circulation together 
with the oxygen carrying capacity of 
the blood and the oxygen requirement 
of tissue, clarifies considerably our un- 
derstanding of the clinical manifesta- 
tions of heart failure. The relation- 
ship between these and other bodily 
functions during progressive heart dis- 
ease has been computed from a se- 
ries of observations and studies on a 
large group of patients with heart dis- 
ease. Yet such a schematic presenta- 
tion would carry false implications un- 
less certain reservations were made 
Obviously not every patient with 
heart disease will proceed through all 
the stages described. Observations of 
the types and causes of death in car- 
diac patients reveal that a relatively 
small group of patients die in the last 
stage of the progressive congestive 
failure. Death frequently occurs ab- 
ruptly at earlier stages because of pre- 
cipitated arrhythmias of the heart, cor- 
onary occlusions, embolism or other 
vascular accidents, and uremia Pul- 
monary congestion predisposes to 
bronchopneumonia and the added bur- 
den of this or other infections, for ob- 
vious reasons, is responsible for the 
death of another large percentage of 
case^. There is, finall). a group of pa- 
tients in whom apparently none of tin* 
above factors are active. The-e pa- 
tients, although the circulatory func- 


tions are still fairly well sustained, ex- 
hibit sudden changes in clinical appear- 
ance and die within a few hours. A 
number develop a rapid pulse, low 
blood pressure, cold skm, dyspnea, ab- 
normal vasomotor reflexes and die with 
clinical evidence of peripheral vaso- 
motor collapse and shock. One won- 
ders whether in such instances the 
long persisting dyspnea, cardiac pam, 
rapid heart rate and other factors sub- 
ject the central nervous system to an 
abnormal bombardment, thus causing 
death through a failure of the vaso- 
motor and perhaps other nerve centers 
rather than through extreme conges- 
tive circulatory failure 

In applying this concept of circula- 
tory failure to different types of heart 
disease the time clement and the na- 
ture of the cardiac lesion should al- 
ways be considered. A few examples 
of this will be briefly outlined, as these 
factors with the physiological princi- 
ples presented will clarify the varia- 
tions in the clinical course of circula- 
tory failure in different types of heart 
disease In the mitral stenosis of 
rheumatic fever the disturbance in the 
pulmonary circuit develops rather 
slowly and hence the right ventricle is 
considerably embarrassed when the 
pulmonary engorgement reaches a se- 
vere level. The simultaneous failure 
of the right ride of the heart at this 
stage reduces the pulmonary prosur* 
There is thus a fairly dt finite nlatioo 
between the pulmonary arid periph- 
eral emigration In arterial 
ter.vion and aort^ tnsufftcietu on th' 
other hard, an ajiuren'al.V n~»* of \rr - 
v.irr in th*- pulmonary v*-i« 
rdadveh Me and n~!v v,h*- th-rr i 

a fvture ttl fr <- !**f t out* !b~o-r 
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the engorgement and disturbance m 
the pulmonary circuit develop rapidly 
and at a period when the right ven- 
tricle has still a normal functional ca- 
pacity For this reason, evidence of 
pulmonary circulatory embarrassment 
with congestion, dyspnea, orthopnea 
and right hydrothorax are observed 
frequently in these patients m con- 
junction with fairly normal peripheral 
circulation The same consideration 
bears closely on the occurrence of par- 
oxysmal dyspnea with or without 
bronchial asthma early in this type of 
circulatory failure; and also explains 
a frequent clinical observation that 
with the onset of failure of the periph- 
eral circulation these paroxysms fre- 
quently disappear The onset of fail- 
ure of the right side of the heart pre- 
vents the maximal elevation of the 
capillary pressure in the lungs and 
shunts a part of the blood into the 
periphery. As a result, the dispropor- 
tion between the pressure in the pul- 
monary and peripheral circulation de- 
creases and, for this reason, the pa- 
tient improves subjectively and the 
dyspnea and orthopnea often become 
less Also the state of the circulation 
is less favorable to the development of 
asthma and of right hydrothorax 

Not infrequently with the develop- 
ment of dependent edema and ascites, 
the hydrothorax disappears Recent- 
ly we observed, in the few instances 
studied, that with the onset of edema 
and ascites the velocity of blood flow 
through the pulmonary arcuit in- 
creased and subjectively the patient 
felt better 23 . 

In accordance with the concept, it 
is obvious why a patient with pure 
tricuspid insufficiency may be less in- 


capacitated with a higher venous pres- 
sure and more cyanosis than a patient 
with circulatory failure due to syphi- 
litic aortic insufficiency The pul- 
monary embarrassment in this condi- 
tion is less, and although the venous 
pressure is high, the volume flow and 
velocity may be fairly well maintained, 
due to the fact that the left ventricle 
is efficient 

In the circulatory failure associated 
with preponderant embarrassment of 
the right or left ventricle, such as oc- 
curs m rheumatic, syphilitic and hy- 
pertensive heart disease, the disturb- 
ances m the circulation, for reasons 
discussed above, occur more m one 
portion of the vascular bed than m 
others In the myocardial failure 
which accompanies aging there appears 
clinically a fairly parallel failure of 
both ventricles and thus the dis- 
turbances m the pulmonary and peri- 
pheral circulation tend also to be par- 
allel Since aging processes impair 
the reserve functions of all organs, in- 
cluding the brain, the efforts of senile 
patients are not apt to be out of pro- 
portion to the functional capaaly of 
the heart These are probably the 
chief reasons why a number of old 
people exhibit a considerable restric- 
tion in functional capaaty without a 
clinical picture of marked congestive 
failure Thus "dry failure” is not 
necessarily the expression of a better 
arculatory efficiency than congestive 
failure Naturally, if through aging 
processes the blood supply of one ven- 
tricle, especially of the left, is more 
impaired than the other, the develop- 
ment of one or the other type of con- 
gestive circulatory failure occurs. 
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The prognostic significance of in- 
dividual symptoms and signs of cir- 
culatory failure can be estimated only 
if the underlying mechanism is under- 
stood. Dyspnea, hydrothorax, cya- 
nosis, edema and other manifestations 
may result from various combinations 
of factors and therefore the same 
symptom in different patients or in 
the same patient at different times may 
have a varying significance. Another 
reason why a single clinical manifes- 
tation has, as mentioned before, no 
standard significance, is that certain 
extracardiac factors may play a fun- 
damental role in the development of 
the same sign. For example, the oc- 
currence of infection during early cir- 
culatory failure may damage the 
peripheral arterioles, thus leading to 
increased capillary pressure without 
venous engorgement or edema. In 


sized should make diagnosis, progno- 
sis and therapy more accurate. It is 
hoped that investigations m progress 
will yield additional facts to fill out 
the portion of this discussion at pres- 
ent unsupported by observations on 
patients. 

Summary and Conclusions 

i. On the basis of a series of in- 
vestigations and clinical observations 
on patients, a concept of progressive 
circulatory failure has been formu- 
lated This concept brings into har- 
mony hitherto uncoordinated and ap- 
parently contradictory observations. 

It offers a rational and more exact in- 
terpretation of the clinical manifesta- 
tions of circulatory failure associated 
with cardiovascular diseases 
2 The interrelations between pres- 


another instance, loss of protein due 
to kidney damage may hasten the de- 
velopment of edema in a stage of cir- 
culatory failure which by itself would 
not produce this sign. Right hydro- 
thorax may be the result of pulmonary 
engorgement, or in other instances to 
local pressure on the azygos vein due 
to aneurysm of the aorta or dilatation 
of the auricles or ventricles. 


sure, volume and velocity of blood in 
various portions of the pulmonary and 
larger circulation and in turn their re- 
lations to other bodily changes iti var- 
ious stages of circulatory failure arc 
discussed. The regulatory adjust- 
ments are so complex that simulta- 
neous measurements of several aspects 
of the circulation are essential to an 
accurate analysis of clinical s>mptom- 


Numerous other specific applications an< ^ S! *^ ns * 
of the concept may be given; but the 3 In the early stages of circuit 
purpose of this presentation is not a tor >' failure marked alteration* o<etir 
detailed analysis of the various phases. in pnlmonnn circulation, while tl" 
svmptoms and signs of circulatory hirger circulation is normally main- 
failure, but rather the interpretation tai '«ed The elevated pulmonary ven 
of those essential clinical and Inborn- prepare is primarily respmvN'- 


tor} observations which are of prac- 
tical importance to the phyrieinn in in- 
terpreting rationally the history and 
physical ?ign s of the patient. The 
proper usa of the principles entp^n- 


for the disturbed pulmonary rtrr.ih 
lion adv tn«-r in fh** pV. **/ 

r*gv of th*- pttfni >,'-■**•% >’> *»»*- 
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arteriolar and capillary system The 
same volume or velocity of blood flow 
through the lungs in various stages of 
failure may represent different bur- 
dens for the right ventricle and the 
ventilative mechanism of the lungs, 
and hence may be associated with var- 
ied clinical manifestations 
4 The dyspnea of early circulatory 
failure depends to a large extent on 
the altered function of the alveoli of 
the lung, which is secondary to 
changes and regulatory adjustments in 
the lesser circulation These pul- 
monary changes set up reflexes be- 


tween the lungs and the respiratory 
center. Chemical stimulation of the 
respiratory center is present only m 
the late stage of congestive failure of 
the larger circulation 

5 In failure of the larger circula- 
tion changes in pressure and velocity 
of blood flow may develop indepen- 
dently m the arteries and veins 

6 The combination of elevated 
capillary pressure with decreased ve- 
locity and volume flow are the chief 
factors responsible for damage of cell 
nutrition in the later stages of circu- 
latory failure 


BIBLIOGRAPHY 


1 Epknger, H , and Schurmeyer, A 
Ueber Kollaps und analoge Zustande, 
Klin Wchnsclir , 1928, vn, 7 77 
2 Eppinger, H Ueber den postoperativen 
Schock, Wien khn. Wchnschr, 1931, 
xliv, 65 

3 Weiss, Soma, and Eu,is, L B > Heart 
disease and peripheral circulation, Jr 
Clin Invest (m press) 

4 Weiss, Soma, and Euws, L B Circula- 
tory measurements m patients with 
rheumatic heart disease before and after 
the administration of digitalis, Jr Clin 
Invest , 1930, vn, 435 

“Weiss, Soma, and Eeeis, L B The 
quantative aspects and dynamics of the 
circulatory mechanism in arterial hy- 
pertension, Am Heart Jr , 1930, 4 , 448 
°Weiss, Soma Unpublished observations 
7 Bujmgart, H L, and Weiss, Soma. 
Clinical studies on the velocity of blood 
flow, IX The pulmonary circulation 
time the velocity of venous blood flow 
to the heart, and related aspects of the 
circulation m patients with cardiovascu- 
lar diseases, Jr Clin Invest, 1928, v, 

343 

“Hutchinson, J On the capacity of the 
lungs and the respiratory functions, with 
a view of establishing a precise and easy 
method of detecting disease by the spi- 


rometer, Med Chir Tr, 1846, xxix, 
137 

“PEajbodv, F W, and Wentworth, J 
A Clinical studies of the respiration, 
IV The vital capacity of the lungs and 
its relation to dyspnea Arch Int 
Med, 1917, xx, 443 

10 Bing£r, CAL The lung volume in 
heart disease, Jr Exp Med, 1923, 
xxxviu, 44 S 

11 ME akins, J C, and Christie, R V 
Lung volume and its variations Ann 
Int Med, 1930, in, 423 
12 Cohnheim, J and Litten, M Ueber 
die Folgen der Embohe der Lungen- 
artenen, Virchow’s Arch f path Anat 
u Physiol, 1875, Ixv, 99 
is Toyama, K Experimentelle Forschung 
ueber die Lungencapillaren, Ztschr f 
d ges Exp Med , 1925, xlvi, 168 
WWSARN, J T , Barr, J S , and German, 
W J The behavior of the arterioles 
and capillaries of the lungs, Proc Soc 
Exper Biol and Med, 1926, xxiv, 114 
15 Hau,, H L A study of the pulmonary 
circulation by the trans-illumination 
method, Am Jr Phjsiol, 1925, lxxn, 
446 

i«Weiss, Soma, and Frazifr, W R * The 
density of the surface capillary bed of 
the forearm in health, in arterial hj- 



116 


Soma Weiss 


pertension, and m arteriosclerosis. Am. 
Heart Jr., 1930, v. 51 1. 

17 Wearn, J. T. Personal .communica- 
tions. 

18 Lichtheim, L : Die Storung des Lun- 
genkreislaufs und lhre Emfluss auf den 
Blutdruck, 1876, August Hirschwald, 
Berlin 

lfl v Basch, S. S. . Allgemeine Physiologie 
und Pathologie des Kreislaufs, 1892, 
Vienne 

20 Bi,umgart, H. L., and Weiss, Soma : 
Clinical studies on the velocity of blood 
flow, X The relation between the ve- 
locity of blood flow, the venous pres- 
sure and the vital capacity of the 
lungs m fifty patients with cardiovascu- 
lar disease compared with similar 
measurements m fifty normal persons, 
Jr. Clin. Invest, 1928, v. 379 

21 Eu,is, L. B, and Weiss, Soma: The 
measurement of capillary pressure un- 
der natural conditions and after arterio- 
lar dilatation, in normal subjects and 


in patients with arterial hypertension 
and with arteriosclerosis Jr. Chn. In- 
vest., 1929, viii, 47. 

22 Robb, G., and Weiss, Soma: Unpublished 
observations 

28 Weiss, Soma, and Beumgart, H L * 
The effect of the digitalis bodtes on the 
velocity of blood flow through the 
lungs and on other aspects of the cir- 
culation. A study of normal subjects 
and patients with cardiovascular disease, 
Jr. Clin. Invest., 1929, vn, n 

24 HochrEin, M, and Meier, Ucber 
neuere Methoden zur Bestimraung der 
arteriellen Blutgeschwmdigkcit, Munch, 
med. Wchnschr, 1927, 1995 

26 Weiss, Soma: Ueber Spontankontrak- 
tionen uberlebenden Arterien, Arch. • 
d. ges Physiol , 1920* clxxxi, 213. 

2 'Weiss, Soma; and Elus, L. B. The cir- 
culatory mechanism and unilateral 
edema m cerebral hemiplegia, J r * ^ ,n ' 
Invest., 1930, ix, 17* 



Dissecting Aneurysms of the Aorta, Including the 
Traumatic Type: Three Case Reports* 

By Paul C Samson, M D ,** Chicago , III 


I N DEALING with dissecting an- 
eurysms of the aoita one is con- 
fronted with the strange clinical 
paradox, that a condition which has 
such marked pathology is so rarely di- 
agnosed during life Since the lesion 
was first accurately described by Mor- 
gagni 1 m 1761 there have been over 
four hundied cases, either described 
or mentioned m the literature From 
English and German sources, Gagei 2 
has collected only seven cases diag- 
nosed during life (See Swaine, 3 
Wyss, 1 Mager,® Davy and Gates, 6 
Moosbergei, 7 Finny, 8 and Oslei 0 Et- 
hng 10 refers to five more cases all of 
the traumatic type, which were diag- 
nosed before death and reports lather 
fully his own case of traumatic aneu- 
rysm of the aorta diagnosed while the 
patient was still living ( See Grant, 10 ® 
Bieton, 10b Gils, 10c Boyer, 103 and Ma- 
rone 10e ) To this small group should 
be added a case diagnosed ante- 
moitem by Di E E Irons, which is 
being published The following le- 

*Frotn the Department of Internal Medi- 
cine, Rush Medical College, Chicago, 111 

**James B Herrick Fellow in Internal 
Medicine, Rush Medical College, Chicago 111 
(Fellowship funds come from the endow- 
ment established b\ Dr Frank Billings, Chi- 
cago, 111 ) 


view contains another case which was 
diagnosed before death. 

Although the teim “dissecting” has 
been popularly ascribed to Laennec, it 
has been shown by Peacock 11 and 
others that M Maunoir and Allan 
Burns both preceded Laennec 111 their 
use of the term 

The etiology is varied 1 Mechani- 
cal injury, trauma from without, of 
special importance in the piesent ic- 
view 2 “Mesaitentis dessicans,” first 
emphasized by Babes and Mil oneself 1 
as a disease entity and latei suppoited 
by Whitman and Stein 13 This is 
piobably the same condition icf erred 
to by Shennan and Pirie 11 111 then pa- 
per on the subject, although it is not 
specifically named There seems to be 
a number of cases 111 which such a con- 
dition exists The undei lying cause of 
mesartentis dessicans is not fully un- 
derstood In some cases it seems to 
lie purely a degenerative piocess and 
111 others an acute stieptococcus or sta- 
phylococcus infection appears to play a 
iole The most important microscopic 
changes noted b) the aboie authors 
are Fatty or h) aline degeneiation of 
the mterlamellai connective tissue, 
thinning and lupturc of the elastic fi- 
bers, atropln of the smooth muscle 
It is bche\ed that where the underlj- 
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mg cause is pure degeneration, in- 
creased stress on the medial tissues be- 
cause of greater distance from the lu- 
men of the vessel, and lessened blood 
supply, are important factors 3 A 
group of factors causing a sudden se- 
vere strain on the cardiovascular sys- 
tem, and presumably increased blood 
pressure excitement, extreme emo- 
tional upset, heavy meals, straining and 
over-exertion in persons not used to 
great muscular effort. In practically 
every case of this type a generalized 
ai teriosclerosis forms the common sub- 
stiatum, with such agents acting as 
precipitating factors Hypertension, 
chronic 01 acute, per se, while not a 
frequent cause of dissecting aneurysm, 
is implicated at times Thus Von 
Schnurbein 15 in an analysis of ninety- 
one cases found that 111 two, hyperten- 
sion was the sole causative agent, while 
it was of pnmaiy importance in sev- 
enteen moie 4 Congenital The un- 
dei I\ mg anomalies include a, th\ nuco- 
1} mphatic constitution with aortic and 
cardiac hypoplasia, b, aortic stenosis; 
c, dilatation of the aoita at its origin 
combined with a thinning of the wall 
Microscopically the intuna is healthy 
in these patients They' comprise the 
youngest gioup m w’hom dissecting 
unetiry sms occur 

W bile it is conceded by most au- 
thorities that forces causing a sudden 
lardiovanular ‘■tiam and increa-c in 
b!o<»d procure d<> not injure tin normal 
aortic wall of a normal individual, it 
,s Indjevi d that suc!« force'- nr*’ pi* - 
cip't.ite ,1 «!iss* x thi*i ;»*nurv-m m p*r* 

.nnlo - ».f tb let/- rn*iti‘ I 


Most authorities cousidci svplulis 
as a rare cause of dissecting aneu- 
rysm Von Schnurbein 15 found onh 
one case in which he thought that 
syphilis was responsible Further em- 
phasis has been added by Loeschhe K 
He states that syphilis rarely if ever 
is the direct cause of a dissecting 
aneurysm, but that it may, if present 
in conjunction with an aneurysm of 
this type, aggravate the aneury sm con- 
siderably It is tiue that there have 
been several case reports of dissecting 
aneurysm where syphilis was picsent, 
but the number is small enough so 
that the presence of syphilis might be 
considered coincidental It seem* 
probable that a luetic mesaortiUs 
through an interference with the blood 
supply leads to a degcneiation of the 
medial fibers, and a somewhat ill- 
placed ariangemcnl, saccular anon- 
1 y sms being the sequel instead of tin 
dissecting type 

The symptomatology has been tv 
eellently' summarized by Oagu * Tin 
mode of onset is sudden, following t v- 
citemenl, exertion, or injury . Tin pain 
is outstanding, stomp and tea ling, gen 
orally of higher segmental distribution 
than in coronary thtotnliosis 'Hurt 

may or may not be radiation 
cau'-c of tlie progro^sivun -n of th* 
pam and the diMurbanu ot » iri .*1 ’ 
lion m otbu organs a good hint * 
to tin* *ha»'no-*s ran \» g/un** 1 Tf*'* 

may 1 1* pun m tin lu»{, pt-ibJI 
e.iii-*d by 1 1* arm;' ot tin i,»t« r*. - t 

n ? unt-> F.en in tie .d-d aia n u* f 

yr,<y- f r <m *«*i r f* *-< r r v t' 

;>b ! •mu' d *■ if "I* 1 ir' ( ?,* t * 
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feet may follow cu dilatory disturb- 
ance (See Davy and Gates , 0 Dickin- 
son , 17 Swame , 3 Oliver , 18 and Pea- 
body 10 ) Severe continued pain be- 
tween the shoulder blades combined 
with substernal pam is a lather con- 
stant finding Findings on examina- 
tion may include a haish tumbling 
bellows’ sound over the aorta in the 
chest 01 abdomen, a sudden increase 
in the retio-manubrial dullness , adven- 
titious swellings , and an associated in- 
equality m the blood pressure read- 
ings and in the pulses on the two sides 
of the body X-ray corroboration is 
important 

The diagnosis is based on a study of 
the symptomatology, and of the past 
history m an effort to discover an ex- 
citing cause When the condition is 
suspected it may be necessary to make 
a differential diagnosis from coronary 
thrombosis because the type of pam is 
often similar m the two conditions In 
dissecting aneurysm there is usually a 
continued cardiac competence and a 
lack of typical lung findings The 
blood pressure generally continues at 
its accustomed level at least for a time, 
and may be unequal on the two sides 
of the body With continued dissec- 
tion the pam has a progressive charac- 
ter not found in coronary thrombosis 
Electrocardiography may show only 
various types of irregularities The 
diagnosis of this condition while the 
patient is still living is important, be- 
cause a ceitam number go on to re- 
cover This can be aided by propei 
supportive measures if the aneuiysm 
is recognized On the other hand a 
wrong diagnosis may lead to an ex- 
ploratory laparotomy, oi some otliei 
couise of treatment equally harmful 


The piognosis is grave Crowell 20 
has estimated that about 65 pei cent die 
almost immediately from complete rup- 
ture In another 10 to 15 per cent a 
sudden death usually occurs in a few 
days The small number surviving this 
period have a good chance foi recov- 
ery In these, the aneurysm may lup- 
ture back into the aorta, or moie laie- 
ly, become a closed sac filled with a 
clot In both cases the false channel 
eventually becomes lined with intuna 
and a “healed” aneurysm is the result, 
usually without sign or symptom Ob- 
literation of the false channel by scar 
tissue proliferation is extremely rare 
The intimal laceration usually occurs 
m that portion of the aorta which is 
subjected to the most strain from the 
constant flow of blood, namely in the 
origin and ascending portions In Pea- 
cock’s 11 series of eighty cases, over 
two-thirds showed lacerations in this 
region From a prognostic point of 
view these are the gravest Not only 
are the symptoms severe, but a great 
majority terminate in a short time with 
ruptuie into the pericardial sac In 
general it may be said that the farther 
along the aorta the aneurysm occurs, 
the less alarming are the symptoms and 
the better is the prognosis for life At 
the origin of the aorta and 111 the as- 
cending portion and arch, the initial 
intimal laceration of spontaneous dis- 
secting aneurysm is usually transverse 
Elsewhere it is usually longitudinal 
Practically all of the mtimal lacerations 
of traumatic dissecting aneuijsm are 
tians verse 01 slightly oblique, regaid- 
less of where they are found 
Traumatic aneurysms of the aorta 
are piactically all dissecting While 
relatively more rare than the sponta- 
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neous type, they are being seen some- 
what more frequently due to the great- 
er number of industrial and automobile 
accidents occurring at the present time 
About one hundred cases have been re- 
ported since 1895 War injuries have 
been responsible for a number Al- 
though Hubener 21 has stated that m 
the case of a traumatic mtimal rip 
which has healed without dissection 
there can be a saccular aneurysm 
formed from the stretching of the scar 
by the constant stress of blood pres- 
sure, it is hard to conceive that bodily 
repaiative processes cannot, by connec- 
tive tissue proliferation, reinforce such 
an aiea so that it will not become sac- 
culated However constantly repeated 
low grade traumatism may lead to a 
saccular formation A case reported 
by McFadzean 22 showed four saccular 
aneurysms of the abdominal aorta and 
common lliacs in contrast to a relative- 
ly healthy thoiacic aorta This oc- 
cuircd m an old man who had for 
ycais been a tiapeze and hard bar per- 
former There was no history of lues 
and no evidence of it at autops) I11 
this case it was consideicd that the 
long continued traumatization of the 
vessels between the bar and the veite- 
brae or pelvic brim vvac the Mile causa- 
tive agent 

Traumatic dissecting aneurism nm 
occiii m a healthy aorta, providing the 
causative force is severe enough In- 
deed under certain cnuiiiN.imt - a 
fualthv aorta nm In torn compUtch 
aero-*' Such a ia-e via- rtpornd l«) 
Copeland,*' :n which then was no - 
until fvidiur*' of tin niit-t **f dn :b 
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coup Obviously a force of less in- 
tensity is necessary to produce a trau- 
matic dissecting aneurysm in a scle- 
rotic and atheromatous aorta. In these 
cases the site of laceration seems to be 
the ‘hyaline fibroid 5 lesion described In 
Adami, 21 which is closely attached to 
the media in a scar-like foimation, and 
not the sclerotic plaque of the ultima 
which is somewhat loosened from the 
media 

Traumatic dissecting aneutysm of 
the aorta is geneially foimed at the 
time of the accident 01 immediate!) 
following It may be produced by sev- 
eral types of mj lines A severe blow 
on the chest by a large blunt foi cc mav 
be the causative factor Kuhn 2 ’ had 


under his caic a man who was struck 
111 the chest by a block of wood tin own 
from a buzz saw A crushing injury 
of the chest with the fractuic of so- 
cial ribs, such as sustained in an auto 
accident 01 in a fall, may be responsi- 
ble (See cases below) Shaman 
lias also 1 eportecl a case in which a fail 
caused a dissecting aneurysm I hi 
individual struck the pavement, tra< 
turing Ins clavicle and several rib'* 


it has been shown that in trainin' 
ic dissecting aneurism the initial m* 
tuna! laceration is usual!) fa ) at 
near the attachment of the obbti rat»»: 
ductus ItotalJr , (b) ju-t ahnv tin a«f 
tn v.ilves It I- often the p'"tiri" 
p.irt of the wall tint h mjttt ft It vid 
bt 1 mi' inland tint tin Jigain* nfins 
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point The aich as a whole is further 
fixed by the great artenal trunks In 
the post-mortem examination of many 
cases, it has seemed that the hinge-like 
action of this attachment was responsi- 
ble foi localizing the point of injury 
This has been emphasized by Jaffe and 
Sternberg 27 and Shennan 20 The for- 
mer authors found that in aviators who 
had fallen from vanous heights, there 
were transverse aortic lacerations at or 
near this attachment The anterior 
wall of the aorta is not as fixed as the 
posterior, and the latter may be crushed 
against the vertebral column, thus sus- 
taining the biunt of the impact 

With regard to the medico-legal as- 
pect, Kauffmann 28 maintains that dis- 
secting aneurysms do not form as the 
immediate effect of an accident, and 
that the time elapsed is generally great 
enough to relieve an msuiance com- 
pany of any responsibility He states 
that a large aneuiysm noticed after an 
accident generally speaks against any 
relationship between the aneurysm and 
the accident On the other hand, Et- 
ling 10 has collected evidence to support 
the opposite view The judgments 
rendered m his cases show that i 
Traumatism is admitted to be a cause 
of dissecting aoitic aneurysm, 2 The 
lesion is very serious, 3 When it oc- 
curs while at work and is so diag- 
nosed, it may constitute the basis for 
damage-suits and claims foi compensa- 
tion, 4 Treatment should be contin- 
ued over seveial months before an 
amelioration of symptoms is hoped for , 
5 When symptoms persist the lesion 
may be classified under the law allow'- 
mg for accidents fiom work , 6 In 
point of giavity traumatic anemjsms 


should be placed among the causes for 
permanent incapacity from -work 

I11 at least one instance 20 m this 
country, a Supieme Court (heie of 
Idaho) has ruled that when a sudden 
strain or injury on the part of an in- 
dividual during the course of employ- 
ment either causes a fatal dissecting 
aneurysm or aggravates one alieady 
piesent to such an extent that the pa- 
tient dies, such a fatality constitutes a 
death from an accidental injury and 
is compensible 

Case Reports 

The fiist case is rather unusual 
While not absolutely proven, it is be- 
lieved that the dissecting aneurysm 
found at autopsy was of traumatic 
origin It was undiagnosed during 
life, was symptomless, and played no 
iole m the death of the patient The 
aneurysm had occurred sometime pi evi- 
ously, probably dating back five years 
to the time of the patient’s lather se- 
vere injury While it ended in a blind 
pocket and had not ruptured back into 
the aorta, the aneurysm was “healed” 
in the sense that it was entirely lined 
by endothelium and had a small blood 
stream functioning through a canalized 
thrombus which supplied the supenor 
mesentenc and left lenal aiteries 

Casp 1 C W , a white man, age 73, until 
five jears before Ins death had enjojed ex- 
cellent health At that time, in the fall 
of 1925, he was 111 an automobile accident 
The hospital report, furnished bj Merc} 
Hospital, Oshkosh, Wisconsin, showed that 
he w»as admitted in an unconscious condi- 
tion General examination and x-ra\, rc- 
\ caled an oblique fracture of the right clavi- 
cle with displacement, three trans\ erse frac- 
tures of the sternum in fair position, and 
fractures of the mid-portions of the 3rd 
and 4th ribs on the right 
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While in the hospital the patient had 
some blood stained sputum, but no frank 
hemoptysis The first urine specimen was 
smoky and full of microscopic blood Al- 
bumin and many casts were present The 
blood Wassermann was negative There was 
a temperature rise to at least ioo° F, nearly 
every day The patient was in the hospital 
three weeks He was not well following 
discharge, but suffered considerable pain m 
his hips and lower spine In Dec , 1926, he 
went to the Mayo Clinic The abstracted 
record shows that he was suffering from a 
hypertrophic arthritis of the hip joints His 
fractures had healed There was some hy- 
pei tension and a moderate secondary ane- 
mia Urinalysis and blood Wassermann 
were negative There was a generalized 
sclerosis of the pelvic vessels No heart dis- 
ease was reported According to his daugh 
ter he had not suffered any shortness of 
breath or pain up to this time Several 
months later he became weak and short of 
breath after walking against a wind This 
passed off with rest In January, 1930, his 
ankles began to swell and his liver became 
enlarged A week of low grade abdominal 
pam and slight shortness of breath was fol- 
lowed by an attack of extreme dyspnea, and 
a sudden excruciating epigastric pain This 
lasted some time After a month’s sickness 
he recovered temporarily and started to do 
a little work again He did not limit him- 
self sufficiently, and 111 May, 1930, he had 
a similar attack He ne\er completely re- 
co\ ercd , and for the next five months be- 
fore his admission to Presbyterian Hospi- 
tal, he suffered considerably from djspnea 
and dull epigastric pain Lattcrlj he took 
morphine nighth for rest and was not able 
to leave the house He could he down but 
rented more easih on pillows 
lie was admitted m August, 1930, on the 
service of Dr R C Brown There was 
grave cardiac decompensation The heart was 
enlarged, rate Co, with marked irregularity 
and a moderate pulse deficit His respira- 
t’ous were labored and of Chcvnc-Stokcs* 
tvpt 'I lure were a few moist rales at tilt 
bases the liver was enlarged and the lower 
• vtrtmit’ edema reached to the knees There 
w is i moderate secomlarv anemia His 
bl wl ch'trn-trv v>'is normal The blood 


pressure was 168 over 102 The urine 
admission showed albumin and cast', \\h 
however, cleared up before discharge 1 
phenolsulphonphthalem test showed a 60 
cent excretion in three hours The elect 
cardiogram showed mjocardial damage; 
ventricular extra-systoles He was m 
hospital for two and one half weeks on 
usual supportive regime and showed mar 
clinical improvement He remained at h 
for five weeks On re-admission all 
previous symptoms were aggravated 
grew 7 gradually worse until Ins death 
days after admission His rather sis! 
death was typically cardiac The din 
diagnosis was arteriosclerosis with nr* 
ate hypertension, chronic fibrous mjocan 
and cardiac decompensation, and gener?! 


anasarca 

Post-mot tem H 1 * animation (Dr C » 
fclbach) ,f Anatomical Diagnosis Mat 

generalized arteriosclerosis, multiple '< 
of the myocardium, marked liv pertroj 
the wall of the left ventricle, chronc I 
sive hyperemia , marked anasarca ot 
er extremities, ascites and b,I,,tc ” . ■ 
thorax, arteriosclerotic atroph' « 
neys , old dissecting ancurjsm (»«»"» 
of the thoracic portion of the uor a 

“The aorta was opened along ( 
wall The scissors, enttu® 
downward, entered a sac 0 j 

the sac was U cm above the m * “ 
celiac axis At its upper cn< n 
transverse groove in the mn'K , 

about 1 mm wide The , , 

the aorta consisted of a narrm f , 
sage that admitted a thin met. ^ ^ 
wide, the upper opening 0 ^ • 

mg at least four-fifths ol •« c ' , 

the aorta The narrow true 1 
aorta was on the right ‘• ,ft r 

Figure 1*) The lower 
channel was at the mold 1 f > ,, , r 
arterv, and into it abo <>P« tCf , f , . , . 
arteries and the celiac a\i ir , r 
was about 16 cm ,on f* , J\ ' 
being filled with fluit t | , <■ 

the distal 10 cm «»' ' ,rt 1 

«fr V 


— ’ 1 tjf f 

•The photograph- arc **• ? f ( 
otograpWr at Ru h ? 

r the ‘•upervn "ti of « 


V 
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Fig i The true channel of the aorta is at the right side and the opening is held together 
artificially The proximal portion of the aneurjsmal sac contained only fluid blood, whereas 
the distal portion, where it bulged slightly, is filled bj a canahred thrombus In the true 
channel of the aorta the mouth of the right renal artery is yisjble immediately adjoining 
the wall of the aneurysm near the distal end of the sac 
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brown dry thrombus The lining of the 
first part of the sac and of the rest of the 
aorta had the same color but in the former 
region there were no sclerotic plaques or 
fatty deposits, both of which were abundant 
elsewhere 

“The superior mesenteric and left renal 
arteries emptied into the aneurysm through 
the thrombus The front wall of the aorta 
bulged on the left side for a distance of 
about 8 cm , and this was in the region of 
the brown thrombus 

“The transverse groove at the beginning 
of the aneurysm (see Figure 2) was slightly 
jagged and surrounding almost all of the 
aorta At the opening of the aneurysm there 
was a thin ridge of tissue extending across 
a part of the right side 

“A cross-section through the aneurysm and 
the mam channel of the aorta (see Figure 3) 
m its upper third, at about the level of the 
sixth intercostal branch, reveals a splitting 
of the media of the aorta into two parts, 
thus making up the wall of the aneurysm 
The false channel is on the right The same 
relations arc illustrated in a cross-section 
(see Figure 4) through the lower third of 
the ancurv sm showing on the right the can- 
alized thrombus through which the blood 
stream supplying the superior mesenteric and 
left renal arteries was maintained ” 

Ihslolovy In sections of the aorta proxi- 
mal to the aneurysm, stained with hcm.i- 
toxvlin and cosin, the sub-intmial lasers are 
moderated thickened b> lnahmzcd fibrous 
tissue The nuclei arc sparse and there are 
a few htm salt deposit*; In sections stained 
with phosphotuiigstic-bcmutoxibn. the clastic 
fibers of the imdn arc segmented The ad- 
vmtitn 1- not changed in anv noteworthy 
v i\. 

In «ictt«n* through the transverse groove 
at tbi her timing of the anetirj-m, the con- 


mal cavity, the wall is split into two un- 
equal parts, the greater thickness being to- 
ward the aortic side Nuclei arc few in 
number and all tissues stam lightly There 
is an intimal lime salt deposit on the aortic 
side of the wall only Extending through 
the middle of the section is a layer of smooth 
muscle fibers The unequal split is through 
this layer There are a few' broken clastic 
fibers on the aneurjsmal side of the parti- 
tion 

In cross-sections through the junction of 
the outer wall and the partition taken about 
5 cm below' the opening of the aneurism, 
the media is of noi mal thickness on the aor- 
tic side At the lateral edge of the aneu- 
rysm there is a split 111 the media, about one- 
tlurd running in the wall of the aneurwn 
and about two-thirds running out into (lie 
partition There is a reduplication of the 
partition wall On the aortic side of tin 
split are lime salt deposits 

In similar cross-sections taken just .those 
the termination of the false channel, tin 
wall of the aneurj sm contains urs ftw 
smooth muscle fibers, and there is a cor- 
responding met case m the thickness ot tin 
smooth muscle coat in the partition Tin 
dissection at this level, as judged In tin 
small amount of imoluntarv, muscle reitntn- 
mg, was vers near the junction of tin 
media and adventitia In place of tin smooth 
muscle fibers there is an mtcrimdtait mo* 
in the wall of the aneurism show in" round 
cell infiltration and active fibroblastic pf" 

1 iteration This is in tin rtt'toti v.hnh 
showed gross anterior bulging ol fb< m r u 
rv-mal wall Iatm Mlt dipo-uts .*r< 
t<nwvt 1’Tistic fibirs art sjnr * 

Itia ftw ‘it lion tfur* 1 a < in lit ntno'fi • 
«>f jtrn ocular round all r.filtr <t»o*i hr 
jtrd to tin idsmtitM 7 r./ >‘t t'<t 
1 f,>a f*»t' ! hi ‘-cfi* 0 t * i*-d '< >' ,f > ’ 

flu If. *f" { tl) 1 • V A'flt 
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Fig 2 Illustration of the transverse scar and the ridge of tissue stretching across mrt 
of the opening of the aneurism The lining of the first part of the ancunsm is ir- 
regular, but there are no fattj changes like those in the vail of the upper portion of the 
aorta or of the true passage e 
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tion with the daughter, did he have any 
symptoms indicative of a spontaneous 
dissecting aneurysm of the size found, 
in which there must have been a tem- 
porary but serious interference with 
the blood supply to the left kidney and 
small loops of bowel Immediately fol- 
lowing the accident the patient had a 
smoky hematuria, probably from the 
kidney Hanser 30 has emphasized dis- 
secting aneurysm as a cause of blood 
m the urine, of renal origin The tram 
of symptoms and the cardiac failure re- 
sponsible for his death are explainable 
on the basis of the coronary throm- 
bosis found at autopsy The original 
mtimal laceration was m the upper part 
of the descending thoracic aorta and 
was transverse If the aneurysm had 
been present previously, it would have 
in all probability ruptured through at 
the time of the accident Theie was 
no blood staining of the tissues in the 
neighborhood of the scar either mi- 
croscopically or macroscopically Un- 
der sunilai circumstances, if the indi- 


vidual in question had been lounger 
and without atheroscleiosts, the diag- 
nosis of tuinmatic dissecting ancur\sni 
would have been unquestioned 

CasiJ 2 This case was also believed, trom 
rather positive clinical and x-rav c\ ulcuce, 
to have been one of traumatic dissecting 
aortic aneurysm, and was so diagnosed dur 
ing life There was no post-mortem prnot 
however History Dr R A W . age 
was admitted to the Prcsbj tcrian Ilrwprtal 
on the service of Dr James R Ilerrick m 
July, 1922 He complained ot taclwcardu 
dyspnea on exertion, orthopnea, and swell- 
ing of the ankles 

Eleven years before at the age of Si. w ,,ul 
previously perfectly well, he had fallen 
his back from a height of ten feet He 
severely shaken up and following the ta ^ 
he had heinoptjsis for three weeks Dunne 
tins time he suffered from a set ere 
sternal pain and sense of oppression * ln 
pain went through to lus hack -'tir 
became constant and aching ( 

A year after the accident lit had l» s l,r 
attack of lachjcarrlia. ueakiuss and dv-p 
nea, coming on suddenly wink opt ram 
Fluoroscop> showed a slightb dilated !>’ 
sating aorta Two tears afttr tin ate 
\-ra> showed a definite fusiform am-itts - 
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of the descending thoracic aorta There was 
no history of lues and repeated Wasser- 
mann examinations were negative Three 
years after the accident the patient had a 
similar attack, again while operating Be- 
tween attacks he was symptom free Dur- 
ing the seven years previous to his admis- 
sion to Presbyterian Hospital, he had at- 
tacks of tachycardia, coming on about once 
a month, generally without exertion His 
blood pressure averaged about 160 over ioo 
There was a slight albuminuria discovered 
nine years before 

The patient had been able to work until 
May, 1922, m spite of his attacks, but at 
that time he had a particularly bad spell, 
associated with a dilated heart He rested 
during the four months previous to his ad- 


mission, but in spite of this there was a 
progressive increase m the severity of his 
symptoms 

On admission, general examination showed 
a somewhat enlarged heart, and an increase 
in the retromanubnal dullness No mur- 
murs were heard There was a systolic re- 
traction of the precordial interspaces The 
liver was enlarged but there was no ascites 
Some edema of the legs was present Uri- 
nalysis showed albumin and casts X-ray 
showed a fusiform dilatation of the des- 
cending thoracic aorta 

While m the hospital there was a pro- 
gressive improvement, and the patient was 
discharged with a diagnosis of “healed” 
traumatic dissecting aneurysm of the de- 
scending thoracic aorta, adhesive pericarditis 



Fig 4 This is a trans\erse section through the distal third of the aneurysm illustrating 
the canalization of the large thrombus which occupies the false channel, and the splitting of 
the media to form the wall of the aneurysm The aortic channel is on the left 
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and pleuritis, chronic myocarditis with brok- 
en compensation, and chronic nephritis. The 
patient lived some time after discharge from 
the hospital 

Cast: 3 Through Dr E R LeCount it 
was learned that Dr Roger T Vaughan, 
Night Warden at Cook County Hospital, 
had diagnosed a case of spontaneous dis- 
secting aneurysm of the aorta during life 
Aside from the obvious interest attached to 
a rare diagnosis, this case is important be- 
cause it illustrates, also, the all too fie- 
quent tendency to diagnose a perforated ul- 
cer because of acute upper abdominal pain 

Case Simmaty J H, a white male, age 
49, was admitted to Cook County Hospital 
in December, 1921, at 6 P M , after having 
been seen at home and sent in as a suspected 
case of perforated gastric ulcer Previous 
to this time there had been trouble referable 
to the gastro-mtcstinal tract However he 
had complained of palpitation on climbing 
stairs for about two months Six weeks be- 
fore the onset he had been treated at the 
Rush Dispensary for “heart trouble” 

About five hours before admission and 
shortly after eating, he was suddenly sci 7 cd 
with an agonizing kmfc-likc pain, located 
principally in the epigastrium It was con- 
stant, but waxed and waned in intensity It 
doubled him up and lie was \cry restless, 
rolling from side to side The pam was 
something cntuely new to him lie \om- 
itcd several tunc*, during the afternoon, but 
had seen no blood lie was di 77 \ and col- 
ored with perspiration 1* irhtr, hts distress 
had been aggrn\ated hi drinking hot water 
( >n admission there was slight upper abdom- 
inal rigidity and moderate Underlies* Jocal- 
i7«.d elm fh in the epigastrium Tin pam- 

<1 .iitir.K 1 ,t 1 1 /kf ivr.kfi irfUktt !•( tlir vt 


rough to and fro pericardial friction mb 
was audible over the entire precordiuni 
There was a retraction of the apical inter- 
spaces m systole The lung examination 
wtas negative On careful questioning it 
was elicited that the patient also had pun 
over the lower tw'o or three ribs on both 
sides, radiating from back to front 

The conclusion drawn was that tlu* 
was not a surgical abdominal condi- 
tion The absence of marked rigidilt. 
tenderness, distension, and mass and 
the piesence of practically normal per- 
istaltic sounds failed to form the basis 
of any evidence of an intra-abdominal 
lesion 

The primary findings wcic Se\erc 
pain in the epigastrium and low er client, 
neuralgiform 111 character, sudden in 
onset, and lasting mote or less con- 
stantly over a pcnod of five hour's . 
unequal pulses and unequal blood pi in- 
sures Along with the ‘•light antnna 
this suggested a sudden accident m tin* 
chest. At his age the rupture of an 
aneurysm was the most likely 1 
bilitv, and the relative slowness of •'» 
fatal termination suggested an atu»* 
iysm of the dissecting \amty. 'Hurt 
was no c\ idem c of perforation into d ( 
peritoneal or pletnal i.'iutus Noam n 
nstnal findings Midi as limit or pnb ^ 
tion were pr< sent It was su*>peit M 
then that the lesion w is .in .tie nn nt 

of tin arterios* h rotu typ 
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mission prohibited such a piocedure 
In addition it was felt that the diag- 
nosis was sufficiently secure on clinical 
giounds alone Post-mortem examina- 
tion was confirmatoiy 

Anatomic Diagnosis ( Di B R LeCoimt ) 
“Fresh dissecting aneurysm of the aorta, in- 
nominate and right common carotid arteries 
perforation into the pericardial sac, marked 
hemopericardium , slight left hemothorax, 
slight hemoperitoneum , slight hemorrhage 
into the tissues back of the aorta and around 
the innominate artery and vein, compressed 
right auricle and ventricle, edema and ane- 
mia of the lungs , edema and marked hy- 
peremia of the liver, passive hyperemia of 
the kidneys and spleen” 

Other items m the diagnosis have no 
bearing on the disease under discussion 

“The pericardial sac is completely filled 
with blood, most of which is clotted The 
pulmonary artery is deeply furrowed by the 
pressure in front, and the right auricle and 
ventricle are partially collapsed The hem- 
orrhage has occurred from a rupture of the 
adventitia on the right side of the aorta 
In addition to the pericardial hemorrhage, 
blood has seeped into the tissues just below 
the innominate vein and to the left of the 
innominate artery There is a slightly turbid 
pale brown fluid in the left pleural cavity 
The wall of the aorta is split all the 
way down to 4 cm caudad to the renal 
arteries and the split extends m the other 
direction to the heart and is m the dorsal 
part of the wall The wall of the abdominal 
aorta is thm, and occupying nearly all of the 
lining of this part, as well as of the com- 
mon lliacs, are yellowish thickenings with- 
out lime The dissection is continued into 
the innominate and right common carotid 
arteries, but these are the only branches so 
involved The split in the innominate ar- 
tery extends into the right common carotid 
artery for about 2 cm distal to the mouth, 
and here there is a transverse slit m the 
wall about 7 mm long, through which the 
lumen of the artery communicates with the 
aneurysm ” 


Summary 

1 In the foregoing review we have 
summarized what appear to be the 
most important features of dissecting 
aneuiysm of the aorta, from a clinical 
and pathological standpoint 

2 The etiology, symptomatology, 
diagnosis, prognosis and pathology of 
dissecting aneuiysm of the aorta aie 
given 

3 Particular stiess is laid upon 
traumatism as an etiologic agent, with 
a discussion of the probable relation- 
ships of the different mechanical and 
anatomic factors concerned 

4 Various medicolegal aspects of 
traumatic dissecting aneurysm of the 
aorta are presented 

5 Three new cases are leported, 
two of which were confirmed at au- 
topsy 

Case 1, lllusti ated, was piobably of 
tiaumatic origin Case 2, probably 
also of traumatic origin, was diagnosed 
before death Theie was no post-mor- 
tem examination Case 3 was a proven 
case of spontaneous dissecting aneur- 
ysm of the aorta, diagnosed befoie 
death 

I am indebted to the following men for 
timely suggestions, and for permission to use 
material Dr James B Herrick, Dr E R 
LeCount, Dr C AV Apfelbach, Dr R C 
Brown, Dr Roger T Vaughan Case rec- 
ords and abstracts were kindly furnished by 
Presbyterian Hospital, Chicago, Cook Coun- 
ty Hospital, Chicago, Mercy Hospital, Osh- 
kosh, Wise , The Mayo Clinic, Rochester, 
Minn 
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Clinical and Experimental Observations on 
the Treatment of Pernicious Anemia with Desiccated 
Stomach and with Liver Extract* t 

By Cyrus C Sturgis, MD, FACP, and Raphael Isaacs, M D , 

F A C P , Ann Arboi , Michigan 


Introduction 

T HE possibility that a defect in 
the stomach may be related to the 
etiology of pernicious anemia has 
been lecogmzed for many years This 
belief has been based upon a number 
of clinical facts, some of which have 
been established and confirmed by nu- 
merous observers The most signifi- 
cant evidence suggesting this etiologi- 
cal relationship is that every patient, 
pi obably without exception, has at least 
a functional impairment of the stomach 
mucosa as indicated by the inability 
to secrete hydiochloric acid This fact 
becomes even more significant now 
that it is known that hydrochloric acid 
is not secreted under the powerful 
stimulus of histamm injections, that 
the achlorhydria precedes all other 
known evidence of the disease, and 
that the acid does not appear m the 
gastric contents during a spontaneous 
01 therapeutically induced remission 
Evidence of an impaired function of 
the stomach mucosa, therefore, is the 

*From the Thomas Henry Simpson Memo- 
rial Institute for Medical Research, Uni- 
versity of Michigan, Ann Arbor, Michigan 
fRead at the Baltimore Meeting of the 
American College of Physicians March 2/, 
I93t 


earliest, the most constant, and the 
most persistent abnormality known to 
exist m a patient with the disease 

Additional suggestive data pointing 
to the role of the stomach m the causa- 
tion of the disease, are to be found in 
the reported cases of patients who have 
had a total gastrectomy and who later 
developed the blood picture ot perni- 
cious anemia This important evidence 
is based upon only rare observations, 
as the operation usually is performed 
for extensive carcinoma of the stom- 
ach, lecurrences of the growth may 
confuse definite conclusions, and many 
patients do not survive a sufficient pe- 
liod of time to permit the development 
of the anemia 

Opinions concerning the importance 
of the stomach m the etiology of per- 
nicious anemia have been based solely 
upon clinical obseivations until recent- 
ly when Castle 1 reported his classical 
experiments, which appear to demon- 
strate conclusively that theie is funda- 
mental relationship between the ane- 
mia and a defect m the gastric secre- 
tion This obsener fed proteins in 
the form of 300 grams of slightly 
cooked Hamburg steak to normal per- 
sons and recoi ered it after it had been 
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the sex, age, duration of present ill- 
ness, red blood cell count prior to 
treatment and the dosage employed in 
treatment m the two groups is given m 
Table I 

Prepai attons Used and Method of 
Administration — The desiccated stom- 
ach* was prepared by removing the 
fat and surrounding mesentery, and 
chopping the material very fine This 
was then dried at a low temperature 
and the fat removed by repeatedly 
washing with petroleum benzine One 
hundred grams of fresh stomach 
yielded an average of 13 3 grams (n 7 
to 150 grams) of the dned, defatted, 
material With the fat removed the 
material has very little odor and only 

*Ventriculin (NNR) prepared through 
cooperation with Parke, Davis and Company 
of Detroit 


a slight taste It is not soluble m 
water, but may be eaten, preferably in 
tomato juice, as one would a thick ce- 
real Tilly’s Liver Extract was used 
throughout in the second group and m 
most instances was given m tomato 
juice, but also in water or orange juice 
Usually both therapeutic agents were 
given to the patient midway between 
breakfast and lunch, but occasionally 
the dose was divided into two equal 
parts by giving a mid-mornmg and 
mid-afternoon portion 
The blood studies were made at the 
same time each day so that comparative 
observations could be recorded For 
the reticulocyte counts, brilliant cresyl 
blue-Wnght’s stam preparations were 
made, 1000 cells being counted, ex- 
cept when there was any doubt, m 
which case 2,000 or more were enumer- 


TablE I 



Fifty patients treated with 
desiccated stomach — (Ventriculin) 

Fifty patients treated with 
Lilly’s Liver Extract 

Sex 

Males 31 Females 19 

Males 34 Females 16 

Age 

40 to 70 years (92%) 

40 to 60 years (68%) 

3 under 40 years (24, 26, 27 years) 

3 over 70 years (72, 74, 74 years) 

40 to 60 years (56%) 

40 to 70 years (80%) 

3 under 40 years (34, 35, 39 years) 

S over 70 years (72, 73, 74 , 74 , 75 
years) 

Duration 

of 

illness 

1 year or less SO % 

2 years or less 62% 

3 years or less 96% 

Over 3 years 4 % 

1 year or less 46% 

2 years or less 62% 

3 years or less 80% 

Over 3 years 20% 

Red blood cell 
count before 
treatment 

I million or less 12% 

I I to 2 million 58% 

21 to 2 8 million 3 0% 

I million or less 28% 

I I to 2 million 50% 

21 to 2 8 million 22% 

Dosage 

80% of patients received 30 to 40 
grams daily 

10% of patients received IS to 20 
grams daily 

68% of patients received from 5 
to 12 vials* daily 

18% of patients received from 3 
to 4 vials daily 


*1 vial is made from 100 grams of h\er 
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however, may persist m those patients 
who have advanced spinal cord 
changes, even though the red blood 
cell count becomes normal It is pos- 
sible that this may be explained by an 
impairment of the nervous control of 
the intestines The characteristic glos- 
sitis which was present m over fifty 
per cent of this group of patients is 
usually readily controlled by the treat- 
ment In a few patients, it has per- 
sisted in a mild degree, and occasion- 
ally there has been recurrence of the 
complaint after the blood has become 
normal 

Fever, Pulse Rate , Gam m Strength 
Other striking manifestations of im- 
provement are the disappearance of the 


fever and tachycardia which are so 
commonly present when the anemia is 
severe, and a rapid gam in strength 
and sense of well being Even when 
the anemia has been severe before 
treatment, the patient is usually able 
to become ambulatory within a week 
or two, and in an additional six to 
eight weeks may resume a normal life 
Some patients have returned to their 
former laborious occupations, which 
have required more than an ordinary 
amount of physical strength and en- 
durance 

Skin Changes Additional and con- 
stant evidence of improvement is a dis- 
appearance of the yellowish pallor 
which is present m all patients when 



Shows a\ cngc gain in lioch weight of 50 patients trca'ecl with Vcntnculin, 111 weeks 
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the anemia is severe This disappears 
as tiie blood bilirubin approaches nor- 
ml, which is in about two or three 
v.ftVs It is interesting to note that 
within a few days after the treatment 
)> begun, the pads of the fingers and 
prims, the chin, the cheeks and the 
tip of the nose liecomc flushed This 
reaction nurt be a vasomotor phenom- 
< non ns the flushing occurs before there 
is a demonstrable increase in the red 
blood cell count. The creases in the 
S-'drrr of the hands remain pale, how- 
ever. and do not become red until the 
blood count is Ixjtwcen 2 / and 3 mil- 
hou red blood cells per cubic milli- 
nv ter 


tract to keep their blood at a normal 
level. From our present experience, 
however, it is not possible to say that 
desiccated stomach is superior to liver 
in treating the neurological complica- 
tions. In general it may be concluded 
that improvement in the minor neuro- 
logical symptoms frequently occurs, 
but in patients with more extensive in- 
volvement, the outlook is far less prom- 
ising. 

Changes in the Peripheral Blood 
When desiccated defatted whole 
stomach or liver or liver extract is fed 
to patients with uncomplicated perni- 
cious anemia, a characteristic "retictilo- 
cjte response” follows. This consists 
of (1) a latent period. (2) a rapid 
increase in the absolute number and 
percentage of reticulocytes, reaching 
a maximum, followed by (3) a de- 
crease in the percentage until the pre- 
treatment level or slightly above ( t to 
3 per cent) is reached. 
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Maximum reticulocyte 

073 — 02 E° 


(E°= Initial red blood cell count m millions 
Tier cu mm ) 

The following table shows the cal- 
culated maximum reticulocyte percent- 
age with relation to the initial red 
blood cell count* 


Tabi.e II 


Initial 

Red 

Blood 

Cell 

Count* - 

Range of 
Maximum 
Reticulocyte 
Percentage 

Average 

Maximum 

Reticulocyte 

Percentage 

04 

55 7-691 

61 9 

05 

50 4 - 61 9 

55 7 

06 

45 7 - 55 7 

50 4 

07 

41 6 - 50 4 

45 7 

08 

380 - 457 

41 6 

09 

34 6 - 41 6 

' 380 

10 

31 7 - 38 0 

34 6 

1 1 

29 0 ~ 34 6 

3 i 7 

1 2 

265 - 31-7 

290 

13 

24 3 - 29 0 

265 

14 

22 3 - 26 s 

243 

15 

204 - 24 3 

223 

1 6 

18 7 - 22 3 

204 

17 

17 1 - 204 

187 

18 

156 - 187 

17 1 

19 

14 1 - 17 1 

156 

20 

129 - 156 

14 1 

2 1 

11 6 - 14 1 

129 

22 

105 - 129 

11 6 

23 

94 - 11 6 

105 

24 

8 4 - 10 5 

94 

25 

75 - 94 

84 

26 

66- 84 

75 

27 

57 - 75 

66 

28 

49 - 66 

57 

29 

41 - 57 

49 

30 

34 - 49 

41 

31 

27 - 4*1 

34 

32 

21 - 34 

27 

33 

- 15-27 

2 1 

3-4 

09 - 21 

15 

35 

03 - 15 

09 


The average actual maximum reticu- 
locyte per cent for the hundred pa- 
tients treated by liver or stomach was 
23 7 The calculated maximum for 
this group was 21 52 per cent For 
the 50 patients treated with liver ex- 
tract the actual maximum was 22 36 
per cent, while the calculated maximum 
was 2343 per cent. For the 50 pa- 
tients treated with desiccated stomach, 
the observed maximum was 24 19 per 
cent, while the calculated maximum 
was 19 61 per cent 

Figure 2 shows the relationship be- 
tween the observed maximum reticu- 
locyte percentage and the initial red 
blood cell count compared to the cal- 
culated maximum percentage for the 
liver extract cases and for those treated 
with stomach It is evident that the 
patients receiving Ventriculm made 
from an average of 225 grams of fresh 
stomach daily responded as well as, if 
not better than, those receiving the ex- 
tract made from an average of 536 
grams of fresh liver. daily If whole 
liver and whole stomach have the same 
degree of hemogenic activity, one-half 
of it must be lost in making the liver 
extract 

Of the 50 patients treated with liver 
extract, the average length of time re- 
quired to reach the maximum reticu- 
locyte percentage was 69 days, while 
the average for the stomach treated 
patients was 7 52 days, a difference of 
a little more than one-half day. This 
was exclusive of patients receiving 
massive doses. In view of the fact 
that the stomach treated patients 
reached, and in many cases exceeded, 
the calculated maximum reticulocyte 
percentage, the 062 day increase in 


^Millions per cubic millimeter 
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the anemia is severe. This disappears 
as the blood bilirubin approaches nor- 
mal, which is m about two or three 
weeks. It is interesting to note that 
within a few days after the treatment 
is begun, the pads of the fingers and 
palms, the chin, the cheeks and the 
tip of the nose become flushed. This 
reaction must be a vasomotor phenom- 
enon as the flushing occurs before there 
is a demonstrable increase in the red 
blood cell count. The creases in the 
palms of the hands remain pale, how- 
ever, and do not become red until the 
blood count is between 2.V2. and 3 mil- 
lion red blood cells per cubic milli- 
meter. 

Changes in the Nervous System 

A very large majority of patients 
with pernicious anemia have symptoms 
referable to the nervous system of 
which the most common is paresthesia 
of the hands and feet This symptom 
may entirely disappear with stomach 
therapy, although it is not entirely con- 
trolled in all patients. There is a less 
favorable effect on the more serious 
neurological complications, such as loss 
of the sense of position of the limbs, 
impaired control' of the sphincters of 
the bladder and rectum, and spastic 
paraplegia, although occasionally the 
improvement may be remarkable In 
some instances, the neurological mani- 
festations are held in abeyance, or, less 
commonly, there may be a distinct ad- 
vance in the symptoms despite the fact 
that the anemia has been controlled 
The latter situation has not been ob- 
served so far in patients who have 
been treated with desiccated stomach, 
but has been known to occur in those 
who have received sufficient liver ex- 


tract to keep their blood at a normal 
level. From our present experience, 
however, it is not possible to say that 
desiccated stomach is superior to liver 
m treating the neurological complica- 
tions. In general it may be concluded 
that improvement in the minor neuro- 
logical symptoms frequently occurs, 
but in patients with more extensive in- 
volvement, the outlook is far less prom- 
ising. 

Changes in the Peripheral Blood 

When desiccated defatted whole 
stomach or liver or liver extract is fed 
to patients with uncomplicated perni- 
cious anemia, a characteristic "reticulo- 
cyte response” follows This consists 
of (1) a latent period, (2) a rapid 
increase in the absolute number and 
percentage of reticulocytes, reaching 
a maximum, followed by (3) a de- 
crease in the percentage until the pre- 
treatment level or slightly above (1 to 
3 per cent) is reached. 

Calculated Maximum Reticu- 
locyte Per Cent 

A valuable feature in studying the 
potency of a preparation is the height 
to which the reticulocyte percentage in- 
creases after the therapy has been 
started. Based on the study of the 
average maximum rise reached in many 
patients, Minot, Cohn and their co- 
workers 4 noted that there was a rela- 
tionship between the maximum height 
of the reticulocyte count and the initial 
red blood cell count. The lower the 
red blood cell count on the day that 
the first dose* of the medicine was 
given, the higher was the rise in the 
number of reticulocytes Riddle’s for- 
mula 6 is as follows : 
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Maximum reticulocyte 

073 — 02 E° 


*■ 073 + 08 E° 

(E°= Initial red blood cell count in millions 
'Tier cu mm ) 

The following table shows the cal- 
culated maximum reticulocyte percent- 
age with relation to the initial red 
blood cell count 

Tabix II 

Initial 

Red 

Range of 

Average 

Blood 

Maximum 

Maximum 

Cell 

Reticulocyte 

Reticulocyte 

Count* 

Percentage 

Percentage 

04 

35 7 - 69 1 

61 g 

05 

50 4 - 6r 9 

55 7 

06 

457 - 557 

50 4 

07 

41 6 - 50 4 

457 

08 

380 - 457 

41 6 

09 

34 6 - 41 6 

' 380 

10 

31 7 - 38 0 

34 6 

1 1 

29 0 - 34 6 

3 i 7 

1 2 

265 - 31.7 

290 

13 

24 3 - 29 0 

265 

M 

22 3 - 26 5 

243 

15 

204 - 24 3 

223 

1 6 

18 7 - 22 3 

204 

17 

17 1 - 204 

18 7 

18 

156-187 

17 1 

19 

141-171 

156 

20 

129 - 156 

14 1 

2 1 

11 6 - 14 1 

129 

22 

105 - 129 

11 6 

23 

94 - 11 6 

105 

24 

8 4 - 10 5 

94 

25 

75 - 94 

84 

26 

66 - 84 

75 

27 

57 - 75 

66 

28 

49 - 66 

57 

29 

41 ~ 57 

49 

30 

34-49 

41 

3i 

27 - 4.1 

34 

32 

21 - 34 

2.7 

33 

1 5 - 27 

21 

34 

09 - 21 

15 

3 5 

03 - 15 

09 


The average actual maximum reticu- 
locyte per cent for the hundred pa- 
tients treated by liver or stomach was 
23 7. The calculated maximum for 
this group was 21 52 per cent £or 
the 5° patients treated with liver ex- 
tract the actual maximum was 2236 
per cent, while the calculated maximum 
was 2343 per cent. For the 50 pa- 
tients treated with desiccated stomach, 
the observed maximum was 24 19 per 
cent, while the calculated maximum 
was 19 61 per cent 

Figure 2 shows the relationship be- 
tween the observed maximum reticu- 
locyte percentage and the initial red 
blood cell count compared to the cal- 
culated maximum percentage for the 
liver extract cases and for those treated 
with stomach. It is evident that the 
patients receiving Ventncuhn made 
from an average of 225 grams of fresh 
stomach daily responded as well as, if 
not better than, those receiving the ex- 
tract made from an average of 536 
grams of fresh liver. daily. If whole 
liver and whole stomach have the same 
degree of hemogemc activity, one-half 
of it must be lost in making the liver 
extract 

Of the 50 patients treated with liver 
extract, the average length of time re- 
quired to reach the maximum reticu- 
locyte percentage was 69 days, while 
the average for the stomach treated 
patients was 7 52 days, a difference of 
a little more than one-half day This 
was exclusive of patients receiving 
massive doses In view of the fact 
that the stomach treated patients 
reached, and in many cases exceeded, 
the calculated maximum reticulocyte 
percentage, the 062 day increase in 


♦Millions per cubic millimeter 
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tion, the reticulocyte response is de- 
layed or submaximal 

1 Man (No 233076), age'67 years There 
was considerable retention of food in the 
stomach 15 hours after the evening meal 
Initial red blood cell count 1,010,000 per 
cu mm, hemoglobin 24 per cent (Sahli) 
The patient received 30 grams of an active 
preparation of desiccated stomach daily A 
maximum reticulocyte percentage of 13 5 
was reached on the seventh day instead of 
the calculated 31 7 per cent The reticulo- 
cyte percentage returned to normal on the 
nth day The red blood cell count reached 

2.760.000 per cu mm m four weeks and 

4.480.000 per cu mm in ten weeks 

2 Man (No 243961), age 70 years Food 
from a meal IS hours previously was found 
m the stomach on gastric analysis There 
was a history of similar findings during 
previous gastric examinations The initial 
red blood cell count was 2,610,000 per cu 
mm The patient was given 80 grams of 
desiccated stomach daily A maximum re- 
ticulocyte percentage of 6 8 was reached on 
the seventh day, although the calculated 
maximum percentage was 7 5 per cent, which 
should have been expected for less than 
one-half the dosage used In four weeks 
the red blood cell count rose to 3,280,000 per 
cu mm 

The second phenomenon winch sug- 
gests that some of the active substance 
may be generated after the stomach tis- 
sue is ingested, is the thermolabile char- 
acter of the material as compared with 
the relatively more thermostabile na- 
ture of the material m liver or liver 
extract While the dried stomach may 
be exposed for hours to temperatures 
of around 82 degrees C, in an at- 
mosphere of petroleum benzene, with- 
out great loss of potency, 111 the pres- 
ence of moisture, in 30 minutes at 60 
degrees practically all the hemogemc 
activity is destroyed It is possible to 
extract some of the active principle 
from fresh stomach 43 or from Ven- 


tnculin 44 with water An acid aqueous 
extract (pH 45), evaporated at 82 de- 
grees C pioved to be ineffective in 
three patients who subsequently re- 
sponded well to whole desiccated stom- 
ach An extract made by a method 
similar to that used in preparing livei 
extract, except that some of the pro- 
tein was precipitated by a lead solu- 
tion, showed but the faintest trace of 
activity (observed reticulocyte response 
5 6 per cent, calculated 24 3 per cent) 
m a patient who subsequently re- 
sponded perfectly to whole desiccated 
stomach tissue It is possible that the 
material was inactivated when heated 
to the temperature of 60 degrees C 
Meulengracht, et al , 6 weie unable to 
extract the active principle from stom- 
ach, using the methods reported by 
Cohn 7 m the preparation of liver ex- 
tract In interpreting these experi- 
ments it must be remembeied, how- 
ever, that the active principle may be 
destroyed more easily in the environ- 
ment of the normal hog stomach tis- 
sue constituents (eg, hydrochloric 
acid and pepsin present) than in the 
liver tissue, or may be more thermo- 
labile 

The next group of experiments 
throws light on the problem from an- 
other angle It was desired to study 
the hemopoietic activity of the various 
constituents of the stomach, to note 
whether one part was more active than 
another It was known from clinical 
experience that muscle tissue (meat) 
alone was not active m inducing a re- 
mission in pernicious anemia Sharp 8 
had postulated the theory that stomach 
tissue would be an active hemogemc 
agent because it had arisen from the 
same embryonic layer as the liver, al- 
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though Castle’s 1 work has suggested a 
specific secretion from the stomach as 
an activating agent. 

The mucosa and muscularis layers 
were carefully separated, dried and fed 
separately to patients with pernicious 
anemia. It was found that either layer 
was very effective m inducing the blood 
changes associated with a remission if 
the material was not heated Thus 300 
grams of fresh muscle layer dried to 

64 grams caused a reticulocyte rise of 
20 3 per cent (calculated rise 17 1 per 
cent) in a patient whose initial red 
blood cell count was 1 79 million per 
cu. mm However, 30 gram doses (re- 
presenting 230 grams of fresh muscle 
layer) for 10 days failed to cause a 
remission when the muscle tissue was 
dried, defatted with acetone and ex- 
posed to a maximum temperature of 

65 to 82 degrees C. m the process. 
Similarly 64 grams of desiccated mu- 
cosa (representing 360 grams of fresh 
tissue) not exposed to heat, caused a 
maximum rise m the reticulocytes of 
4 1 & per cent m a patient whose ex- 
pected rise was to 25 o per cent This 
confirmed the work of Wilkinson 16 
and explained our inability to obtain 
similar results m our original experi- 
ments 2 as the importance of the tem- 
perature factor was not appreciated at 
the time the first experiments were 
performed The glandular portion of 
the mucosa, desiccated at a tempera- 
ture of 65 to 82 degrees but not de- 
fatted, was fed in 30 and 60 gram 
doses daily (representing 158 and 316 
grams of fresh mucosa) to another pa- 
tient whose initial red blood cell count 
was 1,230,000 per cu mm. With 30 
grams daily there was a reticulocyte 
response to 6.8 per cent instead of the 


expected 27.5 per cent With 60 grams 
there was a secondary rise to 9 3 per 
cent. Subsequently this patient re- 
ceived whole stomach (28 grams of 
desiccated stomach representing 240 
grams of the fresh organ) and had a 
very satisfactory' increase of the re- 
ticulocytes to 3 6.6 per cent, in compari- 
son to a calculated rise of 20.0 per cent 
In four other patients who were fed 
this heated mucosa, three gave no re- 
ticulocyte response at all and one gave 
a questionable slight response. 

It is of importance to recognize, 
however, that when the muscle layer 
and mucosa are ground together, and 
then exposed to the temperature of 65 
to 82 degrees C. in the drying proc- 
ess, the hemopoietic activity is not de- 
stroyed It is thought that an en- 
zyme-like material is formed m the 
mucosa, and that it acts rapidly on the 
muscle layer at the death of the ani- 
mal, so that by the time the two layers 
can be separated, some of the active 
material has been generated or has dif- 
fused through the tissues The work 
of Castle suggests that this “enzyme” 
or generating substance is absent in the 
stomachs of patients with pernicious 
anemia. His evidence is that it is ex- 
creted by the stomach, and the pres- 
ent work shows that it originates from 
the glands of the mucosa 

Variations in Reticulocytes Dur- 
ing Short Intervals 

Porter and Irving 20 have reported 
that following the administration of a 
potent aqueous extract of liver to pa- 
tients. with pernicious anemia there is 
a variation in the percentage of reticu- 
locytes in as short an interval as a few 
hours. A study of the blood of twelve 
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patients (six treated with liver ex- 
tract and six with desiccated stomach) 
was made at two to four hourly inter- 
vals to obtain additional information 
concerning this It was found that in 
both groups there was considerable va- 
riation in the absolute numbers and 
percentages of reticulocytes during the 
course of the day Variations up to a 
168 per cent increase m two hours 
have been noted after desiccated stom- 
ach therapy and a 21 per cent increase 
m four hours after massive doses of 
liver extract There was a tendency 
for the reticulocyte counts to be high- 
er in the afternoon and evening than 
at other times during the day, but the 
incidence of the highest counts for all 
patients fell more frequently (31) 
during the sleeping hours (8 00 P M 
to 4 00 A M inclusive) than during 
the day (8 00 A M to 4 00 P.M in- 
clusive) 

Several factors enter into the pro- 
longation or shortening of the three 
periods Chronic infection prolongs 
the latent period, decreases the maxi- 
mum percentage of reticulocytes and 
prolongs the period required for the 
return of the reticulocyte percentage 
to normal The following case his- 
tories illustrate this condition 

Effect of Infection 

A patient (Case No 240147) with perni- 
cious anemia had septic tonsils and chronic 
bronchitis His initial red blood cell count 
was 1,120,000 per cu mm , hemoglobin 15% 
(Sahli) and leucocyte count 4800 per cu 
mm He did not develop a leucocytosis at 
any time His temperature during the first 
27 days ranged between 99 0 F, and 102.5° F 
(37 5° C to 39° C ) but was normal after 
the 28th day The reticulocyte count reached 
a maximum of only 274% instead of 31 7% 
on the 17th day instead of the 7th or 8th 
day, and did not return to ndrmal until the 


29th day However, in 62 days his red blood 
cell count reached 6,280,000 per cu mm and 
his hemoglobin 74% (Sahli), after takmg 
40 to 50 grams of dried stomach daily dur- 
ing the first 4 weeks and 20 grams daily 
thereafter 

Another patient (Case No 235661) with 
pernicious anemia and acute otitis media, 
had a temperature ranging from 99° F to 
102° F (37 5 0 C to 38 9 0 C ) during the 
first 17 days of treatment During this 
time the maximum rise of the reticulocytes 
m response to the daily feeding with 40 
grams of dried stomach, was 11 3% instead 
of the calculated 45 7% On the 9th day of 
therapy he was given a blood transfusion 
Following this there was a subsidence of the 
fever and improvement physically The 
dried stomach was continued, and the re- 
ticulocyte percentage fluctuated from 62 to 
11 8% However, on the 10th day it reached 
a maximum of 195%, which was the cal- 
culated maximum for the new posMrans- 
fusion level of the red blood cells Subse- 
quently his red blood cell count rose to 
5,310,000 per cu mm and his hemoglobin to 
88% while takmg 20 grams of the dried 
stomach daily This patient did not show a 
leucocytosis during his infection 

Infection may cause a fall in the red 
blood cell count in spite of adequate 
therapy Acute infection may not only 
prevent the nse m the reticulocyte per- 
centage, but when once begun may 
cause its rapid fall In a patient re- 
ceiving liver extract, who developed 
erysipelas, it was noted that there was 
a rapid decrease m the number of re- 
ticulocytes (inhibition of production) 
and a failure of the red blood cell 
count to increase After the infection 
there was a rapid recovery m the ery- 
thropoietic function 

Another circumstance which pro- 
longs the three periods, and which pre- 
vents a maximum reticulocyte rise to 
its proper degree, is found when the 
therapeutic preparation is weak or 
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Fig 3 Shows the effect of suboptimal doses of an experimental preparation of drie 
stomach of a potency lower than normal 15 grams produced a definite effect but it was 
lower than one would expect 20 grams increased the effect and the maximum response 
followed the increase to 30 grams daily. 

( 

when the dose is insufficient The fol- liver extract of low potency. (Figure 
lowing figures show this condition 111 4) 

a patient receiving a non-defatted prep- Figure 3 shows the increasing re- 
aration of stomach of low therapeutic ticulocyte response in a patient fed in- 
efficiency (Figure 3) and one receiving creasing, but suboptimal amounts, of 
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a special stomach preparation of low 
therapeutic value Figuie 4 shows the 
effects of two liver extracts of low 
therapeutic value, compared to the in- 
crease in the percentage of leticulo- 
cytes after a potent preparation 

A dose above the maximum may 
shorten the normal four to five day 
period, after therapy has begun (Fig- 
ures 5 and 6) 

Patient No 241545, age 30 years The 
patient was given 50 grams of desiccated, 
defatted stomach on the first day, 150 grams 
the second day and 40 grams daily there- 
after The “reticulocyte response” began 
within 24 hours, and was veil established in 
48 hours The maximum of 59 0 % was 
reached on the 6th day (calculated maxi- 
mum 45 7 %) (Figure 5) 

Patient No 194213, age 43 years The 


patient was given 30 vials of Lilly’s Liver 
Extract by stomach tube The “reticulocyte 
response” began within 48 hours, reaching'' 
a maximum of 55 7% on the 4th day (cal- 
culated maximum 457%) (Figure 6) 

A submaximal reticulocyte rise due 
to a subop timal dosage may be fol- 
lowed by a second reticulocyte rise if 
an optimal dose of an active prepara- 
tion is given 

Patient No 241529, man, age 59 years 
When first examined the patient had been 
taking 3 vials of Lilly’s Liver Extract daily 
for 12 days He had an excellent subjective 
response, and on the 15th day his reticulocyte 
count had fallen to normal He was then 
given 30 grams of desiccated, defatted 
stomach daily A second “reticulocyte re- 
sponse” developed, reaching a maximum of 
11 (calculated 204%) 
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Fig 4 Shows the effect of three commercial liver extracts on a patient with pernicious 
anemia The first produced a delayed and inadequate response in increasing the percentage 
of reticulocytes , slightly accentuated by the second, but not at all comparable to the effect 
from the third (No 343, N N R ) 
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Patient No 227706, man, age 59 years 
The patient took 3 vials of Lilly's Liver Ex- 
tract daily for 21 days At the end of this 
time the reticulocyte count had fallen to 
71%, and reached normal during the next 
3 days He was then given 30 grams of 
desiccated, defatted stomach, and had a sec- 
ond “reticulocyte response” to 141% (cal- 
culated 380%) 

The secondary rises in the percent- 
age of reticulocytes are always below 
the calculated, the first rise having 
cleared out some of the immature cells 
of the bone marrow 


Effect of Blood Transfusion 

Three patients received blood trans- 
fusions at the beginning of their dried 
stomach therapy, because of unusual 
weakness, impending infections, or ex- 
haustion In two of these the rise m 
the percentage of reticulocytes was 
nearer to the calculated maximum for 
the new, post-transfusion level of the 
erythrocyte number, rather than to the 
original pre-transfusion count Table 
HI) 



Fig 6 Shows the rapid response when a massive dose of liver extract was fed to a 
patient with pernicious anemia The reticulocyte increase began with 48 hours, instead of 
from three to five days 
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Table III 


Patient 

Initial 

RBC Count 
Millions 

Expected 

Maximum 

Reticulocyte 

Post 

Transfusion 
RBC Count 
Millions 

Maximum Reticulocyte 
per cent. 


percu mm 

per cent 

percu mm 

Expected Actual 


241074 

162296 

235661 


089 

380 

1 34 

265 

351 

069 

45 7 

1 21 

290 

33 5 

0 75 

41 6 

1 63 

204 

19 5 


Changes in the Red Beood Cede 
Count 

In a group of 46 of the 50 patients 
of whom complete data was available, 
the following chart shows the average 
increase in red blood cell count per 
week after adequate doses of desic- 
cated stomach 


400,000 per week. Individual patients 
reaching red blood cell counts of four 
million per cu mm or more showed 
increases of 994,000, 637,000 and 580,- 
000 per week The rate of mciease 
was not equal during all months fol- 
lowing the beginning of the treatment, 
being slower after the first month and 


Table IV 


1 

2 

3 

4 

5 

6 


45 

39 

23 

13 

20 

10 




Average 



Average 



Red Blood 



Red Blood 



Cell Count 



Cell Count 


Number of 

Millions 


Number of 

Millions 

Week 

Observations 

per cu mm 

Week 

Observations 

per cu mm 


I 72 

1 73 

2 34 

2 57 
326 

3 34 
3 61 


7 

8 

9 

10 

11 


10 

18 

6 

4 

4 


414 

4 34 
460 
440 
482 


It will be noted that during the first 
week of therapy there was practically 
no increase m the average number of 
red blood cells per cubic millimeter 
In individual cases there was a slight 
increase and m others an actual de- 
crease in number The first significant 
nse is generally noted after two weeks 
After the first week there is an aver- 
age increase, for all the patients, of 


comparatively very slow after the sec- 
ond month. Figure 7 shows the 
monthly changes for 46 patients, com- 
pared with those of 90 patients treated 
with liver diet, and reported by Minot 
and Muiphy 0 The average rate of in- 
crease in the two is substantially the 
same, being slightly more rapid in the 
stomach treated cases than m this liver 
treated group 





Observations on the Treatment of Pernicious Anemia 


147 


Relation or Size of Dose and Rate 
of Cell Development 
There appears to be a definite cor- 
relation between the size of the dose 
of desiccated stomach and the time re- 
quired for the red blood cell count to 
reach four million or more per cubic 
millimeter Seven patients receiving 
from ioo to 199 grams per day (m 
terms of fresh tissue) required on the 
average 524 days to reach four mil- 
lion red blood cells per cu mm Ten 
patients receiving 200 to 249 grams per 
day required 40 1 days to reach the 
same level (Figure 8) Of 25 pa- 
tients with initial red blood cell counts 
of o 9 to 28 million per cu mm , no 
patient with uncomplicated pernicious 


anemia required moie than 35 days to 
reach the four million level if he re- 
ceived more than the equivalent of 230 
grams of fresh stomach, and no pa- 
tient reached four million m 35 days 
unless he received 180 grams or more 
Eleven patients in this group received 
from 186 to 215 grams of stomach 
(in terms of the fresh material) and 
required from 28 to 63 days to reach 
four million red blood cells per cu 
mm , regardless of the initial count 
The following table shows a compari- 
son of the average number of days to 
reach the four million level when liver 
extract or when desiccated stomach was 
used This does not take into account 
the varying dosage 



Fig 7 'Shows the a\ erage increase, bj months, m the red blood cell counts of pernicious 
anemia patients treated with whole liver and with desiccated stomach The upper line 
(stomach) shows a slightly more rapid rise when compared with the lower (In er), 
although the difference is probablj not significant 
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Fig 8 Shows the average increase in the rapidity of the improvement of the red blood 
cell count when larger doses of desiccated stomach are fed, m comparison to smaller doses 


Tabie V 

RB C Number Liver Number Dried 
(Millions) Patie nts Extract Patients Stomach 

0 9 7 56 9 days 2 515 days 

10-19 17 38 6 days 14 47 9 days 

20-29 9 34 9 days 9 430 days 

It is thus evident that within the 
dosage group classified as “adequate” 
it takes, on the average, comparatively 
longer for the patients with red blood 
cell counts below one million per cu 
mm. to reach normal, than for those 
having a higher initial count In both 
the stomach and liver treated groups 
it required but four to five days longer, 
on the average, for the r.o to 1 9 group 
than the 2 o to 29 group to reach the 
four million level 


White Blood Cells and Platelets 
With the onset of the remission, 
there is a gradual increase in the num- 
ber of white blood cells and platelets 18 
There appears to be no gross differ- 
ence between the response after liver 
extract and after stomach! therapy. 
Eosinophilia has been reported after 
raw liver diet, but no definite eosi- 
nophile increase has appeared after 
desiccated stomach therapy in the blood 
of 30 patients examined daily during 
the first 30 days, and at intervals dur- 
ing six to twelve months afterwards 10 

Rate oe Utilization, Excretion or 
Destruction : Relapses 
Riddle and Sturgis 10 showed that 30 
vials of liver extract given in one dose 
had the same effect as three vials of 
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liver extract given daily for ten days 
Kandel 21 also reported a case m which 
240 grams of Ventnculin given in four 
days were effective for eleven days 
The material is evidently stored m the 
body, and not excreted or destroyed at 
once It is suggestive that when the 
material is made by gastric digestion 
m a normal person, it is stored, possi- 
bly m the liver, as this organ appears 
to have such a rich content of the ma- 
terial The storage of the active mate- 
rial may be the mechanism by which a 
remission is maintained after the ces- 
sation of stomach or liver therapy The 
length of a remission, when therapy is 
discontinued, varies with each patient 
The relapse is apparently more rapid 
when no medication is taken than when 
a submmimal dose is used Of 35 re- 
lapses in 33 patients which relapsed 
because of discontinuance of therapy, 
or too small dosage or non-potent ma- 
terial, records are on hand of three pa- 
tients on stomach therapy and 32 on 
liver or liver extract therapy The 
relapses, as indicated by a decrease in 
the red blood cell count, appeared in 
from ten days to nine months The 
average period for the development of 
a complete blood relapse is probably 
slightly less than two months, and ap- 
pears to be essentially the same in pa- 
tients treated with liver extract or with 
stomach, although the series is at pres- 
ent too small to permit the drawing of 
definite conclusions In the three re- 
lapses in patients treated with stomach, 
the blood count decrease was noted m 
from two to two and one-half months 

1 

after a normal blood count, during 
which period the medication had been 
discontinued or an insufficient amount 
taken The most rapid relapse after 


liver extract therapy was noted m a 
patient m whom the red blood cell 
count fell from 5,060,000 per cu mm 
to 2,300,000 m ten days There is 
evidently rapid destruction or coun- 
teraction of the hemopoietic substance 
during infection 

Patients Apparently Refractory 
to Liver, Responding to Dried 
Stomach 

Occasionally a patient is encountered 
who does not respond perfectly to liv- 
er, and the blood count cannot be in- 
creased appreciably above three million 
per cubic millimeter. The following 
case history illustrates this point 

A man (Case No 210673), age 65 years, 
gave a history of pernicious anemia of at 
least 3 years duration When liver extract, 
6 vials daily, (343, N N R ) was begun his 
red blood cell count was 1,250,000 per cu 
mm, and his hemoglobin 25% (Sahli) He 
had a typical “reticulocyte response” and in 
23 days his red blood cell count was 3,400,- 
000 per cu mm and his hemoglobin 65% 
(Sahli) He was given 4 vials of a liver 
extract daily after this, but no change was 
noted m the blood count m 36 days It was 
thought that the particular liver extract used 
was not of normal potency, so the dose was 
doubled (8 vials daily) No change oc- 
curred in 21 days and the liver extract was 
changed to a lot of known potency, 4 vials 
( 343 , N N R ) daily There was a slight 
drop in the red blood cell count m 30 days, 
it was unchanged in 35 more days of this 
therapy, and again the same after 34 more 
days, and 26 days and 63 days Thus the 
blood count remained around 3 million for 
245 days using what was usually an ade- 
quate dose of a potent liver extract The 
patient was then given 14 grams of dried, 
defatted stomach daily, the dose being re- 
duced to 10 grams later The blood count 
taken 8 weeks later showed a slight increase 
to 3,870,000 red blood cells per cu mm., 
and 83% hemoglobin (Sahli), with great 
subjective improvement The count rose 
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rapidly to 4,390,000 per cu mm and the 
hemoglobin to 91% (Sahli) where it has 
remained for z l A months to the present 
Renshaw , 11 Leschke , 83 and Snapper 
and Dupreez 12 reported similar cases. 

Effect of Liver Extract, Liver or 
Desiccated Stomach on Secondary 
Anemias 

Sixteen patients with various types 
of anemia were treated with liver or 
liver extract and three with desiccated 
stomach In only two was there a 
therapeutic response attributable to the 
medication One, a patient with fish 
tape worm infestation and anemia, re- 
sponded well to whole liver and the 
other, a patient with myxedema and 
anemia, responded to liver extract. 
While either liver or stomach therapy 
appears to be specific for the macrocy- 
tic anemias of the pernicious anemia 
type, including sprue (Castellam, 18 ) it 
is possible that empirically other con- 
ditions may be found which may be 
helped 

Causes of Failure in the Treat- 
ment of Pernicious Anemia 
with Desiccated Stomach 
or Liver Extract 

Our experience seems to have dem- 
onstrated dearly that the blood of a 
patient with uncomplicated pernicious 
anemia will return to normal following 
the administration of adequate doses of 
desiccated hog’s stomach 2 > 3 Proof of 
this is to be found m treating our own 
series of 100 patients and confirmatory 
evidence is available in the published 
results of Conner , 14 Wilkinson, 1 '* Ren- 
shaw , 11 Snapper and Dupreez , 12 Rose- 
now , 1C Mculcngracht and Hecht- Jo- 
hansen,® Hitzcnberger 17 and others 21 - 4r> 


When the treatment is applied to 
some patients, however, the anticipated 
improvement may not follow This 
situation requires the careful consider- 
ation of several possible' explanations 
as follows: 

1 The diagnosis of pernicious ane- 
mia may be incorrect. As far as it is 
known at present, desiccated stomach 
is effective only in pernicious anemia 
and sprue . 13 Assuming that it has an 
action similar to liver or liver extract, 
it may be surmised that it will also 
benefit patients with the so-called “per- 
nicious anemia’” of pregnancy, and the 
anemia associated with Dibothryoceph- 
alus latus infestation. There are other 
varieties of anemia which resemble the 
pernicious type and yet do not respond 
to stomach therapy. Probably one of 
the most confusing is aleukemic leu- 
kemia, which in some instances is dif- 
ferentiated from pernicious anemia 
only with the greatest difficulty All 
other types of anemia which do not 
respond to the modern treatment of 
pernicious anemia must be eliminated 
before it can be said that the therapy 
is ineffective 

2 It is known that any type of acute 
infection with a febrile reaction re- 
duces, to a certain extent, the effective- 
ness of desiccated stomach If the 
treatment fails, therefore, an attempt 
should be made to eradicate all forms 
of active infection If this cannot be 
eliminated, the dose should be doubled 
and every effort made to minimize the 
effect of the counteracting agent 

3 Occasionally failure is due to the 
fact that the patient is not under con- 
stant observation and takes only a small 
portion of the prescribed dose Too 
often efficient therapy is discarded be- 
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cause the red blood cell count is said 
not to increase during the first week 
or two of treatment. While it is true 
that the average red blood cell count 
increases between 400,000 and 500,000 
per cu mm per week, this increase is 
not always m the form of a smooth 
curve for each patient. As shown in 
an earlier section, in some there is no 
.change for a week or two, and then a 
rapid rise at the rate of a million or 
more cells per cu mm per week It 
should be emphasized, furthermore, 
that the earliest change which is noted 
in the blood is not necessarily a rise 
in the red blood cell count but an in- 
crease in the reticulocytes It should 
also be emphasized that the number 
of reticulocytes which appear follow- 
ing treatment is inversely proportional 
to the initial red blood cell count be- 
fore treatment, and that they do not 
show as an increased percentage m the 
peripheral blood when the red blood 
cell count is three million or more 
4 If the above possible explanations 
can be eliminated, it must be concluded 
that the preparation used is not potent 
This possibility may be eliminated if 
the preparation which has been used 
is known to have been subjected to a 
clinical test by responsible observers 
and certified as active The prepara- 
tion of defatted, desiccated hog stom- 
ach is not a complicated procedure, and 
the possibility of destroying the po- 
tency of the material during the manu- 
facturing process should not be great 
But, as the active material in the sub- 
stance is not identified, its exact sta- 
bility to heat and various changes of 
pH are not known, and very slight 
alterations m these may readily impair 


or completely destroy the potency of 
the preparation 

Practical Management oe Pa- 
tients with Pernicious 
Anemia 

The essential part of the treatment is 
to be assured that the patient receives 
a sufficient amount of potent material 
which is effective m the treatment of 
pernicious anemia If desiccated stom- 
ach (Ventnculin) is used, a safe daily 
dosage is ten grams for each million 
defiat m the red blood cell count For 
example, if the red blood cell count is 
one million, there is a deficit of four 
million, and the dosage should be 40 
grams daily, when the level of the red 
blood cell reaches two million, the defi- 
cit is three million, and the dosage 
should be 30 grams daily After the 
blood becomes normal it is necessary 
for the' patient to continue with a main- 
tenance dose for an indefinite period m 
order to prevent a relapse, which will 
occur at a variable period after the 
medication is discontinued The pre- 
cise dosage per week which is neces- 
sary to prevent a recurrence of the 
anemia is not definitely known at pres- 
ent, and it is possible that it varies 
with different patients An average 
dosage is ten grams a day for five or 
six days a week When the dosage 
has been reduced to ten grams daily, 
the only safe plan is to have the pa- 
tient report at intervals of every two 
or three weeks for a blood examina- 
tion If the red blood cell count re- 
mains at a normal level for over two 
months, it may be concluded that the 
dosage is adequate, but if there is a 
decrease, a larger dosage is indicated. 
From our experience we have con- 
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eluded that the most accurate single 
criterion of the adequacy of the dosage 
is the level of the red blood cells, and 
this should be determined at each time 
the patient returns for examination. 
Although the red blood cell count may 
increase to more than five million per 
cu mm, there is no evidence that it 
will reach an abnormally high level if 
an excess of medication is given The 
fear, therefore, that a polycythemia 
may develop is unwarranted 
The accessory methods of treatment 
depend upon the symptoms. A patient 
with anemia should remain at rest in 
bed for the first week or two of the 
treatment if the red blood cell count is 
extremely low It has been our prac- 
tice, however, to urge patients to be- 
come ambulatory at the earliest pos- 
sible moment but to avoid excessive fa- 
tigue. The diet should be liberal and 
well balanced, but otherwise requires 
no special attention. With a few ex- 
ceptions, the choice of food may be 
left to the patient as the increased ap- 
petite which develops with the treat- 
ment usually calls for a wide variety 
of food m large amounts There is no 
convincing evidence that it is necessary 
to administer dilute hydrochloric acid, 
despite the fact that patients with per- 
nicious anemia have an' achlorhydria 
and free hydrochloric acid never re- 
turns in the gastric contents after the 
blood becomes normal In the series 
of patients whom we have treated about 
one-half were given dilute hydrochloric 
acid in doses of 4 c c., t i d , or more, 
and the others received no medication 
except liver, liver extract or desiccated 
stomach The results in both groups 
were equally good and there was no 
apparent difference in the rate of re- 


covery from the anemia or the rapidity 
with which the gastro-intestmal symp- 
toms disappeared. As the effect of 
the modern method of treatment is so 
prompt and satisfactory, it does not 
seem necessary to employ the thera- 
peutic agents such as iron and arsenic, 
and they have not been used m the 
patients whom we have observed. 

For the prevention of bed sores, 
reddened areas may be coated at fre- 
quent intervals with a collodion solu- 
tion When the bed sores are large, 
necrotic tissue may be cut away and 
wet dressings of boric acid can be ap- 
plied When the edges become clean, 
the wound may be exposed to the air, 
or to the light and heat from an or- 
dinary carbon filament electric light 
bulb 

Importance oe Complicating 
Infections 

As previously emphasized, an acute 
infection of any type, if it is associated 
with fever, causes the action of liver 
or desiccated stomach to be less ef- 
fective The infection which is most 
frequently encountered is one involving 
the urinary tract, and usually consists 
of a cystitis alone or a cystitis associ- 
ated with a pyelitis This arises m pa- 
tients with spinal cord changes, which 
result in urinary retention due to loss 
of control of the sphincter of the uri- 
nary bladder. Any other type of in- 
fection, such as acute tonsillitis, sin- 
usitis, bronchitis, bronchopneumonia, 
acute cholecystitis, or erysipelas may 
produce the same deleterious effect It 
ls doubtful if various foci, such as 
chronic and mild infection about the 
teeth, are of importance in this con- 
nection, and, therefore, their removal 
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should be recommended only after it 
has been demonstrated conclusively 
that efficient stomach therapy is not 
producing satisfactory results In the 
presence of an acute complicating in- 
fection with fever, every method to 
combat it should be employed, and m 
addition the dose of desiccated stom- 
ach should be increased from 50 to 
100 per cent. 

Blood Transfusion 

It is rarely necessary to resort to 
this procedure as most patients react 
promptly to liver or stomach therapy 
It is useful, however, as an emergency 
measure, and should always be con- 
sidered when the patient’s condition is 
serious or if red blood cell count is one 
million per cu mm or less It has been 
our practice to determine the blood 
group of all patients whose red blood 
cell count is one million or less, and 
to have a donor available for use if it 
appears that the patient may die be- 
fore the usual therapy has time to act. 
Some patients with an extremely low 
red blood cell count are dehnous and 
uncooperative when first seen, which 
makes impossible the administration of 
any medication by mouth As there is 
no effective preparation of liver or 
stomach, commercially available which 
can be administered subcutaneously or 
intravenously, and the injection per 
rectum is only moderately efficient, the 
medication must be given by means of 
a stomach tube Excellent results may 
be obtained by employing a tube with 
semi-rigid walls and administering 100 
grams or more of desiccated stomach 
which has been mixed with a sufficient 
quantity of water to insure that it will 
pass through the tube readily Al- 


though a portion of this may be vom- 
ited, a sufficient quantity will be re- 
tained to produce an effect, and more 
may be given at intervals of three or 
four hours 

Discussion 

The fact that desiccated, defatted, 
hog’s stomach is effective m the treat- 
ment of pernicious anemia is of im- 
portance from a practical as well as 
a theoretical standpoint There is no 
evidence that this preparation is more 
effective than liver m the treatment of 
this disease, although our observations 
are compatible with the conclusion that 
fresh stomach tissue contains, or de- 
velops, the active substance m a more 

concentrated form than fresh liver It 

✓ 

is possible, however, that this is not the 
case, as a fairly large amount of the 
active principle m liver may be de- 
stroyed or lost in the process of manu- 
facture of liver extract As the prep- 
aration of desiccated stomach is rela- 
tively simple and the original tissue 
employed is ordinarily regarded as a 
waste material, the cost of the finished 
product should be less than liver ex- 
tract When it is considered that a 
patient with pernicious anemia must 
consume a certain amount of effective 
material constantly in order to main- 
tain health, 'this is an important item 
for consideration Most of the pa- 
tients do not find the material difficult 
to consume, and some prefer it to liver 
extract At present liver extract has 
the advantage of being soluble in 
water, whereas the desiccated stomach 
does not dissolve 

Certain theoretical considerations as 
to the nature of the development and 
method of action of the blood-matur- 
ing substance offer opportunity for 
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speculation. The blood-maturing sub- 
stance appears to be present in liver 
tissue as a definite material and it can 
be extracted and concentrated The 
potency of the whole stomach sug- 
gests, then, that the material is de- 
veloped post mortem in the tissues. 

A generating substance, then, may ex- 
ist in one layer (the mucosa) which 
acts on the proteins of the other layer 
(muscularis) . It is possible that the 
generating substance is of the nature 
of an enzyme, and it is apparently ex- 
creted in normal gastric juice. The 
fact that the material can be made m 
the stomach during gastric digestion, 
and is present in liver and other tis- 
sues, leads one to conclude that it may 
be made and stored by the body This 
probably accounts for the latent period 
of development of anemia when liver 
or desiccated stomach tissue therapy is 
discontinued. The desiccated stomach 
may have a supply of the active sub- 
stance which it has generated while 
drying, or additional substance may be 
made after it has been ingested. Meu- 
lengracht and Hecht-Johansen 0 suggest 
that this is the case, as they were un- 
able to extract it by the method of 
Cohn used in making liver extract. 
However, it may be that the material 
is destroyed by this process, although 
it hardly seems possible that it should 
be stable in liver tissue and not in 
stomach tissue 

The fate of the substance is not 
known The quantitative relationship 
between the size of the dose and the 
rate of response, and the relapse when 
the dose is below a certain minimum, 


when the peripheral blood count is low 
than when it is high Three vials ol 
Lilly’s Liver Extract or ten grams of 
desiccated stomach (Ventriculin) daily, 
supply sufficient material when the red 
blood cell count is four and one-half 
to five million per cu. mm, but the 
response is very slow if this dosage is 
given when the cells number one mil- 
lion or less per cu. mm. 

There are several possible ways m 
which the active material may act: 

1. Replacement Theory. The active 
material may supply a missing sub- 
stance directly and cause a normal de- 
velopment of the blood 

2. Hormone Theory: It may.stimu- 
late other organs, or tissues, to produce 
an adequate amount of a hemogemc 
substance, or change the rate of gro 
of the bone marrow cells directly. 

3 Defective Metabolism Theory 
It may act as an intermediate su - 
stance which, after undergoing furt e 
metabolic changes, becomes part of tne 
developing red blood cells. 

4. Antitoxin Theory The materia 
may neutralize an inhibiting substance. 

The lessened activity of the active 
substance as the blood count ap 
proaches normal, as evidenced by t e 
decreased production of reticulocytes 
and the slower rate of increase of t e 
red blood cell count during the later 
weeks and months after the beginning 
of therapy, suggests that the materia 
has a specific action on the stages of t e 
red blood cell which are most numer 
ous during the relapse, the megaloblast 
and normoblast. It is possible that 
the increase m the number of white 


suggests that a certain definite amount blood cells with the onset of the re- 
of the material is used. More of the mission is a mechanical incident, as 


actn e substance is required and used sociated with the release of large num- 
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bers of cells from the crowded, hyper- 
plastic bone marrow This is some- 
what substantiated by the absence of 
improvement in the leukemias after 
liver extract or desiccated stomach 
therapy. 

Summary and Conclusions 

1 Defatted, chopped, desiccated 
whole stomach (hog) is effective in 
inducing and maintaining a hemopoi- 
etic remission in pernicious anemia 

2 A comparison has been made in 
the clinical progress and laboratory 
data of 50 patients treated with Lilly’s 
Liver Extract (No 343, NNR) and 
50 patients treated with desiccated, de- 
fatted stomach (Ventricuhn, N N.R ). 

3 The defective maturation of im- 
mature red blood cells in the bone mar- 
row of patients with pernicious anemia 
appears to be related to the lack of an 
enzyme-like substance developed in the 
gastric mucosa 

4 The material made by the mu- 
cosa, produces from protein a sub- 
stance which stimulates red blood cell 
maturation 

5 The material may be produced 
post-mortem when the mucosa and 
muscle layer are ground together 

6 The subjective and objective 
changes in both groups (liver treated 
and stomach treated) are alike 

7 As with liver extract, the maxi- 
mum reticulocyte count is inversely 
proportional to the initial red blood 
cell count, after desiccated stomach 
therapy The anticipated maximum re- 
ticulocyte count may be estimated with 
a remarkable degree of accuracy 

8 The reticulocyte count may vary 
during the couise of the day from one 


or two per cent to 16 8 or 21 o per 
cent, m two to four hour intervals 
The greatest increase in the reticulo- 
cyte percentage came most frequently 
during the hours of sleep at night, in 
the cases studied 

9 The response to the therapy may 
be lessened or inhibited m the pres- 
ence of infection or if the preparation 
is weak or the dose insufficient 

10. The latent period before the 
development of the reticulocyte in- 
crease may be shortened by a massive 
dose of liver extract or desiccated 
stomach 

11. A submaximal reticulocyte rise, 
due to a suboptimal dosage, may be 
followed by a second reticulocyte rise 
if an optimal dose of a second prepa- 
ration is given 

12 The reticulocyte response may 
be submaximal in patients who have 
gastric retention 

13 A decrease m the maximum re- 
ticulocyte percentage following desic- 
cated stomach therapy has been noted 
after blood transfusion 

14. The average length of time for 
50 patients treated with Ventricuhn to 
reach the maximum reticulocyte per- 
centage was 7 52 days, whereas for 
the liver group it was 69 days The 
difference is attributed to the greater 
solubility of the liver extract, with 
more rapid absorption 

15 The average maximum reticu- 
locyte percentage of the liver treated 
group was 22 36 per cent (calculated 
23 43 P er cent) while that for the 
stomach treated group was 24 19 per 
cent (calculated 1961 per cent) 

16 During the first week or two of 
therapy the increase m the number of 
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red blood cells may be negligible, but 
after that there is an average increase 
of about 400,000 per week, more rapid 
during the early weeks and slower as 
the five million level is reached 
17 Within the limits of adequate 
dosage, the larger the dose of desic- 
cated stomach, the shorter the time re- 
quired to reach a normal red blood 
cell count 

18 With the development of the 
remission, the number of leucocytes 
and blood platelets approaches normal. 

19 No eosinophilia has been noted 
after stomach therapy, as after raw 
liver therapy 

20 The active material m liver ex- 
tract or desiccated stomach may be 
stored in the body, the supply or ef- 
fect being adequate for a variable pe- 


riod, but is rapidly counteracted or 
neutralized by infection. 

21 Causes of failure of liver ex- 
tract or desiccated stomach therapy are 
incorrect diagnosis, infection, insuf- 
ficient dosage, or deficient potency of 
the preparation 

22. The optimal daily dosage of 
desiccated stomach is ten grains 
(equivalent to about 67 to 70 grains of 
fresh stomach) for each one million 
deficit in the red blood cell count. 

23. Active infection must be elim- 
inated and m its presence the dose of 
desiccated stomach or liver extract 
must be increased. 

24. Blood transfusion may be in- 
dicated in selected cases with extreme- 
ly low blood counts, debility or acute 
infection. 
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The Adequate Treatment of Anemia* t 

By Georgs R Minot, M D , S D , F.A C P ,** and William B 
CastlE, M D , FACP ,*** Boston, Massachusetts 


Introduction 

T HE adequate treatment of ane- 
mia necessitates removal of the 
causes, whether proximate or re- 
mote, with attention to all aspects of 
a given case The dependence to a 
greater or less degree of many cases 
of anemia upon an inadequate nutri- 
tion of the individual either produced 
directly by defects of the diet, or indi- 
rectly conditioned by a defect of the 
individual, makes the study of this 
aspect of the problem of primary im- 
portance For this reason, it is our 
object not to discuss the use of special 
procedures such as transfusion of 
blood or splenectomy, but to emphasize 
the importance of a suitable diet and 
the use of optimal quantities of certain 
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potent substances contained in food 
and shown to work almost as specifics 
for certain types of anemia Ade- 
quate treatment, however, implies that 
the individual peculiarities of each pa- 
tient and of his condition must be 
considered 

Pernicious Anemia 

The adequate treatment of per- 
nicious anemia is accomplished not by 
liver, kidney, stomach, brain, or potent 
preparations obtained from these or- 
gans, but by enough potent material, 
irrespective of the source, for the 
given individual throughout life Suc- 
cessful treatment demands that the 
physician should know that the pa- 
tient actually takes the amount pre- 
scribed Sometimes the patient be- 
lieves that he has been taking the 
proper amount, but after the physician 
inquires carefully, he discovers that 
the individual frequently omits a dose 
or has undoubtedly taken an insuffi- 
cient amount Confusion can arise 
from the fact that the amount of liver 
purchased will not be the amount of 
liver ingested The amount prescribed 
should be the quantity to be swal- 
lowed In preparing raw liver pulp or 
cooking liver, frequently from 20 to 
35 per cent of the tissue is lost Doc- 
tors and patients often believe that if 
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the patient takes extract derived from 
ioo grams of an organ, he will obtain 
as much potent material as if he in- 
gested ioo grams of the organ it- 
self. Such is certainly not the case. 
Often the amount of extract derived 
from ioo grams of liver will be about 
as potent as 65 grams of prepared 
liver. The physician should know the 
potency of the preparation advised 
He may obtain for himself such in- 
formation by observations on the 
course taken by the reticulocytes or by 
referring to critical studies pub- 
lished by other persons It is usually 
a relatively simple matter to initiate 
a remission in pernicious anemia by 
the daily feeding of various sub- 
stances such as 200 to 300 grams of 
prepared liver or kidney, active ex- 
tracts derived from 300 to 600 grams 
of liver, 150 or 240 grams of fresh 
whole pig stomach, or stomach mucosa 
or dried and defatted stomach pre- 
pared from this amount Brain (TJng- 
ley) is about one-third as potent as 
liver. Failures will be found to be 
due to inadequate dosage, incorrect 
diagnosis or complications Occasion- 
ally, unusually large doses are neces- 
sary , particularly because of compli- 
cations and also sometimes owing 
to difficulty with absorption When 
no response or a poor response has oc- 
curred with a known potent prepa- 
ration, the amount should at least be 
doubled In the case of a very sick pa- 
tient, the entire dose of potent mate- 
rial for a week may be given within a 
few hours or even administered at one 
time to an unconscious patient by 
stomach tube. In this way the ap- 
pearance of the response will be 
hastened 


Sometimes it is necessary to con- 
sider administering a potent prepara- 
tion parenterally. Occasionally this 
method may be live-saving or be more 
convenient, and, under certain circum- 
stances, it may have distinct advan-/ 
tages.f 

The dose of potent material neces- 
sary for the maintenance of a normal 
red blood cell count and hemoglobin 
level and for the relief or prevention 
of progress of symptoms varies wide- 
ly; in terms of liver extract* daily 
from that amount derived from 200 
grams to that derived from 1200 grams 
of liver. The red blood cell count 
and hemoglobin alone should not de- 
termine the dose. These factors, con- 
sidered together with the color index, 
the detailed character of the red cells 
(their size, volume index, etc,) and 
white blood cells and blood platelets, 
and particularly the patient’s signs and 
symptoms, should determine whether 
more, or rarely less, potent material 
should be taken. The object should 
be to make all aspects of the patient s 
blood normal and the patient himself 
as well as possible The size of the 
cells can be fully as important a guide 
to dosage as the red blood cell count, 
but the patient’s symptoms, especial- 
ly if referable to the central nervous 
system, are as important as any labora- 
tory examination in considering the 
amount of liver or potent substitute 
the individual should take. If a simi- 

tSee Castle, W B and Taylor, F H L, 
Intravenous Use of Extract of Liver Jr. 
Amer Med Assoc, 1931, xcvi, (April ii )> 
1198, and papers by these authors on Intra- 
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Jr Amer Med Assoc 
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lar group of patients are compared, 
who have been relieved of severe ane- 
mia and who have had no definite sub- 
sequent relapse, (a condition always 
attributable to an insufficient amount 
of active principle or to complica- 
tions,) it will be found that the pa- 
tients who maintain the best health 
are usually the ones whq take daily 
distinctly large amounts of potent ma- 
terial It is important to adhere to 
the principle of supplying optimal 
quantities of effective substances to 
maintain the best possible' health 
rather than to supply only enough to 
maintain definite improvement The 
prescription of a proper amount of 
potent substance demands a knowl- 
edge of conditions that may inhibit 
its action Infections, disorders of the 
liver, kidney, and other organs can 
hinder the effects of liver and potent 
substitutes The usual adequate dose 
may need to be increased because of 
age or arteriosclerosis In fact, for 
old people with arteriosclerosis, it usu- 
ally will require at least double the 
amount of active principle to main- 
tain health that is needed for indi- 
viduals without complications below 
the age of 45 years An increased 
amount of potent material is indicated 
when neurological symptoms cease to 
lessen and of course when neurological 
complications tend to show further 
progress Many patients under liver 
treatment have had lesions referable 
to the neuro-muscular system develop 
or increase because they did not take 
enough potent material for their in- 
dividual needs 

The treatment of the lesions of the 
nervous system seems best earned out 
by feeding with regularity large 


amounts of potent matenal — not mere- 
ly the amount that wall maintain a 
normal blood level Whether the ef- 
fect on the blood and the nervous sys- 
tem is due to one or more substances 
is open to speculation Organs con- 
tain many substances not m extracts 
used for therapy and the latter in turn 
contain various materials, such as 
vitamin B 2 (G) in concentration, be- 
sides the substance crystallized by 
West and his associates, which is 
potent for blood regeneration m per- 
nicious anemia Possibly neuro-mus- 
cular symptoms may be affected more 
favorably by the feeding of organs 
than by extracts of equivalent potency 
for blood regeneration Neuro-muscu- 
lar symptoms often do not significant- 
ly change until the red blood cells have 
reached normal numbers and then may 
lessen very slowly Since there is al- 
most always some decrease in neuro- 
logical symptoms with persistent large 
doses, the necessity of persevering 
with maximal amounts of active mate- 
rial is clear If arteriosclerosis or 
complications are not present and 
especially if the nervous system lesions 
are of relatively recent origin or re- 
ferable to the peripheral nerves, large 
amounts of liver or potent substitute 
will usually cause relatively rapidly 
pronounced improvement m the nerv- 
ous manifestations One can not ex- 
pect, with long-standing adianced 
lesions of the central nervous system, 
great improvement m older people, 
but even in such cases, very large 
amounts of potent material over a 
prolonged period of time can be dis- 
tinctly beneficial 

In carrying out adequate treatment, 
all aspects of the patient and his case 
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must be prescribed for. Care should 
be taken of the gastrointestinal tract 
and every effort made to obtain com- 
plete absorption of potent products. 
Appropriate, skillfully applied me- 
chano-therapeutic procedures, mental 
hygiene, and many other sorts of 
matters must be wisely attended to. 
Certain restrictions often must be pre- 
scribed One that has not been men- 
tioned in the literature but which has 
been noted by Dr West of New York, 
as well as by Dr Murphy and our- 
selves, is that perhaps it is unwise for 
these patients to expose themselves to 
the sun sufficiently to tan their bodies 
intensively Under such conditions it 
is possible that neurological mani- 
festations have been distinctly ag- 
gravated and caused to progress with 
great rapidity 

Lack of attention to the diet may be 
a cause for a patient with pernicious 
anemia not to improve as much as pos- 
sible At times undesirable low color 
indices may occur when the red blood 
cell count is normal Occasionally this 
state of affairs can be attributed to 
diets which for a long period of time 
have been scant m protein, vegetables 
and fruit Under such conditions 
when the patient is taking ample ex- 
tract of liver, the addition of iron may 
cause the hemoglobin to rise The 
prescription of a proper diet is also 
obviously desirable Sometimes, when 
the red blood cell count is about 
4,000,000 per cu mm. and hemoglobin 
about 70 per cent, both the red blood 
cell count and the hemoglobin can not 
be increased by large doses of potent 
substances effective in pernicious ane- 
mia. In some such cases, especially if 
pronounced arteriosclerosis or obvious 


complications are not present, iron in 
sufficient dosage will cause a distinct 
improvement not only in the blood but 
in the patient’s sense of well-being 
If chronic blood loss is sufficient to 
cause anemia in a patient with per- 
nicious anemia who has maintained a 
normal blood level with an adequate 
amount of potent material, he may de- 
velop hypochromic anemia which can 
be readily lessened by iron therapy * 
Other substances than iron, as well 
as food, may operate to improve the 
blood of pernicious anemia patients 
when they are in a state of remission. 
For example in rare instances hypo- 
thyroidism and pernicious anemia may 
be present m the same individual The 
relief of anemia may not be com- 
pletely possible without the adminis- 
tration of a potent thyroid prepara- 
tion in addition to adequate therapy 
for pernicious anemia 

Frequently, after the patient appears 
to have improved as much as possible 
as a result of taking for months, not 
weeks, distinctly large quantities of 
potent material, the physician is con- 
fronted with this question which the 
patient more often asks before a month 
has passed by, "How much less medi- 
cine can I now take 7 ” The answer 
is always difficult It is safe, when the 
amount has been distinctly large, to 
curtail the dose somewhat 0 ° e 
should be prepared to return to large 
doses again on relatively slight prov- 
ocations. It is unwise, however, for 
any patient with pernicious anemia to 

*A chart illustrating this state of af- 
fairs for one of our cases in given in an 
article by R T. Beebe and G E Lewis m 
the Am Jr. Med Sci, 1931 j clxxxi (June), 
796 
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take daily less than 200 grams of pre- 
pared liver or the amount of potent 
material equivalent to that contained 
in the most potent commercial ex- 
tracts derived from 300 grams of 
liver. 

An occasional patient with per- 
nicious anemia may remain, as before 
the days of liver therapy, in a state 
of splendid remission without any 
particular treatment for a year and 
even more, but this m no way con- 
traindicates the important principle 
for the patient with pernicious ane- 
mia to understand — namely, the ne- 
cessity of continuing to take indefi- 
nitely and with regularity the quan- 
tity of potent material optimal for the 
given case 

Rarely cases with a blood picture of 
pernicious anemia occur with normal 
amounts of free hydrochloric acid m 
the gastric contents Some such 
cases have arisen as the result of par- 
tial removal of the stomach or dis- 
orders of the lower intestinal tract, 
and some are cases of sprue The 
principles of treatment are no different 
under these circumstances, just as it 
is unnecessary to administer hydro- 
chloric acid to the case of pernicious 
anemia with gastric achlorhydria This 
is because Castle has shown that in- 
dividuals may have a normal gastric 
acidity yet lack the factor which is 
absent from the stomach in all per- 
nicious anemia patients, who almost 
always have achlorhydria This fac- 
tor, which occurs in the normal 
stomach, when brought m contact 
with beefsteak, liberates a substance 
that is effective in pernicious anemia 
It is likewise pointed out here that 
achlorhydria often occurs in patients 


with idiopathic hypochromic anemia, 
but their gastric secretions contain the 
gastric factor lacking m pernicious 
anemia. One should recognize that 
it is not achlorhydria that conditions 
the state of pernicious anemia, but the 
lack of a particular factor secreted by 
the normal stomach which is not hy- 
drochloric acid, pepsin, rennm, or 
lipase. 

Anemias that Respond to Iron 

The principles of the adequate 
treatment of anemias that can respond 
to iron are essentially the same as 
those set forth for pernicious anemia 
Iron may have pronounced favorable 
effects on blood regeneration The 
many conflicting statements m the 
literature concerning the value of iron 
therapy are probably dependent upon 
deductions from circumstances that 
were not the same Iron may control 
important activities within cells, it in- 
fluences growth and thus affects the 
body metabolism besides supplying 
this element for hemoglobin forma- 
tion The course taken by the 
reticulocytes will foretell, if properly 
evaluated, the effectiveness of iron 
therapy in a given case The char- 
acter of the curve for the reticulocytes 
m response to iron is somewhat dif- 
ferent from that which appears with 
liver therapy in pernicious anemia 
Likewise data concerning the reticu- 
locyte increase from iron administra- 
tion must be interpreted slightly dif- 
ferently than those for pernicious ane- 
mia 

There are various sorts of so-called 
"secondary” anemias that can be 
promptly alleviated by the use of iron 
m suitable doses Anemia due to 
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chronic blood loss usually lessens 
rapidity under iron therapy Patients 
with “secondary” anemia dependent 
upon either no well-recognized cause 
or associated with certain dietary de- 
ficiencies or altered gastrointestinal 
function, or both, are among those 
benefited often by iron. Such cases 
are common in women and the ane- 
mia may be enhanced by blood loss, 
pregnancy, infection, and other com- 
plications. The condition known as 
chronic chlorosis or hypochromic 
achlorhydric anemia is distinctly one 
m which the patient is favorably af- 
fected by large doses of iron. The 
role played by the disturbed gastric 
function is unknown but, indeed, may 
be most important 

Infections and various complica- 
tions or conditions inhibit the action 
of iron comparable to the effect of 
such disorders on the treatment of 
pernicious anemia, so that brilliant re- 
sults from iron therapy can not be ex- 
pected in anemia of infectious origin 
Likewise iron cannot influence aplastic 
or myelophthisic bone marrows or be 
definitely effective when a distinct de- 
gree of abnormal blood destruction 
continues to be operative as in chronic 
hemolytic jaundice 
The principle of giving enough iron 
to accomplish the best possible result 
must be adhered to Often small 
doses of iron (75 mgs ) m the form of 
an iron salt such as ferrous carbonate, 
iron citrate, or iron and ammonium 
citrate or reduced iron may cause a 
rise of reticuloc} tes and slow im- 
proicmcnt of the patient, when larger 
doses (05 gram) ^ ill produce bril- 
liant and rapid results Sometimes, 
especially in chronic chlorosis, a daily 


dose of 75 mgs. of iron per se con- 
tained in a salt will produce no effect 
whatsover, when 350 mgs. of iron will 
cause pronounced benefit Although 
iron is apparently more effective when 
absorbed from an acid than from an 
alkaline medium m the upper gastro- 
intestinal tract, if sufficient iron is 
given the ultimate benefit observed 
will be the same. Many papers have 
appeared concerning whether one 
sort of iron preparation is more ef- 
fective than another. Although much 
more knowledge concerning this sub- 
ject and the physiology of iron me- 
tabolism is desirable, it would seem 
that the form m which iron is pre- 
scribed is less important than that it is 
in sufficiently large quantities and in 
such a state that it can be readily ab- 
sorbed For this reason it would seem 
wise to give a salt of iron prefer- 
ably already dissolved Metallic iron 
may need solution by the body and 
pills or capsules containing iron com- 
pounds may pass through the gastro- 
intestinal tract intact. Iron and am- 
monium citrate is a readily soluble 
inexpensive salt which may be given 
dissolved in milk Because of the oc- 
casional diarrhea, induced by the 
large doses necessary, it is well to 
begin with a dose of about half a 
gram three times a day and increase 
to the generally useful dosage of two 
grams three times a day. 

It is probably unwise to stop iron 
therapy as soon as the blood has re- 
turned to normal in a case that can be 
considered truly curable as, for in- 
stance, a case of chronic blood loss 
with the blood loss stopped Pre- 
sumably at the time the number of 
red blood cells and hemoglobin have 
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reached normal, the body is still de- 
ficient in iron, so that it is desirable 
for the patient to continue taking iron 
for at least some weeks after the blood 
appears to be completely regenerated 
Moreover, there are undoubtedly cases 
of chronic chlorosis and somewhat 
similar cases with relatively higher 
color indices, in which the cause of 
the anemia is not clear-cut, that will 
inevitably relapse unless iron therapy 
is continued indefinitely It is such 
cases that may have a defect m the 
utilization of iron, dependent in some 
way on abnormal gastrointestinal func- 
tion comparable perhaps to the defect 
m gastric secretion that occurs in per- 
nicious anemia Adequate treatment of 
this type of patient demands fre- 
quent observations and the insistence 
of iron therapy presumably through- 
out the life of the patient Omission of 
iron may cause relapse in from a few 
weeks to months or sometimes not for 
several years Some data at hand 
suggest that after iron is omitted a re- 
lapse will occur sooner m the patients 
who have taken iron for a short rather 
than a long period of time 

Although iron alone can be very ef- 
fective, there are other factors that 
can accelerate blood formation m ane- 
mias influenced by iron Copper, un- 
der certain circumstances, probably 
especially in infants, as Josephs has 
shown, may enhance the blood-regen- 
erating power of iron Hart and his 
associates first demonstrated this ef- 
fect in young rats with anemia pro- 
duced by the feeding of a whole milk 
diet The iron salts commonly pre- 
scribed for patients usually have cop- 
per m small amounts mixed with them 
and perhaps some of the effects cred- 


ited to large doses of iron should be 
attributed to the synergetic action of 
copper and iron 

Liver contains many substances 
other than the active principle effective 
m pernicious anemia The commer- 
cial extracts prepared particularly to 
supply the latter substance are ef- 
fective in certain other megaloblastic 
anemias resembling typical Addisonian 
pernicious anemia They are occasion- 
ally effective in severe anemias not 
suspected to be associated with a 
megaloblastic bone marrow Usually 
these extracts are not significantly ef- 
fective in “secondary” anemia and un- 
doubtedly many patients have wasted 
money and effort m buying and taking 
such products that can not be expected 
to benefit them Whole liver, in the 
large amounts effective for pernicious 
anemia, may have a remedial effect in 
many cases that can be benefited with 
iron This effect is certainly not at- 
tributable only to the iron contained 
m liver Whipple and his associates 
have shown that liver contains, in ad- 
dition to iron, material effective m the 
promotion of hemoglobin regeneration 
in anemia due to chronic blood loss in 
dogs They have isolated a fraction 
of liver potent in this respect that is 
distinct from the fraction effective for 
pernicious anemia In their animals, 
supplementing this liver fraction with 
small amounts of whole liver may in- 
crease the total output of hemoglobin 
above the level due to the liver frac- 
tion alone Whipple has also shown 
in his dogs, and we have observed m 
the clinic, that liver extract for per- 
nicious anemia is essentially inert in 
anemia due to chronic blood loss, but 
upon supplementing it with a relative- 
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ly little whole liver, the effect in the 
dogs and in an occasional human case 
is greater than the influence of either 
alone. Clinical observations show that 
large amounts of liver can be effective 
m the regeneration of blood following 
chronic blood loss and in some other 
cases of “secondary” anemia, but that 
it is usually less potent and far less 
easy to take than iron salts. Some- 
times liver will have little or no ef- 
fect on anemias of ill-defined origin 
in which iron will produce rapid blood 
regeneration. The addition of liver, 
however, to the diet of a patient im- 
proving with iron can act sometimes 
to accelerate blood regeneration, espec- 
ially as the hemoglobin approaches the 
normal level 

Iron apparently acts to produce 
blood regeneration by an effect addi- 
tional to supplying the element for 
hemoglobin formation. It alone can 
not supply the loss from the body of 
material valuable for hemoglobin for- 
mation, but liver and kidney particu- 
larly, as well as other foods, contain 
material necessary for new hemoglobin 
fabrication. Although iron alone can 
often produce, with a satisfactory diet, 
excellent results, it is to be recognized 
that liver or potent substitutes with 
iron may cause maximal blood regen- 
eration If treatment with iron and 
liver, or a suitable substitute, is pre- 
scribed because the combination offers 
the greatest chance for the greatest 1m- 
pro\ ement in anemic patients, some 
patients will take material that is un- 
necessary, and knowledge regarding 
the effecth cness and action of sub- 
stances will not be obtained Some- 
times one can demonstrate clearly the 
influence of different materials by 


feeding for periods of time first one 
and then another substance. 

We have seen cases that were cer- 
tainly not ones of pernicious anemia, 
with the red blood cells about 
2,000,000 per cu.mm and the color in- 
dex close to one, that responded to 
liver extract effective in pernicious 
anemia with rapid regeneration of the 
red blood cells to normal, but with 
only slight increase of the hemoglobin 
over a period of weeks. At that stage, 
however, iron caused rapid regenera- 
tion of hemoglobin. Cases also have 
been observed that were inert to alco- 
hol precipitated liver extract, but in 
which whole liver slowly produced re- 
generation of the red cells to normal 
with some rise of hemoglobin. In 
these cases, upon the addition of iron, 
there followed a rapid rise of hemo- 
globin to normal When iron alone 
is given the hemoglobin and the red 
blood cells often increase rapidly to 
normal Sometimes the red blood cells 
rise quickly, for example from 3,000,- 
ooo to 4,500,000 per cu mm and the 
hemoglobin from 40 to 70 per cent. 
Without further treatment than iron 
and a satisfactory diet there may then 
be a very sluggish rise of the hemo- 
globin and red cells, but sometimes 
in such cases if whole liver is added, 
the hemoglobin rapidly rises to normal 
and the red blood cells promptly in- 
crease still further. It is thus desir- 
able to learn the effect of different 
factors on blood regeneration in not 
only various sorts of anemias, but m 
anemias due to the same cause un- 
der varying conditions. Important con- 
ditions that may vary are the de- 
gree of anemia, the character of the 
red blood cells, the amount of reserve 
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supplies of blood-building materials in 
the body, the secretions of the stom- 
ach, and other states of the gastro- 
intestinal tract 

The Importance oe Diet 
The diet of each patient with ane- 
mia must be carefully considered and 
individually prescribed, or adequate 
treatment will not be given. The re- 
lationship between diet and anemia 
was mentioned in the 17th century 
Although the scientific foundations for 
the value of food for patients with 
anemia were laid by Menghini m 1746 
and by Verdeil in 1849 when they 
showed by feeding animals food rich 
m iron that this element could be in- 
creased in their blood, it is only with- 
in recent years that the importance of 
diet in causing or alleviating anemia 
has been broadly recognized Even so, 
knowledge concerning the influence on 
blood formation of different sorts of 
food or substances they contain is m 
its infancy and there is need for a 
wider appreciation of the fact that 
anemia often can be wholly or par- 
tially related to the partaking of an 
unsuitable diet for a period of years 
A carefully obtained and detailed 
history concerning the patient’s 
dietary habits throughout life often 
will suggest a reason for anemia and 
can lead to the selection of a desirable 
diet for a given case The part played 
by chronic digestive disorders, such as 
colitis with diarrhea and achlorhy- 
dria with or without other altered 
physiological mechanisms m prevent- 
ing the absorption or utilization of 
factors necessary for blood formation 
is always for evaluation Temporary 
gross dietary deficiencies do not pro- 


duce significant symptoms but de- 
parture from an optimal diet, even if 
slight, can produce ill health when 
operative over a long period of time 
and especially if combined with diges- 
tive disturbances For example, it is 
common to observe women who eat 
little or no breakfast, a lunch com- 
posed chiefly of concentrated carbohy- 
drate foods and a fairly satisfactory 
evening meal who have slight anemia 
and often constipation In such cases, 
without other cause for the anemia 
than improper food, an ordinary well- 
balanced diet rich m fruits and green 
vegetables and containing ample ani- 
mal protein not Only can correct the 
anemia, but improve much more the 
patient’s general sense of well being 
Iron or liver or both may accelerate 
the improvement 

In known chronic vitamin de- 

y 

ficiencies m man anemia is a symptom 
The anemia may be dependent upon 
other factors than the lack of a given 

vitamin, but at times as m chronic 

* 

scurvy in adults it can be related di- 
rectly to the lack of vitamin C In 
such instances iron and liver extract 
potent for pernicious anemia are not 
effective, but food rich m vitamin C 
can produce a reticulocyte response 
and rapidly lessen the anemia Anemia 
can also arise from long-standing de- 
ficiency' of protein and lessen when 
ample protein food is supplied 

These examples of ill-defined and 
distinct dietary defects simply hint at 
the many varieties of defective diets 
that can play a role in the production 
of anemia In such conditions as well 
as m others, food alone, excluding 
liver or potent substitutes, can restore 
the blood to normal, although often in 
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such cases, iron with or without liver 
is necessary for effective or rapid re- 
sults In anemia, however, the body 
is probably often depleted in the prod- 
ucts needed to build cells and hemo- 
globin; such occurs, for example, in 
chronic blood loss and in long-stand- 
ing dysentery as well as when the 
food intake has been obviously chron- 
ically deficient in one or more respects 
Iron and liver extracts indeed may 
produce great benefit, but in order to 
establish a completely normal state of 
affairs, other elements are required 
for the manufacture of blood which 
can be supplied by food for optimal 
nutrition For example, we have dem- 
onstrated that patients with anemia 
from prolonged chronic blood loss 
treated with iron regenerate their 
blood more slowly when their diet is 
composed of crackers and milk than 
when it contains muscle meat, vege- 
tables, and fruits 

It is only desired to indicate here 
that the greatest improvement m the 
anemic patient will be obtained when, 
m addition to distinctive therapy, at- 
tention is paid to the diet The pa- 
tient’s weight, age, and state of his di- 
gestive system must be considered m 
prescribing the diet Simply because 
diarrhea exists, the diet must not be 
abnormal in quality. In certain vita- 
min deficiencies, looseness of the 
bowels may be a result and the pro- 
longed diarrhea may increase the 
cause In such cases, the physical 
state of the food may need modifica- 
tion ; but the diet should contain 
optimal quantities of food for the best 
possible nutrition Certain foods ma\ 
dela% the digestion of other foods or 
tip'et the digesthc functions; for ex- 


ample, fat, except m small amounts in 
the diet of many pernicious anemia pa- 
tients, often disturbs the digestive 
process as well as leads to an unde- 
sirable gain of body weight. One must 
not only consider for a given anemic 
individual the selection of food from 
the point of view of furnishing ample 
blood-buildmg materials and supplying 
food for optimal nutrition, but also 
take into account the preparation of 
the food and the exact dishes to be 
served 

The Importance oe Attention to 
Every Phase oe Each Case 

Large amounts of whole liver, to- 
gether with big doses of iron and an 
adequate well-balanced diet offer the 
greatest chance of improvement to the 
anemic individual. Such treatment, 
however, is of a "shot gun” nature and 
will not determine the exact impor- 
tance and action of different factors. 
Treatment given routinely in this 
manner will tend to lead to neglect of 
all the aspects of the patient’s case. 
Every phase of each case must be 
properly considered and treated and 
the patient, a human being himself, 
must never be neglected 

An example of where attention to 
the patient’s conduct of life and his 
diet had a profound effect on his sense 
of well-being is as follows 

A man of 60 years of age with pernicious 
anemia in a state of remission for two 
years had taken regularly sufficient hver 
extract to maintain his red blood cells at 
about 4 7 million per cu mm and hemo- 
globin at 8o per cent He had suffered 
for the last eight months of this time 
from weakness, fatigue, various symptoms 
referable to an unstable vaso -motor s>s- 
ttm, considerable intestinal flatulence and 
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mental depression Numbness in his 
hands developed, but varied greatly from 
hour to hour in its intensity He had 
eaten an excess of sugar and concen- 
trated starch food and it was believed that 
he had an intestinal carbohydrate indiges- 
tion He, also, was confronted with anx- 
iety regarding his children and had lost 
much sleep Furthermore, he had discussed 
the symptoms of pernicious anemia with 
other individuals who suffered from this 
disease and believed he had a rapidly pro- 
gressive disorder of his spinal cord Pro- 
longed optimistic talks with the patient, cur- 
tailment of the carbohydrate in his diet, 
regular moderate exercise and longer hours 
in bed at night, without change m the daily 
dose of liver extract caused within a few 
wedcs pronounced improvement in his 
health The numbness in his hands disap- 
peared, the gastrointestinal tract functioned 
properly and his strength returned and co- 


mcidently the hemoglobin increased over ten 
- per cent and the red blood cells about 
400,000 per cu mm 

In the future, more will be learned 
about the relation of the gastrointesti- 
nal ✓ tract to anemia and to other 
chronic^, disorders Also knowledge 
will be broadened concerning the role 
that diet and substances contained m 
food play in the etiology and treat- 
ment of anemia This will be accom- 
plished from observations at the bed- 
side expanded in the laboratory by not 
only trained clinical investigators, but 
by all practitioners of medicine This 
is one of the most important ways 
that knowledge is, obtained that leads 
to the alleviation of suffering and the 
prevention of disease 
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B Y the term “amebiasis” is meant 
the condition brought about in 
the human body by the invasion 
of the tissues of the intestines by 
Endamoeba histolytica, the ameba 
causing that type of dysentery called 
“amebic dysentery” Most unfortu- 
nately, from the standpoint of a dear 
understanding of the importance of 
this parasite as a cause of disease in 
man, the term “amebic dysentery” has, 
until quite recently, been synonymous 
with “amebiasis” in the minds of the 
vast majority of the medical pro- 
fession In addition, the conception 
that infection with Endamoeba histo- 
lytica occurs only m the tropics and 
sub-tropics has led the profession far 
astray regarding the real importance 
of this parasite to human medicine 
throughout the world 
As the result of many surveys by 
competent investigators, of all classes 
of people in many temperate regions, 
as well as in the tropics and sub- 
tropics, we know that Endamoeba 
histolytica is world wide m distribu- 

*From the Department of Preventive 
Medicine and Clinical Pathology, Army 
Medical School, Washington, D C 
tRcad at the Baltimore Meeting of the 
American College of Ph>$icians, March 25, 


tion and that, so far as the United 
States is concerned, from five to ten 
per cent of individuals harbor this 
parasite The percentage is far 
higher m some parts of our country, 
while it is somewhat lower m others, 
but a conservative estimate places the 
infection of the general population of 
the United States at about five to ten 
per cent. Fortunately, most of the in- 
dividuals infected do not show marked 
symptoms of their infection, but clin- 
ical observations of infected indi- 
viduals have shown that from 20 to 5° 
percent do have symptoms, and that 
in most such individuals proper treat- 
ment resulting m the elimination of 
the parasite, also results in the dis- 
appearance of the symptoms. 

As long ago as 1891, Dock 1 demon- 
strated that amebiasis is not a tropi- 
cal disease, and that amebic lesions of 
the intestine could be present in per- 
sons free from dysentery and with no 
history of the infection. The observa- 
tions of Dock were confirmed in 19 10 
by Musgrave 2 , who demonstrated at 
autopsy that marked ulceration of the 
intestine may occur even though no 
recognizable symptoms are noted, and 
it is well known that abscess of the 
liver may occur in individuals with no 
170 
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history of diarrhea or dysentery -In 
1921, 1 8 called attention to the atypical 
symptoms often present in individuals 
infected with Endamoeba histolytica, 
symptoms having little m common 
with the classical symptom-complex 
known as “amebic dysentery”, and to 
the great importance of regarding the 
latter condition as the most severe re- 
sult brought about by the invasion of 
the intestine by this parasite. 

Within recent times, an immense 
amount of evidence has accumulated 
demonstrating that marked deviations 
from health may be produced by this 
parasite without dysentery ever oc- 
curring and it may be truly stated 
that for one case of amebic dysentery 
there are hundreds of cases of amebic 
diarrhea or other conditions due to the 
parasite In those individuals show- 
ing no symptoms of the infection we 
must believe that an equilibrium has 
been established between the host and 
the parasite, and that the damage done 
by the parasite is repaired immediate- 
ly However, this resistance to the 
parasite may be broken down m vari- 
ous ways, so that the recognition of 
the infection and the elimination of 
the parasite is important, even in these 
more fortunate individuals 

Whether Endamoeba histolytica can 
live m the lumen of the human in- 
testine without invading the tissues is 
a question now being carefully investi- 
gated, but personally, it is believed 
that m every individual harboring this 
parasite some injury to the tissues is 
produced, and that the amount of 
this injury directly influences the 
character of the symptoms present, or 
their absence If comparatively few 


amebae are invading the tissues of the 
intestine, symptoms may be entirely 
absent, the minute lesions produced by 
the amebae healing promptly, while, 
if larger numbers invade the intestinal 
walls, the symptoms may vary from 
those characteristic of mild invasion 
to those recognized as typical of the 
symptom-complex known as “amebic 
dysentery ” The important fact to be 
borne in mind, from the recent studies 
of this infection, is that Endamoeba 
histolytica is world wide in distribu- 
tion and is 'the cause of much in- 
validism hitherto unrecognized as 
being due to this parasite As Lynch 4 
says “We have come, then, from 
knowing amebic dysentery as the dis- 
ease produced by Endamoeba his- 
tolytica, to the point where this is 
recognized as the uncommon acute, 
or relatively acute, phase of the dis- 
ease, while there exists in the popu- 
lation at large an incidence of latent 
infection conservatively estimated at 
from five to ten per cent, in many, if 
not all, of which it is the belief of 
careful and competent experienced 
men that there is a chronic low-grade 
disease of devitalizing quality but 
diagnosable only on finding the 
amebae ” 

The recognition of these latent in- 
fections with Endamoeba histolytica 
is most important and, at the present 
time, rests upon the demonstration of 
the parasite in the feces of the in- 
fected individual When the services 
of a competent protozoologist, or of 
one trained in the study of the vari- 
ous species of amebae occurring in the 
intestine of man (of which there are 
no less than five species) is available. 



Table i 

Illustrating the time of Disappearance of the Complement Fixation Reaction 
for Endamocba histolytica after Treatment 
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the diagnosis can be made, but there 
is great difficulty in differentiating the 
various amebae of the human intes- 
tine and such a differentiation can be 
made only by one with training and 
experience Endamoeba histolytica is 
the only pathogenic ameba occurring 
in the intestine and hence has to be 
differentiated from the four other 
species of ameba that occur there, for 
a diagnosis of amebiasis based merely 
upon finding an ameba in the feces 
is absolutely worthless The develop- 
ment of some method of diagnosis 
which would eliminate, if possible, the 
necessity of differentiating the amebae, 
would obviously simplify the problem, 
and it has been with the hope of doing 
this that I have endeavored to apply 
the principle of complement fixation to 
the diagnosis of amebiasis It has 
been found possible to do this and m 
previous publications 6 ' 6 * 7 I have de- 
scribed such a test and the results ob- 
tained with it 

As regards the technique it may be 
stated briefly that it follows the stand- 
ard method for the complement fix- 
ation test for syphilis used m the U 
S Army laboratories The human 
hemolytic system is used and the 
blood sera are inactivated by heating 
at 56° C for one-half hour The 
antigen used is an alcoholic extract of 
cultures of Endamoeba histolytica 
grown upon the Boeck-Drbohlav me- 
dium 

Material 

The greater number of the indi- 
viduals tested have been patients m 
Walter Reed U S Army General 
Hospital where the test is now used 
as a routine procedure in suspicious 
cases The material has included pa- 


tients suffering from a great variety 
of disease conditions and m addition 
numerous normal persons have been 
used as controls The result of each 
test is checked by microscopic and cul- 
tural examinations of the feces of the 
individuals tested for the presence or 
absence of Endamoeba histolytica, and 
the results reported m this communi- 
cation have all been checked by such 
examinations 

Resuets of the Test 
Considerably more than 1000 indi- 
viduals have been tested to date, but 
this report will concern only those 
tests in which the feces have been 
checked for the parasite, numbering 
786, of which no, or 139 per cent, 
gave a positive reaction, while 676, or 
86 per cent, gave a negative reaction 
In the vast majority of cases the 
reaction with this test is very clear 
cut, being either three plus or four 
plus when read on a four plus scale 
Of the no positive cases, no less than 
91 gave a four plus reaction and 17 a 
three plus reaction It should be re- 
membered in considering the number 
of positive cases that many of the pa- 
tients at the Walter Reed General 
Hospital are soldiers or officers who 
have served m tropical regions, and 
that in the vast majority of cases 
tested there were symptoms indicat- 
ing some disease condition located in 
the gastro-intestinal tract 

In the no positive cases, a check of 
f eces for Endamoeba histolytica re- 
sulted in the demonstration of this 
parasite in 94 cases, of 85 4 per cent 
In 16, or a little over 14 per cent, we 
were unable to find the parasite, al- 
though this negative finding cannot 
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be considered as conclusive owing to 
the fact that in most of these cases it 
was not possible to make more than 
one or two examinations of the feces. 
It has been definitely shown that a 
single examination of the feces is 
often negative in positive cases and 
that a single examination demonstrates 
only about one-third of the total in- 
fections with this parasite 

Of the 94 positive cases showing 
the presence of Bndamoeba histolytica 
in the feces, 66 showed infection with 
Bndamoeba histolytica alone; 12 were 
mixed infections with Bndamoeba 
histolytica and Bndamoeba coli ; 6 with 
Bndamoeba histolytica and Bndamoeba 
nana; 2 with Bndamoeba histolytica , 
Bndamoeba nana and Bndamoeba coli , 
2 with Bndamoeba histolytica and 
Chilomastix mesmh ; 4 with Bndamoe- 
ba histolytica and Giardia mtestmalis 
and 2 with Bndamoeba histolytica and 
Tuchomonas honunis. 

There were 676 individuals tested 
giving a negative result, and of these, 
Bndamoeba histolytica was found in 
8 cases or 1 1 per cent. Three of 
these were acute cases of amebic 
dysentery; one was a case of abscess 
of the liver; three showed indefinite 
gastro-intestinal symptoms , while one 
was symptomless From these find- 
ings it is evident that all persons in- 
fected with this parasite do not give a 
positive reaction but that the per- 
centage of such individuals is appar- 
ently \cry small 

Of the 676 patients giving a nega- 
tive reaction no less than 220, or 32.5 
per cent, v, ere infested with other 
species of protozoa There were 100, 
or 14.7 per cent infested with 
Er.dcmoeba coli ; 64, or 9 9 per cent, 


infested with Bndamoeba nana ; 3, or 
o 4 per cent, infested with Iodamoeba 
williamsi; 26, or 38 per cent, with 
Chilomastix mesnili ; 16, or 2.3 per 
cent, with Trichomonas hommis , and 
11, or 1.6 per cent, with Giardia m- 
testinaUs There were 14 mixed in- 
festations with Bndamoeba coli and 
Bndamoeba nana; 6 with Bndamoeba 
coli and Chilomastix mesnili ; 4 with 
Bndamoeba coli and Giardia intestinal- 
is, and 3 with Bndamoeba coli and 
Trichomonas hominis. 

The infestation of the intestine of 
man by species of amebae other than 
Bndamoeba histolytica does not re- 
sult in a positive complement fixation 
reaction. Thus, of the 676 patients 
giving a negative reaction no less than 
164, or 23.5 per cent, were infested 
with some other species of ameba, but 
none of these cases gave even a par- 
tial reaction with the test. 

As practically all of the 676 indi- 
viduals giving the negative reaction 
were patients in a large general hos- 
pital and were suffering from a wide 
range of acute and chronic disease 
conditions, it is justifiable to conclude 
that this test is not positive in other 
diseases with the exception, as noted 
later, of certain rare cases of syphilitic 
infection. 

Disappearance of the Complement 
Fixation Reaction after 
Treatment 

It has been our invariable experi- 
cnee that after treatment resulting in 
the disappearance of Bndamoeba 
histolytica , the positive complement 
fixation reaction becomes negative. 
Ihe rapidity with which the reaction 
becomes negative depends on the 





Complement Fixation in the Diagnosis of Amebiasis 


efficiency of the treatment. The 
earliest disappearance of the reaction 
after cessation of treatment resulting 
m the disappearance of Bndamoeba 
histolytica from the stools has been 
five days and the longest period 60 
days. In the longer periods it is prob- 
able that the reaction disappeared 
much more rapidly than indicated, as 
m some of these cases tests were not 
made until a long period had elapsed 
In most of the cases the reaction dis- 
appears within three weeks after the 
disappearance of the organism from 
the feces following treatment. In 
several cases relapses have occurred 
and the reaction has again become 
positive, becoming negative again 
after proper treatment The dis- 
appearance of the positive reaction 
after treatment demonstrates the 
specificity of the reaction It has been 
noted that m cases giving a positive 
Wassermann and Kahn reaction that 
the complement fixation reaction for 
Bndamoeba histolytica has become 
negative while the Wassermann and 
Kahn reactions remain positive Table 
I illustrates the results obtamed with 
the complement fixation test before and 
after treatment, the cases selected be- 
ing those most typical of the varying 
results as regards time of disappear- 
ance of the reaction 

Relation op the; Wassermann a!nd 
Kahn Reactions 
The antigen used in the comple- 
ment fixation test for infection with 
Bndamoeba histolytica is an alcoholic 
extract of cultures of the organism 
mixed with the bacteria which may be 
growing with it in the cultures and it 
also contains some material derived 


from the culture medium itself. Early 
in our work it was believed that the 
results obtained with the test might 
be due to a non-specific substance 
present in the extract, similar to those 
m extracts used as antigens for the 
Wassermann and Kahn tests In or- 
der to obviate such a source of error, 
and ascertain whether the positive re- 
sults were due to syphilis, all of the 
sera tested have been subjected to both 
the Wassermann and Kahn tests in ad- 
dition to the complement fixation test 
for Bndamoeba histolytica This check 
has shown that 15, or 13.6 per cent, 
of the no individuals giving a posi- 
tive reaction with the complement 
fixation test for Bndamoeba histolyt- 
ica also gave a positive Wassermann 
and Kahn reaction, while 95, or 863 
per cent, gave a negative Wassermann 
and Kahn reaction On the other 
hand, of the 676 individuals giving a 
negative reaction with the complement 
fixation test for Bndamoeba histolyt- 
ica, 56, or 8 2 per cent, gave a posi- 
tive Wassermann and Kahn reaction, 
while 620, or 91 7 per cent, gave a 
negative Wassermann reaction and 
618, or 91.4 per cent, gave a negative 
Kahn reaction It will thus be seen 
that about five per cent more indi- 
viduals gave a positive Wassermann 
and Kahn reaction in those giving a 
positive result with the complement 
fixation test for Bndamoeba histolytica 
than in those giving a negative result. 

It was also significant that of the 15 
individuals giving a positive reaction 
with all three tests, no less than nine 
failed to show Bndamoeba histolytica 
m the feces, although it must be stated 
that in these cases not more than two 
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examinations were made of the feces 
If we admit that all found negative 
were free from infection ‘ with 
Bndamoeba histolytica, it would fol- 
low that the positive reactions were 
due to infection with syphilis, but in 
interpreting these figures it should be 
remembered that a considerable num- 
ber of the sera tested were selected at 
random from specimens submitted to 
the Serological Laboratory of the 
Army Medical School, for the Wasser- 
mann and Kahn tests. However, the 
fact that a considerably larger per- 
centage of cases giving a positive re- 
action with this test also gave positive 
Wassermann and Kahn reactions, 
taken with the failure to find 
Bndamoeba histolytica in the feces in 
more than half of these cases, leads 
us to conclude that, in rare instances, 
patients suffering from syphilis may 
give a positive result with this test and 
that this disease should be eliminated, 
if possible, in patients giving a posi- 
tive reaction, unless the result is sup- 
ported by finding the parasite m the 
feces 

Practical Value of the Comple- 
ment Fixation Test for 
Amebiasis 

At the present time the practical 
\alue of the test we have been dis- 
cussing is limited by the difficulty of 
preparing the antigenic extract, which 
has to be prepared from a large num- 
ber of cultures of Bndamoeba histolyt- 
ica, and the difficulty of maintaining 
thc^e cultures is not inconsiderable 
e\cn to one accustomed to cultivating 
ihh organism. However, this diffi- 
culty is not insuperable, but the 
technique of the test is such as to 


render it impossible of application ex- 
cept in laboratories where the serv- 
ices of a protozoologist and a serolo- 
gist are available. As shown by the re- 
sults which have been obtained with 
the test, it is of considerable value m 
the diagnosis of cases of amebiasis, 
and the physicians at Walter Reed 
General Hospital, for whom the tests 
have been made, are unanimous in the 
statement that it has been of practical 
value to them in diagnosis Efforts 
have been made to simplify the method 
of preparing the antigenic extract, or 
to render it more powerful, but to 
date these efforts have been in vain, 
so that it cannot be said that at the 
present time the test is on the practi- 
cal basis that a complement fixation 
test should be, before it is relied upon 
alone in the diagnosis of a specific in- 
fection However, it is felt that the 
technique will be simplified and that 
eventually the test will be of greater 
practical value. 

Conclusions 

The following conclusions have been 
justified by the results of the com- 
plement fixation test for amebiasis 
obtained to date 

1 There occur m the blood serum 
of individuals infected with Bndamoc - 
ba histolytica, specific substances 
which can be demonstrated by com- 
plement fixation when alcoholic ex- 
tracts of cultures of this parasite arc 
employed as antigens 

2 These complement fixing bodies 
disappear from the blood serum after 
treatment resulting in the disappear- 
ance of Bndamoeba histolytica from 
the feces of the infected individuals 
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3 Individuals free from infection 
with Bndamoeba histolytica very rare- 
ly give a positive reaction, and in the 
very small percentage of cases m 
which infection with this parasite 
could not be demonstrated it is prob- 
able that the failure to demonstrate 
it was due to an insufficient number 
of examinations of the feces 

4 Individuals infested with En- 
damoeba colt, Bndamocba nana, lo~ 
damoeba wilhainsi, ClnlomasUx utes- 
mli, Tiichomonas hounms or Giardia 
intestmahs do not give a positive re- 
action with the complement fixation 
test 


5 With the exception of rare cases 
of syphilis, the complement fixation 
test for amebiasis does not occur in in- 
dividuals suffering from other infesta- 
tions or diseases 

6 Positive complement fixation re- 
actions occur m individuals suffering 
from symptoms of infection with 
Hndamoeba lustolyhca, and also in 
those in whom symptoms are absent, 
le, the so-called “healthy carrier" of 
the parasite It has been noted that 
when symptoms are very acute the 
complement fixation reaction is some- 
times absent or weak 
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Pathological Classification of Goiter and Its Clinical 

Significance*! 

By Wm Carpenter MacCarty, MD, F A.C P., Rochester, Minnesota, 


I N 1912, 2 a report of more than two 
thousand goiters revealed that they 
divided themselves into two great 
groups * those which were thyroid 
shaped and those which were nodular. 
Both groups were then studied from 
the standpoint of their structural and 
functional units and these were corre- 
lated with the clinical pictures. Since 
then, 32,479 goiters have been exam- 
ined grossly and microscopically. In 
this large amount of material universal 
facts and principles have been sought 
in the hope of giving to practicing 
physicians and surgeon^ some simple 
clinical classification based on gross 
and microscopic characteristics which 
have become known to be associated 
with definite symptoms 
It is interesting to note what Booth- 
by, 1 a clinical physiologist, has said 
about the classification of goiter “ 

• . the anatomic changes (except in- 
fection and malignancy) are not pri- 
mary and, therefore, are not the fun- 
damental cause of the various diseases 
of the thyroid gland. In consequence 
it seems advisable to attempt the inter- 
pretation of thy roid disease and the ac- 

*R<n<i before the American College of 
Ph> Main's Baltimore, Maryland, March 26, 
1031 

tF'-oirt the Sectton on Surgical Pathology, 
The Mi\o Cbnic, Rochester, Minnesota 


companying pathologic changes in the 
light of the changes in physiologic ac- 
tivity rather than in the terms of path- 
ologic anatomy. . . To meet the 
needs of the clinician, however, a clas- 
sification of thyroid disease cannot with 
the knowledge at present available, be 
expressed entirely in terms of physi- 
ologic activity any better than in terms 
of gross or microscopic pathology ; nor 
can it be based entirely on etiology.” 

It is a recognition of this fact over 
many years that has led to the contin- 
ued and constant study of gross anato- 
my, histology and cytology in the se- 
ries reported Clinical classifications 
always become more intelligible when 
the finer structures, structural relation- 
ships, functions, and functional rela- 
tionships are clearly understood I n 
this study an attempt has been made 
to present the fundamentals of struc- 
ture, and to correlate them with the 
well-known clinical manifestations of 
disease of the thyroid gland 

The structural units of the thyroid 
gland, under all conditions, are very 
definite and constant. These may be 
seen in the accompanying diagrammat- 
ic drawing (figure 1). Thus in the 
early stages of fetal development one 
finds in the neck a mass of cells with- 
out acinic or follicular arrangement 
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(figure i, a). These cells are the un- 
differentiated fetal thyroid gland. La- 
ter they assume acinic form (figure i, 
b). During this change the whole mass 
of fetal cells assumes the gross form 
of the adult thyroid gland During 
postnatal life this form is maintained 
unless altered by pathologic conditions 
The normal adult thyroid gland is com- 
posed of acini which are approximately 
spheroidal m shape, lined by low cu- 
boidal or spheroidal cells (figure i, c) 
The lumen of the normal acinus is 
filled with a “colloid” material There 
is fairly constant uniformity of size 
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of the acini, although one occasionally 
finds acini which are fetal m size 
In my experience there are only four 
types or conditions of acini which are 
sometimes associated with abnormal or 
pathologic signs and symptoms These 
are the fetal acinus (figure i, b ) one 
finds in adenomas, the dilated acinus 
(figure i, d) found in the simple col- 
loid goiter, the acinus lined by hyper- 
trophic columnar cells (figure i, e) 
seen in association with hyperthyroid- 
ism which occurs m both thyroid 
shaped goiters and nodular goiters, and 
the acinus lined by atrophic cells seen 
in myxedema ,and cretinism 




Fig i Diagrammatic representation of all types of hypertrophic 
exception of pure inflammations and malignancies) , A, hypertrop ic symm ’ 

B, hypertrophic nodular goiters, a, undifferentiated fetal thyroid cells, b typical feta 
acinus, c, normal adult acinus, d, distended acinus filled with colloid and lined ^ sphcroi 
or “cuboidal” epithelium, e, acinus lined by hypertrophic or "columnar epithelium In 
the lower portion of the diagram is the relative size of the normal thyroid gland 
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Anatomic Description 

In figure i, A represents thyroid 
shaped goiter, i. Hypertrophic* sim- 
ple or colloid goiter (Ad) is one in 
which there is a symmetric hypertrophy 
of the whole gland. The acini are di- 
lated or enlarged, lined by low cuboidal 
cells, and contain colloid. In some of 
such goiters one also finds fetal and 
normal acini (a, b, c). 2 Hypertroph- 
ic parenchymatous goiter ( Ae ) is one 
in which there is symmetric hypertro- 
phy of the whole gland The acini are 
lined by columnar cells and may or 
may not contain colloid They may 
vary greatly m size. All or some of 
the acini give evidence of parenchyma- 
tous hypertrophy There may be some 
acini of the fetal (a, b ), normal (c) 
and dilated type (d) 

In figure 1, B represents nodular 
goiter Hypertrophic nodular goiters 
are due to the presence of spheroidal 
circumscribed masses which usually 
can be shelled out. They vary in size; 
they may be microscopic or many cen- 
timeters in diameter The spheroidal 
masses (adenomas**) are primarily 

-Much confusion arises even m the purest 
science from lack of definition of termmol- 
og>. In this paper the term “hypertrophy” 
whenever used means increase of size, that 
is, a lupertrophic thjroid gland signifies only 
that the thyroid gland is enlarged above the 
normal size The term applied to cells means 
the cells arc enlarged 

**Thc term adenoma is usually applied to 
masses because thc\ arc circumscribed and 
composed of ncwlj formed glandular tis- 
sues Some confusion m the literature has 
occurred because of disputes o\cr whether 
this new I\ formed tissue is circumscribed or 
rot a nr ‘ttcr of fact it usually is but 


composed of fetal acini ( b ) usually 
separated by loose connective tissue 
There may be present others of the dif- 
ferent types of acini (a, c, d) and m 
very rare instances acini with hyper- 
trophic cells (e). Usually these sphe- 
roidal masses show signs of degenera- 
tion, which is the result of hemor- 
rhage which destroys the tissues. Such 
hemorrhagic portions vary m size from 
petechial points to that in which the 
whole mass is involved Such a mass 
may, therefore, be a cyst containing a 
hemorrhagic fluid and, in some in- 
stances, a brownish clear fluid contain- 
ing crystals of cholesterol, depending 
on the length of time since the initial 
hemorrhage and destruction. In some 
instances, when the hemorrhage has 
been small, the region of destruction 
undergoes repair, and is filled m with , 
scar tissue which sometimes becomes 
calcified. Small hemorrhagic portions 
often appear as yellowish spots, this 
being due to the presence of fatty de- 
generation of the cells to which the cir- 
culation has been impaired Some- 
times the spots are dark blue or P ur ' 
plisli-blue, due to an early stage of dis- 
integration of extravasated hemoglo- 
bin 

The glandular tissue surrounding the 
spheroidal masses may present any 0 
the acini seen m the hypertrophic thy- 
roid shaped goiters (figure 1, A) An 
anatomic classification follows 

one does find areas m some thyroid glands 
( particular^ pathologic) which arc not ci f 
cumscribed This is particularly true of t ie 
rare thyroiditis It seems that the discussion 
is without practical importance and senes 
mcrel} to confuse working knowledge 



Pathological Classification of Goiter 


181 


A 


Hj r pertrophic colloid goiters 
(Thyroid- Hypertrophic parenchymatous goiters 
shaped) Atrophic parenchymatous goiters 


B 


(Nodular) -j 


Adenomatous goiters without parenchymatous hypertrophy 

Adenomatous goiters with parenchymatous hypertrophy j lntra ‘ a ^ enoniatous 

( extra-adenomatous 

Adenomatous goiters with parenchymatous atrophy I intra " a ^ enoraatous 

( extra-adenomatous 


C 


Thyroiditis 4 


acute 

chronic 


( nontuber culous 
(tuberculous 


D Malignancy-1 


carcinoma 

sarcoma 

epithelioma 


(usually in degenerating adenomas 


E Accessory thyroid tissue 


The relative frequency of pathologic ministration of iodine, the parenchym- 
conditions of the thyroid gland is as atous hypertrophy usually disappears, 
follows although some or all of the symptoms 

Specimens 

Hypertrophic colloid goiter (figure I, Ad) 800 (24 per cent) 

Hypertrophic parenchymatous goiter (figure I, Ac) 9,520 (293 per cent) 

Hypertrophic nodular goiters (figure i, B) 21,787 (67 per cent) 

Without parenchymatous hypertrophy (figure 1, Be) 18,444 (84 6 per cent) 

With parenchymatous hypertrophy (figure 1, Be) 3,343 ( J 5 4 P er cent) 

Carcinoma 2(5 7 (08 per cent) 

Sarcoma 7 

Epithelioma 7 

Tuberculosis 22 

Undifferentiated thyroid gland (figure I, a) 58 

Hj’pertrophic fetal thyroid gland 1 

Total number resected thyroid glands (1911-193° inclusive) 3 2 >479 


Clinical Correlation 
Enlargement of the thyroid gland of 
any type, especially when part of it 
is substemal, is frequently associated 
with symptoms and signs of pressure 
on the respiratory and circulatory ap- 
paratus 

The clinical syndrome known as hy- 
perthyroidism, and frequently spoken 
of as a toxic condition, is associated 
with parenchymatous hypertrophy re- 
gardless of whether the goiter is thy- 
roid shaped or nodular After the ad- 


and signs may remain Thus, a goiter 
which previous to the administration of 
iodine may give evidence of typical 
parenchymatous hj'pertrophy presents 
itself as a hypertrophic colloid goiter 
after the administration of iodine 
Parenchymatous atrophy is associ- 
ated with hypothyroidism, which man- 
ifests itself m two forms, cretinism and 
myxedema, and these conditions may 
occur m thyroid shaped thyroid glands 
or goiters, or m nodular goiters In 
fact, a clinical condition of hypothy- 
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roidism is sometimes found even in the 
presence of parenchymatous hyper- 
trophy Thus, a cretin’s thyroid gland 
may present the histologic picture of 
typical exophthalmic goiter. There is 
apparently a quantitative as well as 
qualitative relationship between paren- 
chymatous hypertrophy and the clinical 
syndromes of hyperthyroidism and hy- 
pothyroidism 

As a result of these generalizations, 
the clinician may visualize and palpate 
the neck, determine if possible the 


form of the enlarged thyroid gland, 
decide whether it is thyroid shaped or 
nodular, and then determine whether 
the patient has or has not signs and 
symptoms of hyperthyroidism, hypo- 
thyroidism or pressure, and correlate 
their presence or absence with the dia- 
grams (figure i). Thus, in a very 
high percentage of instances, he should 
be able to forecast the gross and his- 
tologic pathologic characteristics 
There will be a small error because 
even a thyroid shaped gland may con- 


* 



I*k. 2 Relative frequency of parenchymatous hypertrophy in goiters from JQH to 193° 
inclusive, aa, number of rejected goiters; bb, percentage of simple nodular goiters without 
parenchymatous hypertrophy , cc, percentage of simple hypertrophic goiters with parcnchym* 
a*o *< h% j'erfophv ; dd, percentage of nodular goiters with parenchymatous hypertrophy; 
<rf, fe'Ccntagc of simple hypertrophic colloid goiters 
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tam a small impalpable adenoma. There 
is also the possibility that hyperthy- 
roidism or hypothyroidism may not be 
sufficiently marked to be recognized 
clinically Again, it is possible occa- 
sionally to mistake other obscure toxic 
conditions for hyperthyroidism 

It is of interest, and may be of fu- 
ture importance to note, that during 
this study over a period of twenty 
years (“1911 to 1930 inclusive), there 
have been some variations in the rela- 
tive frequency of the presence of par- 
enchymatous hypertrophy, both in the 
thyroid shaped goiters and the nodular 
goiters Figure 2 shows the percentage 
of hypertrophic colloid goiters, hyper- 
trophic parenchymatous goiters, and 
parenchymatous hypertrophy in nodu- 
lar goiters Thus, there is an apparent 
increase m the presence of parenchym- 
atous hypertrophy m both groups of 
goiters, beginning about 1921. The 
studies during the whole period of 
twenty years were made under the 
guidance of the same staff, and al- 


though acuity of vision might have in- 
creased with experience it does not 
seem that the variation should be quite 
so pronounced. This increase suggests, 
as' H S Plummer 3 has frequently 
pointed out, that there might be epi- 
demics of hyperthyroidism Further 
regional studies are being made to sub- 
stantiate or refute this possibility 
It is the object of this short review 
of a very large amount of material to 
give the active practicing clinician the 
fundamental universal facts which have 
so frequently been confused by elabo- 
rate discussions, dissertations, articles, 
and monographs on the subject of goi- 
ter 
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The Heart in Hyperthyroidism* t 

By Henry M. Thomas, Jr., Baltimore, Md 


I N discussing the heart in hyperthy- 
roidism I shall try to take up clin- 
ical points about which there has 
been much controversy in the past. In 
order to establish a proper background 
I shall briefly summarize the history 
of this subject 

In the first allusion to hyperthyroid- 
ism made by Parry 1 in 1786 (and pub- 
lished posthumously m 1825) eight 
cases of a peculiar heart disease, at- 
tended by exophthalmos and thyroid 
enlargement were described He evi- 
dently considered the disease primarily 
a cardiac affection with secondary 
exophthalmos and enlargement of the 
thyroid gland Although Adleman 2 in 
1829 spoke of "Kropfherz,” the En- 
glishmen, Graves, 8 Stokes, 4 Marsh 5 and 
McDonnel, 0 who seem to have writ- 
ten separately between 1840 and 1855 
about the same group of cases, still 
thought the enlargement of the thyroid 
gland and the exophthalmos came after 
the heart trouble. In this country 
Markham, 7 in 1858, reported "affection 
of the heart with enlarged thyroid and 
thjtnus glands and prominence of the 
eyes ” Mocbius 8 and later Horsley 0 
and Kocher to and Muller 11 recognized 

“Retd before the Committee on Cardiac 
Clinic*, Nc»\ York Tuberculosis and Health 
V<ochVcn. Jamurj 27, 1931 
fTYorn the '1 h> roid Cfmic, Johns Hop- 
t si s lb fjnl 


the part played in the syndrome by the 
thyroid, but an accurate conception of 
the heart changes was far from being 
elaborated at that time The surgeon, 
Rose, 18 working at Zurich, wrote a long 
paper in 1877 pointing out the im- 
portance of considering the heart in 
operations on the thyroid gland. He 
thought that the goiter compressed the 
trachea and thus, by interfering with 
the breathing, placed the right heart 
under strain. His method of treat- 
ment was to perform a preliminary 
tracheotomy to relieve the heart of this 
particular form of strain Thus the 
so-called goiter heart of Rose was a 
heart enlarged and weakened purely 
by a mechanical obstruction Many 
other writers noticed decompensation 
of the heart in patients with large goi- 
ters These observations were prac- 
tically all made in the goiter regions in 
Switzerland, the Tyrol, Bavaria, etc., 
by Wolfler, 13 Wette, 14 Thomas, 
Schranz 15 and others. Finally Kraus, 
m 1899, brought forth his conception 
of the so-called neurotic or thyrotoxic 
heart His view has been generally ac- 
cepted although there is still some con- 
fusion about those cardiac conditions 
which occur m patients with goiters 
which are obviously not toxic. I al- 
lude to such frank cases as the heart 
in cretins with goiters, etc It is likely 
that the authors from goiter districts 
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are describing cases of myxedema 
heart without clearly differentiating 
them from hyperthyroid heart Even 
as late as 1926, European writers 
(Meyer and Sulger, 17 and Andrassy) 
have considered the cardiac disturb- 
ances in goiter due to pressure on the 
trachea, the great vessels, or the vagus 
and sympathetic nerves of the neck 

In America we have come to a fairly 
clear differentiation between hyperthy- 
roid heart and myxedema heart and 
most of us still maintain open minds as 
•to the occasional occurrence of a purely 
mechanical thyroid heart Of these 
three forms of thyroid heart disease, 
by far the most common is the one 
associated with hyperthyroidism, and, 
therefore, I shall limit my discussion 
to this variety We do not believe 
that there is any essential difference 
between hyperthyroidism from a nodu- 
lar goiter and that from the diffuse 
goiter of Graves’ disease The fact 
that a nodular goiter may exist for a 
long time before cardiac symptoms de- 
velop has led some people to believe 
that nodular goiter may damage the 
heart We have seen no proof of this 
and are inclined rather to believe that 
a mild degree of hyperthyroidism 
which has existed for some years fi- 
nally becomes evident when the cardiac 
reserve has been diminished 

If I may state the conclusion at the 
outset of my discussion, I can then 
build up the full clinical picture m 
what I think is its logical sequence 
This conclusion is 

The primary effect of hyperthyroid- 
ism on the circulatory system is tachy- 
cardia This tachycardia is effected in 
several ways 

(a) By additional work associated 
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with an increase in blood flow caused 
by the elevated body metabolism; 

(b) By stimulation of the accelera- 
tor fibers of the sympathetic nervous 
system ; 

(c) By direct action of an excess of 
thyroxin on the heart muscle cells 

I can not substantiate with experi- 
mental data the statement that the 
heart rate goes up in response to an 
elevated metabolic rate Some years 
ago Sturgis 18 pointed out that the in- 
crease m heart rate paralleled the ele- 
vation in the metabolic rate But it is 
perfectly obvious that the same factor 
which had an effect on the metabolism 
might quite independently have an ef- 
fect on the heart rate In this con- 
nection it is interesting to consider the 
effect of thyroid medication on cases 
of heart block Willms, 19 and Aub 
and Stem 20 have reported the results 
of such treatment and we have had one 
case in our clinic Briefly, the ven- 
tricular rate is unaffected by large 
doses of thyroxin although the me- 
tabolism goes up and the blood flow 
increases, the auricular rate, on the 
other hand, which is still under the 
control of the vagus and accelerator 
nerves, increases from 70 to 120 I 
do not believe that any final conclusions 
can be drawn from these facts, and I 
am under the impression that most 
observers believe that the usual re- 
sponse to the increased blood flow is 
an increased heart rate There are va- 
rious indications of the effect of the 
accelerator fibers on the tachycardia of 
hyperthyroidism Ergotamine has been 
used to block the accelerator impulses 
and in some cases a slowing of the 
heart rate has been accomplished The 
over-activity of the sympathetic s}s- 
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tem in other ways has been given as 
circumstantial evidence of over-activity 
of the accelerator fibers. But the ef- 
fect of thyroxin on the heart muscle 
itself has been clearly demonstrated 
by Lewis and McEachern 21 Experi- 
ments with isolated hearts from ani- 
mals which have been rendered hy- 
perthyroid by feeding with thyroid ex- 
tract show that these heart muscle 
preparations maintain a rapid rate of 
contraction (26 to 144 beats per min- 
ute faster than normal preparations un- 
der the same conditions) for as long 
as ten hours, the longest period over 
which they have been observed as yet. 
This suggests an increase in the heart 
muscle cell metabolism 
Now, as the hyperthyroid tachy- 
cardia persists, however it may have 
been produced, the rest of the signs 
and symptoms of thyroid heart gradu- 
ally come into the picture If the pa- 
tient is a young, healthy individual, 
his heart will be able to stand even an 
excessive degree of hyperthyroidism 
without evidence of congestive heart 
failure If he is past middle age and 
his heart therefore is out of training 
and unused to the excessive strain 
which the constant running around of 
young individuals produces ; or, on the 
other hand, lus heart is the site of 
i alvular or arteriosclerotic heart dis- 
ease with diminished cardiac reserve, 
then, sooner or later, congestive heart 
failure will occur. In practically every 
instance this is associated with, or pre- 
ceded by, auricular fibrillation. It is 
not clearly known W'hcthcr auricular 
fibrillation is purelj a failure of the 
auricles to respond to too much work 
«r whether th>r 0 'tn adds a degree of 
•rrifabUitj to the muscle fibers which 


causes them to fibrillate sooner than 
otherwise The fact that young, 
healthy hearts rarely fibrillate even un- 
der the most severe degree of hyperthy- 
roidism lends weight to the idea that 
it is purely an over-work phenomenon 
which occurs only when the cardiac re- 
serve has been overdrawn. Seven and 
a half percent of the cases of auricular 
fibrillation recorded m the Heart Sta- 
tion of the Johns Hopkins Hospital 
were patients suffering from hyper- 
thyroidism (McEachern). 

Among the cases which develop au- 
ricular fibrillation some do not show 
signs of congestive heart failure. Ham- 
ilton 22 has stressed this point and care- 
fully described the clinical picture of 
those with congestive failure He 
points out that in his series of 50 such 
cases, exophthalmos was usually ab- 
sent, the thyroid gland was often nor- 
mal in size, the tremor and nervousness 
almost never occurred In recognizing 
this condition from the other causes 
of congestive heart failure, he stresses 
(a) tachycardia which does not re- 
spond as well as would be expected 
to complete rest and digitalization, (b) 
history of unexplained loss of about 
30 pounds, (c) history of a surpris- 
ingly long duration of complete disa- 
bility associated with gross signs of 
heart failure, (d) elevated BMR (he 
states that non-thyrotoxic congestive 
heart ■ failure cases may have a BMR 
of +64 which will return to normal 
when the heart failure is relieved). 
The average age of this series of Ham- 
ilton’s cases was 50 } ears. One might 
suppose that this group (like many 
cases of so-called toxic adenoma) is 
comprised of patients whose cardio- 
\ascular systems were damaged to a 
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degree whereby slight hyperthyroidism 
(so slight that the characteristic clinical 
signs of exophthalmos, goiter, tremor 
and restlessness are hardly noticeable) 
could cause myocardial insufficiency. 
This series of Hamilton’s brings out 
the fact more clearly that when con- 
gestive heart failure occurs m hyper- 
thyroidism, the failure is brought 
about, not by excessive hyperthyroid- 
ism, but by moderate or slight hyper- 
thyroidism superimposed on an infe- 
rior cardiovascular system 
Whether or not dilatation and hyper- 
trophy occur m uncomplicated thyroid 
heart is still an unsettled question 
Those who think that hypertrophy of 
the ventricles occurs can find confirma- 
tion m the experiments on laboratory 
animals Cameron and CarmicheaP 3 
in 1921 produced hypertrophy of the 
heart in rats by feeding thyroid 
extract Last year Simonds and 
Brandes 24 reported their work on dogs. 
They found that the hypertrophy in- 
volved all the chambers of the heart 
with a slightly greater proportional 
increase m the left ventricle Also 
most accounts of the postmortem find- 
ings of the thyroid heart describe hy- 
pertrophy in a large number of the 
cases and of 27 thyroid hearts studied 
in the Pathological Department of the 
Johns Hopkins Hospital by McEach- 
ern and Rake, 25 16 had definite hyper- 
trophy Lewis 20 reported 12 cases, in 
all but three of which the heart 
weighed over 300 grams Means and 
Richardson 27 also have reported the 
necropsy findings in 12 cases Their 
series showed but little hypertrophy. 
The clinical evidence is not clear cut 
Hurxthai 28 made careful cardiac meas- 
urements on thyroid patients before 


and three months after operation He 
found no contraction in the size of the 
heart, from which he inferred that 
there had been no previous enlarge- 
ment He further compared 100 cases 
of toxic goiter with 100 cases of non- 
toxic goiter and, after making correc- 
tion for the transverse diameter of the 
chest and body weight, he concluded 
that the average transverse diameter 
of the heart in - the toxic group ex- 
ceeded that of the non-toxic group by 
only 0.49 cm It seems likely to us 
that the hypertrophy has occurred only 
as a result of a well marked and fairly 
profound hyperthyroidism We can 
say definitely that when congestive 
heart failure occurs dilatation of the 
ventricles is very likely to be found 
and this dilatation disappears entirely 
when the hyperthyroidism has been re- 
moved 

The blood pressure shows a slight 
elevation in the systolic pressure and 
diminution in the diastolic pressure 
If a pronounced degree of hyperten- 
sion is encountered it is likely that this 
condition will persist or become worse 
after operation The electrocardiogram 
shows an unusually prominent T wave 
and Hamberger 29 has noted a parallel 
in the degrees in basal metabolic rate 
and the height of the T wave follow- 
ing iodine medication and thyroidec- 
tomy 

If the hyperthyroidism is successful- 
ly terminated by subtotal thyroidecto- 
my and adequate post-operative treat- 
ment is observed, the heart will, sooner 
or later, return to the state in which 
it was found at the beginning of the 
hyperthyroidism, allowing only for 
changes which would have occurred in 
a similar length of time under other 
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conditions This statement is a brave 
one. Let me show a condensed chart 
of such a patient . 30 (See chart i). 

Careful search for pathological 
changes m the hearts of patients dy- 
ing from hyperthyroidism has yielded 
very inadequate findings Various re- 
ports have been made noting changes 
m the heart muscle and these reach 
their high point with Goodpasture’s 31 
account of two cases which showed de- 
generation and necrosis of the heart 
muscle fibers. Current opinion is that 
patients dying from thyrotoxic heart 
failure show a variety of inconstant 
minor lesions, none of which can sure- 


ly be ascribed to hyperthyroidism. 
Some of the changes described are 
cardiac dilatation and hypertrophy, 
slight round cell infiltration and hyaline 
and fatty degeneration of the muscle 
fibers An exhaustive examination of 
all the hearts of patients dying with 
hyperthyroidism at the Johns Hopkins 
Hospital has recently been made by 
McEachern and Rake 25 This work is 
soon to be published m a monograph 
form Stated briefly their conclusions 
are that no pronounced pathological 
change is produced in the heart by hy- 
perthyroidism 

If you will accept the foregoing 
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hypothesis of the heart in hyperthy- 
roidism the road to proper treatment 
Avi 11 be quite clear The first princi- 
ple is that until congestive failure oc- 
curs no specific treatment for the heart 
is indicated; the second principle is 
that Avhen once congestive heart failure 
has occurred it should be treated like 
any other form of congestive heart 
failure I should like to make one ex- 
ception to this statement and warn 
against the pre-operative use of quini- 
dine for auricular fibrillation The 
reason for this is that in the face of 
hyperthyroidism a fibrillatmg heart 
can be better controlled by digitalis 
than a heart with a regular mechanism 
For example the ventricular rate of a 
case of auricular fibrillation m hyper- 
thyroidism can be sloived under digita- 
lis to 70 or 80 or 90 beats to the 
minute and the circulation greatly im- 
proved m this way. If, then, this 
digitalized heart is made to revert to 
normal mechanism by quimdme the 
slowing effect of digitalis may be lost 
and the rate suddenly jump up to 160 
or 180 I have seen one such case m 
which just such a change took place, 
followed in the course of a few hours 
by exitus When suitable therapeutic 
measures have been applied for relief 
of the heart failure the more important 
treatment of the hyperthyroidism can 
be undertaken One must not be too 
cautious as to surgical procedures in 
cases of this kind as they are surpris- 
ingly well borne by these patients and 
they alone offer permanent relief 
Friedrich Muller and others have 
made the statement that iodine occa- 
sionally has a deleterious effect on the 
heart muscle Laboratory animals have 


been gn r en relatively enormous doses 
of iodine with the production of slight 
pathological changes m the heart mus- 
cle, noticeable by microscopic examina- 
tion In the Johns Hopkins Cardio- 
graphic Laboratory a number of ob- 
servations have been made on normal 
individuals before and after taking 
large doses of Lugol’s solution 32 ’ 33 No 
changes were found in the electrocar- 
diographic tracings or m other heart 
examinations in this series despite the 
fact that several of the individuals 
proved to be hypersensitive to iodine 
and suffered from varying degrees of 
skin eruptions and gastro-mtestinal up- 
sets Dr John T King, Jr , 34 ob- 
served a case of an elderly woman suf- 
fering from nodular goiter with hyper- 
thyroidism After four days of rest 
in bed and Lugol’s solution, ten minims 
three times a day, her heart rate be- 
came absolutely irregular The Lugol’s 
solution was discontinued and, in three 
days, the heart returned to normal 
rhythm Of course this one case is 
not conclusive, but it illustrates very 
Avell my feeling m this matter I be- 
lieve that to a thyrotoxic heart iodine 
may be the additional factor which 
causes the final break It seems quite 
likely to me that most of the cases of 
so-called iodine hyperthyroidism (Tod- 
Basedoiv) are m reality lodinism su- 
perimposed on hyperthyroidism 

We finally may conclude that the 
heart, like the rest of the bod>, re- 
sponds to hyperthyroidism by being 
speeded up Given a normal young 
cardiovascular system, this speeding up 
is a matter of little or no consequence 
On the other hand, given a heart v Inch 
is Aveakened by advancing age or heart 
disease and then the constant accelera- 
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tion from hyperthyroidism frequently 
leads to congestive heart failure. In 
either instance removal of the hyper- 
thyroidism allows the heart to regain, 
both functionally and structurally, its 
pre-hyperthyroid condition. 


I wish to express my indebtedness for 
criticism and suggestions during the prepa- 
ration of this paper, to Dr Donald McEach- 
ern of the Johns Hopkins Hospital Medical 
House Staff, whose original work and whose 
familiarity with the literature on this sub- 
ject made his help of great value 
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Medical Aspects of Peptic Ulcer* 

By Albert F. R. AndrEsen, M.D , F A C.P , Brooklyn , New Y ork 


I T is almost necessary to make an 
excuse for writing about peptic 
ulcer Medical literature of the 
past twenty years has been filled with 
articles on this subject, volumes have 
been written about it and a verbal war 
between the advocates of medical and ' 
surgical treatment is still being waged 
with great intensity When so much 
verbiage is wasted on any subject it 
engenders the suspicion that the rea- 
son for this wastage is a lack of knowl- 
edge or understanding of the subject 
In the case of ulcer this is undoubtedly 
true So much good research work 
has been done m regard to the pathol- 
ogy and etiology of ulcer and so well 
have the findings agreed with clinical 
experience, that it is surprising to hear 
even prominent surgeons and clinicians 
say that the cause is unknown. It is 
also peculiar that with the multiplicity 
of articles dealing with the well-known 
fact that m peptic ulcer there are al- 
most invariably evidences of other m- 
flammatorj changes in stomach, duode- 
num, biliary tract, liver, pancreas, 
«mall and large intestine and appendix, 
it is taking both clinicians and sur- 
geons so long to realize that in con- 
m<!< ring peptic ulcer as an entity and 
treating it as such they are not only il- 
logical, hut are definitely to blame for 
the poor results so generally reported 

*»' .* i Fc'rtnrj \<y. 


Pathology 

The pathology of peptic ulcer has 
not been given the attention it de- 
serves. Lewis Gregory Cole has made 
a very valuable contribution to our 
knowledge m his studies of freshly ex- 
cised ulcers, and parts of stomachs 
with ulcers, during the past five or six 
years, and his findings should be more 
generally made known Cole divides 
ulcers into three groups, those of the 
body of the stomach, “corporic ulcers, 
those of the prepyloric region, "pre- 
pyloric or pyloric ulcers,” and those of 
the first portion of the duodenum, 
“postpyloric ulcers” or “ulcers of the 
cap.” He has shown that the ulcers 
are not the result of an erosion of the 
mucosa, but that they begin as areas 
of focal necrosis in the stomach or 
duodenal wall, and that they burst 
through m the line of least resistance, 
just as carbuncles or boils brea 
through the skm The intact mucosa 
can be seen curled under the edge o 
the ulcer The size and depth of the 
ulcer depend on the site of the origin 
area of focal necrosis and the degree 
of elasticity of the w r all at this point. 
Thus an area of focal necrosis just un- 
der the mucosa breaks through rapidly 
and produces the small, rapidly healing 
submucosal ulcer, practically no more 
than a “canker sore,” usually found 
in the prepyloric region, where there 
is little opportunity for its spread due 
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to a relatively inelastic wall An area 
of necrosis in the deeper layers, es- 
pecially if m the loose areolar area 
along the lesser curvature of the stom- 
ach, will produce a deeper, wider ul- 
cer If the area is under the serosa, 
perforation is liable to result All ul- 
cers have a remarkable tendency to 
heal, as shown microscopically by evi- 
dences of a reparative process at the 
base of the ulcers, and as Cole has 
demonstrated m the living stomach by 
repeated serial roentgenograms, at 
short intervals, showing prepyloric ul- 
cers disappearing in from a few days 
to two weeks and large lesser curva- 
ture ulceis in from a few weeks to two 
or three months The healing of du- 
odenal ulcers, because of the frequent- 
ly persistent deformity resulting, is not 
as clearly demonstrable by radiography, 
but can be shown by reduced irrita- 
bility of the duodenum on fluoroscopy 
and by disappearance from the duo- 
denal contents of the ulcer base slough 
and blood By demonstrating m re- 
moved stomachs the presence of mul- 
tiple microscopic ulcer scars, often doz- 
ens m one stomach, Cole has arrived 
at the inevitable conclusion that each 
recurrent attack of ulcer symptoms is 
due to a new ulcer and that symptoms 
persisting or perhaps varying in inten- 
sity, are due to new ulcers developing 
before the older, partially healed ones 
have ceased to cause symptoms Con- 
trary to previously conceived notions, 
the finding of two or moie ulcers m 
various stages of healing, is not at all 
unusual 

The complications of ulcers are easy 
to understand Perfoiation has al- 
readj' been mentioned, and has for 
many years been considered not a 


breaking through of an old ulcer, but a 
separate disease, the occurrence of 
such a severe ulcer that it immediately 
punched a hole through the whole 
stomach wall Cole’s explanation of 
this type of ulcer as due to an area 
of focal necrosis just under the serosa 
and breaking through m both direc- 
tions, is simple and clear. If the point 
of perforation is opposite some organ, 
like liver or pancreas, or if it occurs 
into the lesser peritoneal sac, only a 
localized well-walled-off abscess area 
may result, but frequently the break 
occurs into the general peritoneal cavi- 
ty, with resulting general peritonitis 
In the case of large or deep ulcers, 
especially where these are located at 
a narrow point, like pylorus or duo- 
denum, although occasionally also in 
mid-lesser curvature, healing or exter- 
nal inflammatory reaction or both may 
result m so much cicatrical contraction 
as to cause obstruction to the onward 
passage of food — pyloric stenosis or 
hour-glass constnction Acute inflam- 
matory changes at such an area of nar- 
rowing or in a large ulcer may at times 
cause temporary complete stenosis, 
winch may become partial or may dis- 
appear as the edema subsides 

Gross hemoi t hage from ulcer is 
comparatively rare, and is due to the 
fact that the area of necrosis pro- 
ducing the ulcer happened to involve 
one of the larger vessels of the stom- 
ach wall Hemorrhage will recur un- 
til the damage is repaired — usually by 
the organization of a thrombus m the 
injured vessel If the eroded vessel is 
one running at right angles to the base 
of the ulcer (a terminal vessel) prompt 
retraction and cessation of hemorrhage 
occur, if lying longitudinally, with ero- 
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sion of its’ side wall, the hemorrhage 
will be persistent and often fatal The 
vessels of some individuals seem less 
resistant to infection and these indi- 
viduals tend to have hemorrhages with 
each recurrent ulcer. Superficial bleed- 
ing and serous exudation occur during 
part of the cycle of all ulcers. 

The possibility of carcinomatous de- 
generation of gastric ulcers has m the 
past few years been relegated to its 
proper status Studies conducted all 
oyer the world, and based on both 
clinical observation and pathological 
findings, have shown that carcinoma is 
no moie apt to occur in the stomach 
of an ulcer patient than in the normal 
stomach, carcinoma having been shown 
to occur at the most m but four per 
cent of such cases. Cole, ten years 
ago, showed by statistics of cases seen 
by him that gastric carcinoma occurred 
more frequently m patients who had 
had operations for ulcer than m those 
treated medically If we are to ac- 
cept Cole’s findings, which indicate 
spontaneous, rapid and complete heal- 
ing of ulcers, it would give but little 
time for the development of malignant 
changes in any given active ulcer, leav- 
ing only the scar to act as a nidus 

Etiology 

The etiology of ulcer has been an- 
other moot point. The older theories 
considering trauma or irritation as eti- 
ologic factors were suddenly con- 
ronted, more than sixteen years ago, 

* Eosenow's demonstration of the 
Umfogic relationship between focal in- 
fection and ulcer Although Ro^enow's 
Migratory experiments ha\e not been 
unuersdU confirmed by other ob- 
"'*r\cr<, p rot a hi % due to their using a 


different technique, the clinical experi- 
ence of those who have, like myself, 
made the removal of all possible focal 
infections the sine qua non in treat- 
ment, has been such as amply to sub- 
stantiate the claims of s'uch a rela- 
tionship , Previous to Rosenow’s ex- 
periments, Fenton B. Turck, showing 
that areas of focal necrosis could be 
produced in animals by intravenous in- 
jection of solutions of dead tissue 
(which contain minute amounts of the 
destructive shock toxin he has named 
cytolysin), m some instances produced 
typical indurated gastric ulcers in a 
few minutes. He concluded that this 
cytolysin was the causative factor. It 
seems only reasonable to assume that 
what may occur at the site of a focal 
infection, is an absorption of the cy- 
tolysm produced m the dead tissue 
resulting from the infection, and that 
the secondary focal necroses may be 
due more to electrochemical reactions 
of the tissues to this cytolysin than to 
actual initial migration of bacteria to 
the intact stomach wall. On the other 
hand, what relation anaphylaxis due 
to bacterial or tissue sensitization bears 
to the problem, has not as yet been 
satisfactorily determined. However, 
the results obtained in preventing re- 
current ulcer when all possible infec- 
tive foci have been removed, and the 
repeated recurrences in spite of any 
medical or surgical treatment where 
these foci have been neglected, affords 
clinical proof of the etiologic relation- 
ship between the foci and the ulcers. 

P atiiological Physiology 

The disturbed function caused by 
the presence of an ulcer in stomach or 
duodenum is due primarily to irrita- 
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tion, and the results will vary with the 
degree of irritability of the patient’s 
stomach, his general nervous irrita- 
bility and the seventy of the usually 
concomitant lesions m other parts of 
the gastrointestinal tract and its ap- 
pendages The most common result of 
irritation on the motor function of the 
stomach is an increase m the frequency 
and severity of the normal hunger con- 
tractions of the empty stomach, and at 
times the occurrence of such contrac- 
tions before the stomach is entirely 
empty Also, especially when an ul- 
cer is near the pylorus or beyond it, 
there is frequently intermittent py- 
lorospasm In duodenal ulcer, and 
more -particularly m lesions further 
down m the gastrointestinal tract, re- 
tropenstaltic waves (the retrostalsis 
described by Alvarez) may produce 
troublesome symptoms 

The effect of ulcer on the secietory 
function of the stomach is to cause an 
increased irritability of the gastric 
glands, with a resulting continued se- 
cretion, often reaching high levels of 
acidity, although at times there may be 
diminution or even an absence of hy- 
drochloric acid m the gastric contents, 
due either to the exhausting effect of 
prolonged irritation or to chronic in- 
flammatory changes, involving the gas- 
tric glands 

Symptomatology 

The symptoms of peptic ulcer are in 
most cases very characteristic Epi- 
gastric pain, occurring after a longer 
or shorter interval after eating (us- 
ually from one-half to four hours after 
meals) and promptly relieved by the 
intake of any food or drink — the “hun- 
ger pam” of Moynihan — is practically 


pathognomonic of ulcer This pain is 
due to exaggeration of the normal 
hunger contractions of the empty stom- 
ach, and its severity and the time of its 
occurrence are, as mentioned above, de- 
pendent upon the irritability of the 
stomach and also upon the size and 
frequency of the meals taken, so that 
while some patients may get a severe 
pam within an hour after eating, others 
may feel no pam at all The location 
of the ulcer has no effect upon the 
time pam will occur — gastric ulcers 
may cause pam three or four hours 
after meals, duodenal ulcers one or two 
hours after If ulcers occurred alone, 
that is, if there were not, as there in- 
variably is, an accompanying inflam- 
matory reaction in other parts of the 
gastrointestinal tract, the symptoms 
would probably always be typical - 
These other conditions, the inflamma- 
tions of the biliary tract, pancreas, ap- 
pendix and colon, not only produce 
symptoms directly referable to them- 
selves, but cause retrostaltic waves, pro- 
ducing pylorospasm and mild or severe 
reverse peristalsis m the stomach, re- 
sulting in epigastric distress or fulness 
immediately after meals, aerophagia, 
heartburn, sour eructations or actual 
regurgitation or vomiting Some of 
them also cause more or less severe 
bowel symptoms These other symp- 
toms may be so prominent as to mask 
or modify the characteristic ulcer 
symptoms, thus making diagnosis by 
history alone very difficult Loss of 
weight and strength, anemia, and -va- 
rious nervous manifestations are due 

« 

to the individual patient’s reaction to 
the symptoms — some starv e themselves 
and grow thin and anemic, others o\ er- 
eat and gain weight rapidly Some con- 
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sider that as long as food relieves them 
there is no cause for worry, others 
suspect cancer and become neurasthen- 
ics 

The symptoms of the complications 
of ulcer are rather characteristic In 
gross hemorrhage , hematemesis and 
melena, usually preceded by severe pain 
and fainting or collapse, are typical, 
although in the absence of hemateme- 
sis, the characteristic sticky, tarry 
stools, passed during the night may 
not be noticed, and the patient may de- 
scribe only a diarrheal attack with ver- 
tigo or syncope 

Perforation, ushered in by a terrific 
pain, not relieved by the food or al- 
kali which the patient usually tries be- 
fore the doctor arrives, and which is 
sooner or later followed by shock and 
the symptoms of peritoneal irritation, 
is a condition requiring immediate rec- 
ognition so that prompt resort may be 
had to a life-saving operation 

Pyloric stenosis and hour-glass con- 
striction present the characteristic 
symptoms of delayed vomiting, that is, 
vomiting occurring at an interval after 
meats when all foods should normally 
have been expelled from the stomach 
Patients with this complication who 
may previously have vomited soon aft- 
er eatmg or at the time of occurrence 
of the ulcer pam, begin to vomit less 
frequently, often in the evening, and 
m the \omitus maj be lecogmzed food 
eaten two or three meals previously or 
even from the day before Frequently 
there is a diminution of the ulcer pains, 

I ut a feeling of fulness in the upper 
nh'VwKn and a more or less marked 
;"i*»re\ia 

”i he occurrence of carcinomatous 
it iiu,c in an ulcer is accompanied 1 $ 


Andresen 

an unusual loss of weight and strength, 
and an increasing pallor, associated 
either with symptoms similar to those 
previously complained of or a new 
tram of rather indefinite dyspeptic 
symptoms, with anorexia. Often gross 
hemorrhage may be the first symptom 
of a carcinoma 

Diagnosis 

The diagnosis of peptic ulcer is us- 
ually made by means of three charac- 
teristic findings— the history, examina- 
tion of gastric and duodenal contents 
by the fractional method and the roent 

gen ray examination 

1. The history is often of the great 
est help in diagnosis. Recurrent at- 
tacks of typical hunger pam, that is, 
pam occurring after an interval 0 
from one-half to three or four hours 
after meals and relieved by the mta e 
of food, drink or alkali, was long ago 
described by Moymhan as pathogn 
momc of ulcer, and m my experience 1 
is extremely uncommon not to be a e 
to demonstrate an ulcer when tus 
symptom is present. The pam is m° s 
commonly located m the epigastrium^ 
but at times may be located in the ga 
bladder or appendix regions, in elt j* 
inguinal region, the precoidium or ^ 
back Retrostaltic symptoms, as e 
scribed above, are not characteristic 0 
ulcer, but are more frequently ue 
the other co-existent gastrointestina 
lesions. Vomiting, occurring ,nir ^ ( ’ 
ately after meals or at the time o 
pam, is one of these retrostaltic s ) n T, 
toms, but if it is of the “delayed 
1 } pc, is characteristic of stenosis ^ 
symptoms of other complications ia ' 
been mentioned A first attack of 11 
ccr symptoms, especially m a patiti 
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of carcinoma age and if continuing 
over a period of a few months, may 
be due to a carcinomatous ulcer 

2 Careful fractional gastnc analy- 
sis, preceded by examination of the 
fasting residue after a duration meal of 
nee and raisins, is of great help m 
diagnosis Three findings are studied 
namely, those relating to motility, to 
secretion and to admixtures 

A Motility an overnight residue 
of gross nee and raisins indicates py- 
loric stenosis, the degree of which may 
be determined by the rapidity with 
which the stomach can expel the test 
meal subsequently given In the ab- 
sence of an overnight residue, delayed 
expulsion of the test meal indicates 
marked pylorospasm and the probable 
presence of a lesion near the pylorus, 
but not obstructing it 

B Secretion is indicated by the 
curve of acidity following ingestion of 
a test meal or the intramuscular injec- 
tion of histamine dihydrochlonde In 
gastric ulcer this curve is not of value 
there may be a normal curve, there may 
be no secretion of acid at all or there 
may be a continued secretion In py- 
loric and post-pyloric ulcers we find 
that a continued secretion, 1 e , secre- 
tion continuing beyond the normal pe- 
riod of secretory reaction to a stimu- 
lus, and often reaching great heights 
of acidity, is the rule, although here, 
also, achylia is found at times, es- 
pecially in long-continued cases 

C Admixtures The presence m 
the gastnc contents of small, more or 
less dried particles of blood, with ad- 
herent detritus coming from the base 
of an ulcer, is a valuable finding, but 


is difficult to differentiate from blood 
due to trauma in swallowing the tube 
It is, however, of some value m con- 
firming an x-ray finding of gastnc ul- 
cer Where no blood is found m the 
gastnc contents until the normal reflux 
of bile stained duodenal contents dur- 
ing the second hour after the test meal, 
and the particles just described are 
then encountered, we have a very char- 
acteristic finding of duodenal ulcer 
Gastric analysis is of little or no value 
m differentiating between gastric ul- 
cer and even well-advanced carcinoma, 
although the continuous presence of 
blood is suspicious of malignancy In 
rare instances pieces of carcinoma tis- 
sue may be aspirated and recognized 
microscopically In carcinoma associ- 
ated with pyloric stenosis, a fasting 
residue containing no free hydrochloric 
acid and in which Boas-Oppler bacilli 
and lactic acid are present, is found in 
a large proportion of cases 

3 The loentgen lay diagnosis of 
ulcer is of great importance The char- 
acteristic findings on a radiographic 
film are the presence of a defect, which 
represents the displacement of the in- 
gested barium mixture by the area of 
induration about an ulcer, and a pro- 
fusion (niche) which represents the 
crater of the ulcer In the case of the 
large (corponc) ulcers which nearly 
always occur at some point along the 
lesser curvature, the protrusion may be 
large (up to 5 cm in diameter) and 
the defect extensive In the case of 
small prepyloric ulcers the protrusion 
may be very small, the defect barely 
noticeable In the duodenal cap the 
crater is not as frequently seen, but the 
induration causes persistent deformi- 
ties w hich are characteristic 
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Fluoroscopic examination is subject 
to grave error m that more than fifty 
per cent of even large corporic ulcers 
are not recognized and the small pre- 
pyloric ulcers are rarely seen, although 
the deformity and irritability of the 
duodenum make ulcers of the cap eas- 
ily recognizable by this method. 

A persistent deep incisure on the 
greater curvature often indicates the 
presence of a posterior wall ulcer. In 
pyloric stenosis due to ulcer a large 
atonic stomach with a smooth outline 
at the point of obstruction is the rule, 
the ulcer crater being less frequently 
seen than in hour-glass constriction. 
Where perforation is suspected the 
barium meal is contraindicated, but a 
“flat plate” of the abdomen (a safe 
procedure) will often show an accumu- 
lation of gas above the dome of the 
liver After a gross hemorrhage, 
roentgen examination should be de- 
ferred for at least two weeks after 
cessation of the hemorrhage 

Where the defect or crater shows 
an irregular outline or where there is 
not a definite decrease in size of a gas- 
tric defect in a period of a few weeks, 
carcinomatous ulcer must be suspected 
and exploration resorted to in order to 
clinch the diagnosis. 

Treatment 

The treatment of peptic ulcer re- 
solves itself into three distinct pro- 
cedures the local treatment of the ul- 
cer by mechanical means, the removal 
of the cause and the care of the com- 
plications 

i. The local treatment, as in the 
ca*-e of an ulcer in any part of the 
b<idv. tonrisis m putting the ulcer area 
:! usi and in keeping it soothed so as 
to \v -mit ot healing. The stomach is 


never entirely at rest, hut it is most 
active, even to the state of tetanic con- 
tractions, when empty. The normal 
hunger contractions are exaggerated m 
the presence of an ulcer and can best 
be relieved and prevented by keeping 
the stomach full of soothing food. The 
food should be sufficiently nutritious 
to permit of the body carrying on the 
healing process effectively, and where 

the patient is undernourished, should 

add to his weight. It should, like any 
diet, contain the proper balance of es- 
sential ingredients, and have an ade- 
quate vitamin content. While we o 
not feel that acidity plays any par- 
ticular part m the production, or per- 
sistence of an ulcer, combination wit 
free acid and avoidance of over-stimu- 
lation of gastric juice are desirable. 
Daily bowel evacuation, while not es- 
sential, is encouraged by the fr ^ uen . 
feedings, the drinking of sufhcien 
water, the addition of yeast to the ie 
and the administration of minera 01 • 
General bodily rest is to be encouraged, 
although rest in bed is very rarely nec- 
essary. A suitable diet would be as 

follows . 

Breakfast Milk, 8 ounces, with crea 

desired ^ 

Cereal, 5 ounces, with milk or 
Egg, i soft boiled or poached 
Bread or toast with butter 
Fruit juice (at end of meal) . 

Midmornmg . Milk, 8 ounces (cream 
ounce, lactose, Yz ounce, or cocoa 
be added if desirable) , f 

Alwajs with crackers, toast, ,rca 
cake 

Luncheon : Milk 8 ounces 

Baked or mashed potato or plain s 

hetti lfn 

Egg, t soft boiled or poached, or c 

cheese 

Bread and butter 

Pudding, custard, gelatin or ice cf * 
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Midaftemoon Same as midmommg 
Supper Same as breakfast or luncheon 
At bedtime and during night (every 

hours, if awake) Same as at mid- 
moming 

Olive oil, J 4 ounce three times a day before 
meals 

Liquid petrolatum, ounce at bedtime 
Water, 6 or 8 glasses per day 

2. The removal of the cause, as dis- 
cussed under the head of etiology, con- 
sists m the systematic and thorough 
eradication of all infective foci Half- 
hearted removal of an abscessed tooth 
or infected tonsils is rarely sufficient 
It is necessary to search for and re- 
move all devitalized or impacted teeth, 
and root fragments, fillings or cysts 
remaining after extractions Moderate 
pyorrhea may be kept under control 
by means of frequent scalings, but the 
ultimate cure of definite pyorrhea is 
extraction of the diseased teeth In- 
fected tonsils or tonsil remnants must 
be extirpated, and nasal, pharyngeal, 
sinus and ear infections must be elim- 
inated Such common sites of focal in- 
fection as the male and female genital 
tracts, the rectum and all other parts 
of the body must be expertly examined 
and thoroughly cleaned up Failure to 
remove all infective foci, even though 
diet is strictly adhered to, will eventu- 
ally result m recurrence of ulcer, al- 
though an exacerbation is undoubtedly 
hastened by dietetic indiscretions or 
nervous or physical strain With the 
appearance of a new ulcer, complete 
check-up for neglected, recurrent or 
new foci must at once be instituted, 
and m our experience such foci are 
always found 

3. The tieatment of the complica- 
tions of ulcer includes the treatment of 
perforation, stenosis and hemorrhage 


Perforation requires operation as 
soon as the patient has rallied from 
his shock (usually within the first two 
or three hours) the additional shock 
of too early operation often being the 
cause of unnecessary mortality : Op- 
eration during the first six to twelve 
hours results m the lowest nsk If 
not operated upon after twenty-four 
hours most patients die. Closure of the 
perforation by suture and covering 
with omentum is usually the best pro- 
cedure, additional operative interfer- 
ence, on account of the increased risk 
involved, being carried out only where 
an obstruction is present 

Stenosis, whether due to hour-glass 
constriction or to pylonc or post-py- 
lonc ulcer, also requires operation, but 
where the patient is depleted and de- 
li} drated from prolonged vomiting a 
few days or even a week of prepara- 
tion is worth while, reducing mortality 
and shortening convalescence Such 
preparation would consist of frequent, 
small, liquid, concentrated feedings, 
subcutaneous and intravenous admin- 
istration of chlorides and glucose and 
transfusions Early feedings after op- 
eration and a proper dietetic regime 
afterwards, insure a good result In 
the present article a discussion of the 
operative procedures is not desirable, 
but suffice it to say that the more 
simple the operation, the better it will 
be for the patient 

Gross hemorrhage is accompanied by 
shock and dehydration and is follow ed 
by a more or less severe anemia Its 
treatment, which I have discussed in 
detail in a previous communication* in- 
volves the following principles 

♦The treatment of gastric hemorrhage, Jr. 
Am Med Assoc, 1927, Ikxxix, 1397-1400 
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i The promotion of blood clotting 
in the bleeding vessel; 2 The preser- 
vation of the clot when formed; 3 
Treatment of shock; 4 Keeping the 
patient in the best possible general con- 
dition; and 5, Determining the nature 
of the lesion from which the hemor- 
rhage originated. The first indication 
is absolute rest in bed, enforced by 
definite doses of morphine. This 
treatment combats shock and helps to 
check bleeding Even though blood 
coagulation tests show normal findings, 
it is often best to use some form of 
medication to promote coagulation — 
horse serum, fresh or dried, thrombo- 
plastin preparations or whole human 
blood. A sudden increase m blood 
volume or blood pressure might tend 
to dislodge an early and unorganized 
thrombus, so that intravenous, subcu- 
taneous or rectal fluids, and stimulants 
tending to raise blood pressure, should 
be avoided. In the presence of air 
hunger, transfusion of blood should be 
resorted to, but a small amount (250 
cc or less) will usually be sufficient. 
After ten days, one or more larger 
transfusions will materially shorten the 
period of convalescence. Feedings are 
instituted at once in order to prevent 
the sometimes violent hunger contrac- 
tions, which so often are the cause of 
recurrent hemorrhage The food 
should be soothing, should promote co- 
agulation of blood at the bleeding 
point, should combine readily with gas- 
tric juice (to prevent digestion of the 
thrombus ) and should not over-stimu- 


late gastric secretion Such a sub- 
stance is gelatin, which is used in so- 
lution and to which later are added 
gruel and milk mixtures, cereals, pud- 
dings, soft eggs, etc , until a regular 
ulcer diet is reached at the eighth or 
ninth day after treatment. Complete 
gastrointestinal study 'is not begun un- 
til nearly two weeks after the hemor- 
rhage. Ice should be avoided, inter- 
nally because it produces hyperemia of 
the gastric wall, externally because it 
adds to shock 

Summary 

1. So-called peptic ulcers are pro 
duced by the breaking down of areas 
of focal necrosis in the stomach wall, 
at varying depths below the mucosa. 

2. They are the result of focal in- 
fection, the mechanism of their pro- 
duction being probably not direct in- 
fection, but some allergic or electro- 
chemical reaction in the tissues in- 
volved 

3 They tend to heal spontaneously, 
each attack of ulcer symptoms being 
due to the development of a new ul- 
cer. 

4 The symptoms of ulcer are due 
to exaggerated hunger contractions and 
to retrostalsis 

5 The diagnosis of ulcer depends 
on history, roentgen ray and fractions 
gastric analysis 

6. The treatment of uncompheate 
ulcer consists of diet and the thoroug 1 
eradication of all focal infections 

7 Operative treatment is resen c 
for the complications of ulcer 
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M ALIGNANT melanoma, fre- 
quently termed melanosarco- 
ma or melano-epithelioma, is 
one of the most malignant tumors en- 
countered in man In some instances, 
however, the body seems to possess un- 
usual resistance to metastasis from 
these tumors and it may be years after 
the appearance or removal of the pri- 
mary growth before sudden, rapid and 
overwhelming metastasis occurs This 
type of growth should, therefore, lend 
itself well to the study of the mecha- 
nisms of metastasis of tumors and 
bodily resistance to tumor growth, 
were it possible, with present knowl- 
edge, to approach such a study The 
established observations of the delay in 
metastasis of these tumors are exceed- 
ingly important, not only in the diag- 
nosis of this rare disease, but also be- 
cause the prognosis may not be com- 
pletely favorable m any case regardless 
of the time elapsed after excision of 
the primary growth The present study 
has been undertaken with the view of 
presenting the histones of selected 
cases to reemphasize these facts, and 
to record observations on the life his- 
tory of the disease There are few 

*Submitted for publication Fcbruarj 20, 
I93i 


conditions apparently so readily cured 
m certain cases by simple excision as 
is melano-epithelioma, only to recur 
many years later m a rapidly fatal 
form following an interval of perfect 
health 

Malignant melanomas have been 
found to arise m several different or- 
gans of the body The most common 
site is the pigmented mole of the skin 
and following this, in order, the pig- 
mented areas of the eye, the anus and 
the suprarenal glands; such tumors 
have been reported as arising m the 
meninges, rectum, ovary, gastrointes- 
tinal tract, gallbladder and other or- 
gans There is considerable dispute 
as to the cellular origin of this type 
of tumor It was formerly believed to 
arise chiefly from mesoblastic tissue 
and this, with the spindle type of cell 
which is commonly observed, led to the 
term melanosarcoma, which is still 
used Certain observers believe it 
arises from the melanin-bearing chro- 
matophores which are so widely dis- 
tributed in the animal kingdom, al- 
though more recent interpretations 
place its origin among the epithelial 
cell group Although the latter is the 
most commonly accepted \ tew Ewing 
has recently accepted the work of Mas- 
son which would indicate that these 
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tumors have their origin in nevus cells 
derived from and belonging to the 
end organs of peripheral sensory 
nerves. The cell form varies from 
spindle to round and, although most of 
these tumors are pigmented with mel- 
anin, occasionally nonpigmented mel- 
anoma is encountered. 

The spread of these tumors may oc- 
cur in three ways: by direct exten- 
sion, by lymphatic vessels, and by the 
blood stream Death within a month 
of onset has been recorded, but the 
usual duration of life, according to 
Coley and Hoguet, is two to three 
years. However, m certain cases m 
which there is definite resistance to 
metastasis, recurrence may not appear 
for as long as ten to thirty years after 
removal of the primary growth. The 
various modes of extension and the 
various types of metastatic growths 
will be illustrated by the case histories 
presented Cases have been selected in 
which metastasis occurred after a pe- 
riod of at least five years after ex- 
cision of the primary growth 

In each of the following three cases 
the primary growth occurred in a pig- 
mented nevus of the skin and led to 
metastasis which did not become prom- 
inent until years later. At the time of 
examination these cases did not pre- 
sent the widespread metastasis which 
is the terminal stage of the disease. 

1 ^ 'woman aged 43 >cars, regis- 
tered at The Majo Clinic in May, 1919, be- 
cause of a tumor of the right thigh Ten 
>car$ prior to registration, a mole on the 
nrl t thigh was accidental^ irritated, fol- 
b\.ug which it bled and later enlarged 
llxei<' >*i o-* the nevus was carried out at 
t’’At iso-e aid the patient remained well un- 
**’ a >«r previous to coming to the 

ft • *, wh-n a b'o --I area devc’oped in the 


scar and gradually increased m size. Six 
months later she noticed swollen nodes in 
the right groin. Shortly thereafter anorexia 
and weakness began 

In the region of the scar there was a 
pinkish flattened area 4 by 25 cm, and in 
the inguinal region were many enlarged 
lymph nodes. Biopsy of these nodes showed 
melano-epithelioma. The patient died after 
she returned home. 


Case 2 A woman, aged 48 years, came 
to the clinic in May, 1928, because of weak- 
ness of four years’ duration. For fifteen 
years she had had a raised pigmented nevus 
on the left leg Shortly after the appear- 
ance of the nevus it was cauterized, without 
recurrence, but six years later a tumor de- 
veloped in the left groin, which remained 
unchanged for several years. Four years 
prior to registration the patient had severe 
menstrual hemorrhage at the time of the 
menopause and following this the tumor in 
the left grom continued to increase m size 
General examination was essentially nega- 
tive save for a fixed, firm tumor, 3 hy 5 
cm , on the anteromesial surface of the left 
thigh The patient refused biopsy and re- 
turned home A diagnosis was made of 
metastatic melano-epithelioma of the leu 
grom The further course is unknown 


Case 3 A woman, aged 61 years, regis- 
tered at the clinic in April, 1 91 7 > because 
of a growth m the left temporal region, 
which had started as a small lump one year 
previously It grew rapidly and was cau- 
terized a month later, but the ulcer which 
developed on the lump failed to heal an 
increased in size Tincture of iodine had 
been applied locally on several occasions 
The growth had been enlarging rapidly an 
was rather painful 

On careful questioning the patient re- 
called that twelve or thirteen years previ- 
ously she had had a brown mole burned off 
the cheek just below the site of the present 
growth, which was a raised, rather f |rrn 
growth s cm in diameter, covered with blood 
crusts on the tipper portion of the left cheel. 
Just below it was a similar area 2 S cn* 
in diameter. There were no palpable cer- 
v teal nodes surrounding- it The pigmented 
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area was excised The pathologic diagnosis 
was melano-epithelioma 
The patient returned m September, 1917, 
at which time there was a small ulcer 1 5 
cm m diameter on the face, but no clinical 
or microscopic evidence of recurrence She 
returned again m November, 1917, stating 
that her health had been good until six days 
previously, when she noted' drooling of sa- 
liva from the left side of the mouth Left 
hemiplegia and aphasia with some frontal 
headache and delirium, and then coma, rapid- 
ly developed Death occurred two days later 
At necropsy there was a large healed 
scarred area on the left upper malar region 
with atrophy and scarring of the skm There 
were several areas of metastatic growth in 
the lqngs, and bronchopneumonia Excessive 
hemorrhage had occurred m the left internal 
capsule of the brain, and into all the ven- 
tricles, with thrombosis of the left lateral 
sinus Although it could not be definitely 
determined, there was some suspicion that 
a metastatic melano-epithdiomatous growth 
was present 

It should be pointed out that fol- 
lowing excision of the primary growth 
local recurrence may or may not take 
place, and that if local recurrence is 
present it may occur immediately fol- 
lowing excision and remain stationary 
for 3'ears, or it may not be present un- 
til years later at the time of widespread 
metastasis 

The four cases of the second group 
are illustrative of the presence of dis- 
tant metastasis m the absence of local 
recurrence m the skm 

Case 4 A woman, aged 42 years, came 
to the clinic in June, 1926. because of a 
lump m the right groin, of four months’ 
duration In 1920 she first noted rapid 
growth of a pigmented mole on the calf of 
the right leg The following year, the mole, 
which had become 25 cm in diameter, was 
excised (elsewhere) and a diagnosis of sar- 
coma made Because of this, the popliteal 
area was dissected out a few days later 
She had no further trouble until Februao, 


1926, when pain developed and a lump was 
noted in the right grom There was some 
question as to whether the lump had grown 
during the succeeding months 

General examination disclosed a large ir- 
regular fixed mass m the right groin which 
seemed to extend into the right side of the 
pelvis, where a large firm mass could be 
palpated The scars of the previous opera- 
tion appeared normal A diagnosis was made 
of metastatic melano-epithelioma, and the 
patient returned home following treatment 
by irradiation The outcome is unknown 

Case 5 A woman, aged 53 years, came 
to the clinic in March, 1927, because of 
frontal headaches of two months’ duration 
The pains radiated to the occipital region, 
and they were persistent and intense Nau- 
sea and vomiting, and vomiting unaccompan- 
ied by nausea, occurred The patient was 
drowsy and lethargic, with diminished vision 
and drooping of the left side of the face 
Ten years previously a mole had been re- 
moved from the left side of the face, it 
had recurred several times and was removed 
each time Two months preceding regis- 
tration a small black tumor behind the left 
ear had been observed 

General examination disclosed moderate 
obesity, lethargy, nystagmus and paralysis of 
the left side of the face There was a firm 
tumor, IS by I cm , below the left ear 
It was somewhat tender, and movable Oph- 
thalmologic studies revealed bilateral choked 
disks of 4 to S diopters each, with hemor- 
rhages and exudates m the retina The 
roentgenogram of the thorax was negative 
Biopsy of the tumor below the left car 
disclosed melano-epithelioma, and a diag- 
nosis was made of brain tumor (metastatic) 
and melano-epithelioma m the left temporal 
region The patient returned home Fur- 
ther data as to the outcome are not availa- 
ble 

Case 5 presents several interesting 
points First, it illustrates the persist- 
ence of the growth m spite of con- 
tinued cauterization and jet the long 
delay before the resistance of the pa- 
tient was lowered or the virulence of 
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the tumor raised to the point of me- 
tastasis. Second, it illustrates the ad- 
vantage of biopsy of a suspicious cervi- 
cal or cranial node m the presence of 
an obvious intracranial neoplasm, for 
it not only clinched the diagnosis m 
this case, but it saved the patient a 
needless exploratory operation as well. 
Third, it is an instance of the rare case 
in which the presenting symptom of 
the metastatic growth is that of an in- 
tracranial lesion, and it is probably the 
type of case in which intracranial me- 
tastasis will be fatal before widespread 
metastasis is evident 


Cash 6 A man, aged 35 years, first cam* 
to the clinic in May, 1929, because of mi- 
graine and chronic nervous exhaustion H< 
returned m March, 1930, because of numer- 
ous subcutaneous lumps which had appearec 
in October, 1929 There had been slighl 
swelling of the right testis for a few month' 
preceding this. About twelve firm, painless 
subcutaneous nodules were scattered over the 
torso, all of which had progressively in- 
creased in size The patient had grown in- 
creasingly pale, lost 10 pounds in weight and 
had a dry hacking cough Malignant me- 
lanoma was reported following biopsy of 
one of the tumors (elsewhere) There was 
a history also of removal of a nevus from 
the right calf m 1923 or 1924 

On general examination fatigue was ap- 
parent Numerous subcutaneous dark nod- 
** cs, 05 to 2 cm in diameter, were noted 
On the inner side of the right calf there 

Un<? a , c , icar where the mole had been 
excise The abdominal examination was 
negatuc, as was the roentgenogram of the 

, A gnosis was made of malignant 
; ‘■"T™ U1 ^ J mtt astasis The patient rc- 
ti’rn'tl home, where he died three months 
1 ! ‘- r 01 RCtte-aliml metastasis 

. ? * Kk interesting features of 

U*- nsg is the absence of evident local 

recurrence *»f the melanoma 
’ '■ * >«ars previously This is 

*’ 1 ‘ ' rl rim: tin fact that the 


lesion originated in the skm, which 
practically always gives evidence of lo- 
cal recurrence or of metastasis to the 
regional lymph nodes. The only clini- 
cal evidence of metastasis in this in- 
stance was the subcutaneous nodes, and 
it should be mentioned that this pa- 
tient had been subjected to careful ex- 
amination ten months previously, at 
which time the nodes were absent. 

Case 7 A man, aged 33 years, first came 
to the clinic m 1920, at which time a pig- 
mented nevus on the skm of the left deltoid 
area was excised There had been some re- 
cent increase m the size of the nevus prior 
to its removal Thereafter the patient con- 
tinued in his usual good health save for 
occasional attacks of vague abdominal pams, 
the exact nature of which could not be de- 
termined In June, 1930, he returned to the 
clinic complaining of pains of two months' 
duration in the lower part of the abdomen 
The pains occurred several hours after 
meals, and were associated with backache, 
fatigue, and loss of 15 pounds in weight 

General examination was essentially nega- 
tive, but laboratory tests revealed secondary 
anemia (102 gm hemoglobin for each 100 
c c ) , and occult blood in the stools Roent- 
genographic examination of the stomach dis- 
closed a small polyp At abdominal explora- 
tion multiple malignant polyps were found 
scattered throughout the small intestine, one 
of which had produced intussusception of the 
lower part of the ileum The patient was 
unable to withstand the operation and at 
necropsy widespread metastasis of malig- 
nant melanoma was observed. Six cauli- 
fiower-Iike pedunculated and sessile growths 
were found in the right auricle of the heart, 
the largest 2 5 cm and the smallest 0 7 cm 
m diameter In the lungs were numerous 
firm nodules 2 mm to 2 cm in diameter. 
Similar metastatic nodules were observed m 
the liver and spleen (one nodule) The 
stomach was dilated and presented a pobP 
on the postenor wall 7 cm from the pvlorus 
There were man> small masses scattered 
throughout the duodenum, jejunum, and if* 
cum, the largest of which measured 5 h> 
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3 by i S cm They occurred as sessile, 
pedunculated or'ulceratmg areas, greater in 
number high m the small bowel The colon 
and rectum were free of metastasis Mi- 
croscopic study revealed pigmented epithelial 
tumor cells with both adenomatous and epi- 
theliomatous formation, and the diagnosis 
was made of malignant melanomatosis with 
multiple metastasis 

The remarkable features of this case 
were the misleading symptoms which 
the patient presented The gastroin- 
testinal symptoms were outstanding 
and there was no suggestion of 
malignant disease until the time of op- 
eration when the carcinomatous polyps 
were discovered It was the presence 
of intussusception which led to surgi- 
cal interference A similar case of 
metastatic malignant melanoma and in- 
tussusception of the small intestine has 
been reported by Maxwell The pres- 
ence of widespread metastasis to the 
heart, lungs, liver, spleen and stomach 
and small bowel revealed the hopeless- 
ness of the condition and yet it had 
been ten years since the excision of 
the primary growth 

The last group, which comprises 
three cases in which the eye was the 
site of the primary melanomatous 
growth, is perhaps the most interesting 
and clinically the most startling of the 
series 

Case 8 A man, aged 43 years, came to 
the clinic m June, 1930, because of weakness 
and an abdominal mass of six months’ dura- 
tion Seven months previously he had had 
a heavy cold with slight fever and there- 
after he continued to have bouts of mild 
fever, malaise, pains in the joints and weak- 
ness Four months previously lie first noted 
a painless, somewhat movable mass in the 
right upper abdominal quadrant which later 
enlarged and moved toward the median line 
Because of a sense of fullness the appetite 
failed, although there was no indigestion or 


jaundice Further questioning brought out 
the fact that m 1916, fourteen years prior 
to registration, the left eye had been removed 
because of "acute glaucoma following de- 
tachment of the retina” and m 1929 he 
noted the appearance of dark colored nod- 
ules on the right wall of the thorax anterior- 
ly, at the base of the neck, m the left 
axilla, the groin, and' near the spine These 
areas were painless, movable, and had not 
changed in size during the last year 
The patient was slightly emaciated and 
numerous firm movable black nodules were 
noted The abdomen presented a hard nodu- 
lar mass with a definite border coming down 
to the umbilicus m the right upper quadrant, 
and the spleen was palpable A roentgeno- 
gram of the thorax disclosed an area of in- 
creased density m the right lower lobe, prob- 
ably metastatic Tests of hepatic function 
disclosed dye retention graded 4, indicating 
marked hepatic disease Biopsy of one of 
the inguinal nodes was reported as melano- 
epithehoma The diagnosis was made of 
melano-epithelioma involving the liver and 
abdominal lymph nodes The patient re- 
turned home, where he died two months later 
Case 9 A man, aged 55 years, came to 
the clinic May 12, 1930, because of pain in 
the right upper quadrant of the abdomen and 
loss of weight He had been in his usual 
good health until six or eight months before 
admission, at which time illness which was 
called influenza by his physicians developed, 
with increasing weakness and gas on the 
stomach Although the respiratory infection 
rapidly cleared up, the feeling of abdominal 
distention became more pronounced and soon 
moderately severe continuous pain developed, 
starting in the epigastrium and passing to 
the umbilicus Two months before admis- 
sion he had first noted the appearance of 
painless, subcutaneous lumps over the ster- 
num and left shoulder About this same 
time the gastro-intestinal symptoms im- 
proved, but six weeks before admission a 
pressing pain developed beneath the right 
costal margin which bothered him, espcciallj 
at night He had lost 20 pounds in weight 
In general he felt well, with the exception 
of some weakness and slight cough with 
mucoid expectoration In 1920, Ins right eve 
had been enucleated because of a tumor 
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Biopsy of one of the subcutaneous nodules 
removed elsewhere had been diagnosed sar- 
coma 

The patient was slightly emaciated The 
orbit from which the right eye had been 
enucleated did not give evidence of recur- 
rence of growth There were numerous, 
scattered, firm, freely movable, painless, sub- 
cutaneous nodules over the scalp and thorax 
The axillary and cervical lymph nodes were 
large and there was a large firm irregular 
mass, presumably the liver, in the right 
upper quadrant of the abdomen A few 
rales were noted at the bases of the lungs 
Laboratory studies showed mild secondary 
anemia with 126 gm of hemoglobin for 
each 100 c c , and the roentgenogram of the 
thorax disclosed multiple metastatic granules 
A diagnosis of multiple metastatic tumors 
throughout the body was made, the source 
undoubtedly being the tumor of the eye 
enucleated ten years previously 


Cask 10 A man, aged 53 years, came to 
the clinic November 18, 1930, because of 
stomach trouble which he had had for twenty 
years The distress was a typical ulcer type 
of dyspepsia which became pronounced two 
months before admission During this time 
he had suffered from constant epigastric pain 
which radiated to the right upper and lower 
abdominal quadrants and up into both sides 
of the thorax Relief from food or alka- 
lies was incomplete There were no other 
gastro-intcstinal symptoms and he had not 
lost weight In 1920 the right eye had been 
enucleated on account of sarcoma of the 
c> cball 


The patient was emaciated The tissues 
of the right orbit appeared normal A small 
firm, frccl> mo\able, subcutaneous nodule 
had been present over the third thoracic 


\ertcbra for a year A large, firm, irregu- 
lar, scared} movable and tender mass was 
palpated in the right upper abdominal quad- 


rant; presumablj it was the h\cr Labora- 


tory cyarn. nation disclosed slight secondary 
a'p^nta, the hemoglobin was 135 gm 
Ih e v.gcn'igr.trns of the stomach disclosed 
tJr tn*s*ic nut's A diagnosis of melanoma 
hscr was made. 


1 he j/o ; ntv of similarity of these 
*hr»< ca^t .3 arc quite remarkable The 


patients had all undergone enucleation 
of the eyeball for tumor (in the first 
case “detachment of the retina for 
glaucoma”) ten or more years previ- 
ously, apparently with success and with 
good health through the intervening 
period. In each case the presenting 
complaint was of epigastric pain fo- 
cusing the attention on the abdomen, 
and on examination the liver was 
found to be large, firm, and irregular, 
obviously the seat of malignant dis- 
ease. Each patient also presented one 
or more subcutaneous nodules, al- 
though there was no evidence of local 
recurrence within the orbit or of re- 
gional metastasis. The essential data 
of these cases are compiled in the tabu- 
lation (page 210) 

, Comment 

Malignant melanomas arising within 
the pigmented nevus comprise the ma- 
jority of such tumors The various 
modes of metastasis have been illus- 
trated in the case reports There may 
be local recurrence of the growth fol- 
lowing excision, metastatic involve- 
ment of the regional lymph nodes, or 
of neighboring organs, or widespread 
metastasis throughout the body 

The varying clinical picture ob- 
served in the localization of metastasis 
may be explained in four different 
ways: (1) it may depend on the oc- 
currence of metastasis by way of the 
lymphatics, in which case transporta- 
tion of cells by superficial lymphatics 
would lead to metastasis m the regional 
nodes, while transportation by deep 
lymphatics may lead to metastasis in 
more distant lymph nodes or even 
widespread dissemination through the 
thoracic duct and blood stream; ( 2 ) 
the metastasis may be by the hemato* 
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genous route, m which case widespread 
metastasis is' more probable; (3) the 
clinical picture may depend on the 
stage, early or late, m which the dis- 
ease is observed, and (4) the quality 
and quantity of metastasizing tumor 
cdls may be the determining factors, as 
pointed out by Armstrong and Oertel, 
since with a small number of cells the 
localization depends on qualitative se- 
lection of suitable organs for extension 
of metastasis, while with large quanti- 
ties of cells this qualitative restriction 
is overcome and widespread over- 
whelming metastasis occurs At pres- 
ent, there is no method of predicting 
which means of dissemination will be 
followed by a melanotic tumor in a 
given case 

There is just as much variability m 
the time elapsing between the occur- 
rence of malignant changes m the 
nevus and the development of dissem- 
inated metastasis as there is m the 
selectivity of routes of dissemination 
The occurrence of these two factors is 
so well established that they need no 
further defense 

In each case cited there was growth 
of the pigmented nevus just prior to 
excision or cauterization Such a 
diange therefore immediately justifies 
a guarded prognosis as to the occur- 
rence of metastasis following removal 
of a growing nevus The impression 
should not be obtained that dissemina- 
tion is bound to occur once visible pro- 
liferation of the original nevus has be- 
gun, but the point to be emphasized is 
that one can never be absolutely cer- 
tain, even after many years, that wide- 
spread metastasis will not occur. It 
would seem that the treatment of 
choice in such cases would be not only 
wide excision of the offending nevus 


but of the regional lymph nodes and 
intervening lymphatic vessels as well, 
as emphasized by Handley The oc- 
currence of bleeding, ulceration or 
crusting of a pigmented nevus should 
always be taken as a serious warning 
and be followed by immediate excision, 
as already mentioned 

Malignant melanomas arising within 
the eye comprise about one third of 
the whole group of malignant mel- 
anomas and are generally regarded as 
taking origin in the choroid, ciliary 
process, iris and conjunctiva The 
more recent work, however, seems to 
indicate that they arise m the pig- 
mented layer of the retina This con- 
fusion is the result chiefly of failure to 
observe early cases histologically The 
mode of extension from the eye, ac- 
cording to Dawson, may be m three 
directions (1) by direct extension, 

(2) by lymphatics to the cranium, or 
more rarely to the cervical nodes, and 

(3) by the blood stream, chiefly to the 
liver. Among the numerable cases m 
the literature m which metastasis has 
been delayed for many years following 
excision of the primary growth are 
those of Wilder, thirty-two years; 
Schilling, twenty years , Lawbaugh, 
seventeen years , Fisher and Box, four- 
teen years, and Hutchinson, Lilley, and 
Dobbertm, ten years The syndrome 
is so well established that when one 
is confronted by a patient with a glass 
eye and a large abdomen or liver 
the suspicion should immediately be 
aroused that a malignant melanoma 
has metastasized, regardless of the 
number of years since enucleation of 
the globe Malignant tumors within 
the eye are nearly alv ays primaiy for, 
as Cordes and Horner have pointed 
out, metastatic tumors to the eye are 
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rare (seventy cases of metastatic car- 
cinoma to the eye are reported in the 
literature, chiefly from the breast) , and 
there are only four recorded cases of 
metastatic melanoma of the skm with 
metastasis to the eye Such metastasis 
usually occurs in the uveal tract Me- 
tastasis from one eye to the other sel- 
dom occurs; consequently a malignant 
melanoma of the eye can be regarded 
quite safely as primary in that organ 
Such statements as those of Karsner 
that “the pigmented choroid tumor is 
extremely malignant and secondary 
foci or metastasis develops very early” 
cannot be accepted for all cases, as 
has been illustrated 

Malignant melanomas arising in 
other organs have not been cited in the 
present study because delay in metas- 
tasis from such tumors has not been 
observed, chiefly because the primary 
tumor is not viewed as readily as are 
those in the eye or skin Although 
melanomas conceivably may arise 
v her ever melanin-bearing cells occur, 
their occurrence primarily in the stom- 
ach or small intestine is questionable 
1 he usual involvement of the liver and 
occasionally of the gastro-mtestmal 
tract in the absence of a known pri- 
mary growth has led to the belief that 
the primary tumor may be m these 
organs particularly if the patient’s his- 
tory is unknown The secondary tu- 
mor in the small intestine may have 
all the appearances of a primary 
grov th, as occurred in one of the 
for< going cases and also in the case 
cited by Snphir. Saphir's experience 
h* 1 him to conclude* “Reports of pri- 
m*r\ mc’-moitc tumors of the intestine 
r\\ 1 regarded with suspicion.*’ 

H h\ iv{ m t.s.«ta<is is probably more* 
. n*\ o \ called ihHsed rrcia* tatic 


growth, for it is logical that the me- 
tastasis, or at least the dissemination 
of tumor cells, must take place before 
or during the successful operative re- 
moval of the primary growth. The 
mechanism of this phenomenon of de- 
layed growth is not certain 

It is not difficult to understand the 
entrance into, and transportation of 
tumor cells by either the blood stream 
or lymph stream in the development of 
metastasis. Similar phenomena proba- 
bly occur m the development of meta- 
static abscesses, foci of infection, or 
orchitis in mumps, and possibly also 
the so-called calcium metastasis in 


which this inorganic salt is carried 
from the bones to the lungs, stomach 
and kidneys The development and 
growth of metastatic cells is so com- 
monly observed that little attention is 
paid to the mechanisms by which tlfey 
occur It is this part of the develop- 
ment of metastasis which is so little 
understood In this consideration 
Oertel stated “It must be appre- 
ciated that transportation of tumor 
cells and even arrest of tumor 
plugs are not identical with metastasis, 
for the conception of metastasis re- 
quires further a participation of the lo- 
cal tissues in the growth of cells to a 
tumor by furnishing the tumor cells 
with a vascularized stroma. • ^ ^ 1C 
local susceptibility determines more 
than transportation of tumor cells the 
development of the metastasis ” 


The delay of metastasis must de- 
pend, therefore, not on any altered 
transportation of the tumor cells hut 
on their delay in growth, and that this 
delay in growth may be for many years 
is a remarkable phenomenon. The ac- 
tual transj>ortation and distribution of 
the tumor tells must be very wide-- 
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spread since the liver is so frequently 
involved secondarily This would ne- 
cessitate the passage of the cells 
through at least one or more capillary 
beds, probably two, that is, the pul- 
monary and portal 

The inhibition of growth of the 
transported tumor cells in certain or- 
gans over many years is evidence, per- 
haps, of failure of adequate powers of 
resistance of the organ or of the pres- 
ence of an aggressive “formative ir- 
ritant” (Oertel) in the tumor cells in 
their relation to the affected organ 
Cohnheim stated “Only when and 
where tissues are lowered m their 
physiological metabolism by age, atro- 
phy and inflammation will metastasis 
be possible ” This would indicate that 
the resistance of the organ must be 
lowered before actual metastatic 
growth occurs and this may in fact be 
due, as Symmers put it, to some alter- 
ation in the “equilibrium of function 
in the cell (tumor) itself” or possibly 
to the occurrence of trauma When 
such a point is reached the organ is 
stimulated to the development of a 
“vascularized stroma” and the growth 
of the cell deposit occurs with fulfill- 
ment of the conception of metastasis 
Such hypothetic considerations will be 
replaced in time by more accurate facts 
as our knowledge increases, but for the 
present we are uncertain what influ- 
ences suddenly fan the coals to flames 
when the metastatic growths appear 
It should not be supposed that ma- 
lignant melanomas comprise the only 
group of tumors in which delay of me- 
tastasis occurs Other types of tumor 
may show the same phenomenon and 
because of this the “three-year or five- 
year cures” of malignant tumors can 
not always be accepted This is par- 


ticularly well illustrated by such a case 
as that reported by Stacy and Vanzant 
m which an apparently inoperable car- 
cinoma of the uterine cervix treated 
by radium seemed to heal and yet 
seven years later at necropsy metasta- 
sis in neighboring lymph nodes showed 
evidence of apparently recent, active 
carcinomatous growth 

There are several other points of 
clinical interest The primary growth 
m malignant melanoma, unless it is 
within the eye or the bram, is not us- 
ually of great clinical significance It 
is the widespread dissemination which 
usually destroys life, and death does 
not occur until widespread metastasis 
has occurred This property applies to 
few other known tumors McWhor- 
ter and Cloud found that m the nine 
cases of malignant melanoma which 
came to necropsy at the Bellevue Hos- 
pital widespread metastasis was pres- 
ent in each case and the liver was us- 
ually affected Metastasis to the liver 
is present m the end stage in almost 
every case of this disease This is an 
interesting phenomenon which cannot 
be explained at the present time except 
by the lowered resistance of the liver. 
Lvmph nodes are not necessarily in- 
volved in every case 

The subcutaneous nodules observed 
as metastases may readily be misin- 
terpreted as sebaceous cysts, as actu- 
ally happened m one of the cases re- 
ported here 

From the medicolegal standpoint the 
delay of metastasis of these tumors 
may be very important, for the re- 
moval of the primary growth maj oc- 
cur in a period either covered or not 
covered by clauses in insurance poli- 
cies or other legal papers, whereas the 
metastatic growth may occur years la- 
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ter under different legal conditions. 
The knowledge of delayed metastasis 
of malignant melanomas may be of 
prime importance under such circum- 
stances 

The treatment of malignant mela- 
nomas is unsatisfactory, they show 
practically no response to any type of 
irradiation therapy 

Summary 

Ten cases of malignant melanoma 
arising m the skin and the eye with 
removal of the primary growth fol- 
lowed by delayed metastasis over pe- 
riods of five to thirteen years are re- 
corded. 


These tumors recur and metastasize 
m various ways by local recurrence, 
by metastasis to the regional or distant 
lymph nodes, by widespread metastasis 
throughout the body, especially to the 
liver, or by a combination of these It 
is the dissemination of metastases and 
not the primary growth which leads 
to death 

A conception is presented of the 
mechanism of delay m growth of the 
metastatic areas 

Studies of these cases reveal the 
value of the long-time study of a given 
disease in an individual case so as to 
become familiar with the complete life 
cycle of the disease 
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The Hospital 

Its Relation to the Community and to the 
Medical Profession* 

By WinWord H Smith, M D , Baltimore , Md 


I N the aggregate, the operation of 
the hospitals of the United States 
falls in the class of Big Business. 
With less than one thousand hospitals 
fifty years ago, we now have 7,000 
hospitals in the United States. The 
value* 31 ' of the hospital plants is about 
three billion dollars. The annual cost 
of maintenance is about goo million 
dollars The amount spent for new 
construction each year is 200 million 
dollars The hospitals provide over 
900,000 beds, in which every day there 
arc over 700,000 patients There are 
over 650,000 persons*" * employed in 
operating hospitals, not including doc- 
tors and nurses These hospitals treat 
about 12,000,000 patients each year. 
I* urther elaboration is unnecessary be- 
fore this audience. I ask you to keep 
this picture in mind, however, with 
reference to topics which I shall dis- 
cuss later 

Time would not permit a full discus- 
sion of pH phase** of the subject as- 
MI ' nf 1 t<* me Therefore, I shall con- 


tM * ’ * 15 d’e li.thi’norc Meeting of the 
of Phj'icntu, 'larch 21 

t « n 


* Th- POmc'* 

*T.» 

* 

* ■ r 1 f 


Invest* lent m 

4 tvj~v of the 
Oa-r. 


fine myself to a discussion of some 
mooted questions That there are such 
questions you well know One has 
only to think of the numerous articles, 
by both medical and lay writers which 
have appeared in magazines and daily 
papers during the past few years, to 
be convinced, not only that there are 
questions requiring answers, but that 
there exist both general interest in and 
general lack of accurate information 
concerning most points under discus- 
sion These articles deal with the cost 
of hospital service, doctors’ fees, 
nurses’ fees, the amount of free work 
done both by hospitals and doctors , in 
fact, they constitute a general discus- 
sion of the cost of medical care. 

Doctors criticise (a) the cost of hos- 
pital service, particularly to private pa- 
tients, (b) the cost of nursing service; 

(c) the amount of out-patient service; 

(d) the creation of diagnostic clinics* 
(c) the lack of accommodations for 
l>eople of moderate means, and (f ) the 
closed staff organization. 

The question of costs will be dis- 
cussed later With reference to Out- 
Patient Service, there is no doubt that 
this phase of work has been much 
( v teudtd in recent venrs There are 
now 5,000 dispensaries for jioor peopk- 
1 ht-e Imr been < '•tabhshed to meet a 
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real need in the communities served 
and have, m most instances, been sanc- 
tioned, if not, recommended, by the 
staff members or medical boards of the 
hospitals Rarely have such enter- 
prises been undertaken by trustees or 
hospital managers independently of the 
staff Can any one doubt the need 
of such services'* Not if one were 
familiar with the types, and the large 
number, of patients flocking to the dis- 
pensaries 

Much has been said about dispen- 
sary abuse by patients Repeated in- 
vestigations have shown that such 
abuse is at a minimum, rarely, if ever, 
ovV two per cent This would seem 
very^low, probably no greater than .the 
abuse of 'doctors’ private offices On 
the other hand, the hospital is criti- 
cised, if its officers attempt to check 
carefully the claims of the patient for 
free treatment or treatment at a low 
fee and if patients are admitted free 
The same criticism applies to the ad- 
mission of m-patients In other words, 
the hospital is damned both ways I 
believe it not only right, but desirable, 
that patients should be made to pay 
something, if possible To make it 
too easy to obtain free treatment would 
be bad from every point of view, both 
for the patient and the doctor Fur- 
thermore, comparatively few persons 
will choose a dispensary service except 
for the sole reason that they cannot 
afford to pay for the sendee elsewhere 
Patients are often admitted to dis- 
pensaries who pay a fee equal to that 
charged in some private offices This 
is criticised This does not occur often 
enough to offer an} 1, real competition 
and m most instances, this initial fee 
is seldom repeated, although the pa- 


tient returns repeatedly for further 
treatment It would be unsound prac- 
tice to send such a patient away only 
to return later for continued treatment 
There are many faults m our system, 
but they are not confined alone to the 
hospital or dispensary 

Recently articles have appeared be- 
rating the system which depends upon 
the gratuitous service of physicians 
One writer suggested that physicians 
might organize and refuse to serve on 
the staff of any hospital or dispensary 
unless paid I am sure that such 
a suggestion would be condemned 
promptly by the profession as unwar- 
rantable and foolish, certainly it would 
be condemned by all who gave serious 
consideration to our system of hos- 
pitalization and its support Of this 
I shall speak later It is undoubtedly 
asking a great deal of busy doctors 
to give -their service to the operation 
of dispensaries On the other hand, 
many physicians have found it instruc- 
tive and helpful m building up their 
experience which, particularly to the 
young man and the internist, is Ins 
greatest asset The same is true to an 
even greater degree of the service ren- 
dered m the care of patients m the 
public wards of hospitals Under the 
present system, the man who obtains a 
staff appointment, which calls for 
some of his time in caring for ward 
patients, receives quite as much as he 
gives , except, perhaps, those who have 
long since become well established and 
no longer need the hospital service for 
the experience and the prestige which 
such a connection undoubtedly gives 
It is obvious that until a more stable 
basis of hospital support is found, hos- 
pitals will not be able to pay physicians 
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for services to the poor in the public 
wards and dispensaries 
The development of diagnostic clin- 
ics for people of moderate means is 
not at present a great menace to med- 
ical practitioners, but it may be a fac- 
tor of considerable importance in the 
future, unless the medical profession 
finds some other way of satisfying 
public demand Undoubtedly, in the 
present era of specialization, people of 
moderate means feel that they simply 
cannot face the bill, resulting from 
being referred from one specialist to 
another, and some other system must 
be devised Perhaps more well trained 
general practitioners will be the an- 
swer, perhaps group practice, as advo- 
cated by many, will be the answer. 
But if the latter, it must be on a basis 
of an inclusive fee, not separate fees 
of individual men merely grouped to- 
gether for convenience and for cutting 
down overhead. In any event, the 
medical profession should find the so- 
lution , not the hospital, not the state, 
not the public health administrator; 
although, possibly, all should cooper- 
ate However, some, or all, of these 
agencies will attempt the solution inde- 
pendently unless doctors attend to the 
safeguarding of their own field. 

That hospitals ha\e, in the past, 
paid too little attention to the provision 
of accommodations for people of mod- 
erate means is undoubtedly true. Such 
is hkely to happen in the rapid expan- 
sion of any ^stcm, particularly if as 
haphazard as that of hospital dc\elop- 
uiuU in this country. We concentrated 
f.r-t on the care of the poor; next came 
the of accommodations for 

tic \ <11 to do The reason* arc ob- 
A v- 


It was necessary to provide for the 
poor because in no other way could 
they obtain proper care. The develop- 
ment of more complicated methods of 
diagnosis and treatment, and particu- 
larly the developments of surgery, 
made it desirable to provide at least 
the same opportunities of service for 
those who could pay as for those who 
could not Furthermore, it has been 
the theory that by carrying a goodly 
number of private patients who could 
pay well for their accommodations, the 
overhead would be so distributed as to 
make it possible to render service to a 
larger number of poor persons In 
more recent years it must be admitted 
that, in many hospital developments, 
perhaps undue attention has been given 
to the private patient class, particularly 
where those developments have been 
financed by general public subscription. 
Here it must be admitted that perhaps 
doctors have a right to criticise, be- 
cause it has not infrequently happened 
that the public probably provided the 
. funds under some misconception. It 
has been universal practice in cam- 
paigns for funds to emphasize the 
service to be rendered to the com- 
munity, implying, at least, service to 
the poor and unfortunate. In reality, 
such movements have often resulted in 
the building of hospitals from funds 
raised by popular subscription which 
were very largely for private patients 
and for the benefit of a comparatively 
small group of doctors Those doctors 
on the outside ha\e had ground for 
criticism Had the campaign literature 
or pronouncements stated frankly that 
so many beds would be provided; that 
most of them, the exact number being 
state*!, would be for private patients; 
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that only staff members ( would have 
the privileges, their names being given, 
no criticism would have been justified 
But such campaigns have seldom been 
run on such straightforward and busi- 
nesslike lines 

In recent years more attention has 
been paid to the people of moderate 
means Hospitals are now attempting 
to provide this class with suitable ac- 
commodations at rates within their 
means That this service has been 
lagging is not alone the fault of hos- 
pital trustees and administrators We 
"are all at fault But some questions 
remain to be answered. Can such ac- 
commodations be provided at rates 
which will make the service self-sup- 
porting or must such a service be en- 
dowed 7 No definite answer which 
can apply generally has yet been found 
Such a service can be made self-sup- 
porting m some localities, but, in de- 
termining where and how, we must 
consider the type of service to be ren- 
dered, the community to be served, the 
type of building required, the restric- 
tions of the building code, and so on 
In large urban centers, where fire 
proof construction is demanded and 
where the most complex type of med- 
ical and surgical service is demanded, 
this question has not yet been an- 
swered satisfactorily Boards of trus- 
tees are often faced with the situation 
that funds at their disposal have been 
given for charitable purposes and may 
not be used for this purpose. There- 
fore, unless self-supporting, endow- 
ment funds must be obtained If a 
building is required, that means ad- 
ditional funds for that purpose The 
Massachusetts General Hospital in 
Boston has embarked m this field m 


a manner which should shed much 
light on the subject It is important 
to know that the authorities of this in- 
stitution decided, after careful consid- 
eration, that a building accommodating 
300 patients represented the right sized 
unit which would offer a chance of 
operation on a self-supporting basis. 
An initial gift of $1,000,000 was sup- 
plemented by other funds, bringing the 
total to about $2,000,000 for the 
building One of the large founda- 
tions promised $150,000 to help offset 
any deficit for the first three years of 
operation The prices range from 
$4 50 per day for a bed m a nine bed 
ward to $6 50 per day m single rooms 
There are extras for operating room, 
x-ray, laboratory fee, etc This unit, 
known as the Baker Memorial, has 
been open not quite a year and it is 
too early to know exactly how this ex- 
periment will work It is significant 
that the authorities have stated publicly 
that such an undertaking could not 
succeed without the cooperation of the 
medical staff, the members of which 
agreed in advance to limit their fees 
to the patients in this building 
The closed staff is also criticised 
by doctors The limited, or so-called 
closed, staff is generally favored for 
several reasons It is believed by many 
that a carefully selected staff, members 
being chosen because of demonstrated 
ability and a capacity to work m har- 
mony with others, will result in a more 
workable unit, with the maximum of 
standardization m all procedures, and 
will result in better care of patients 
and more economical operation I be- 
lieve this has been demonstrated to be 
true There can be no argument on 
the point that all doctors are not of 
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equal ability. Not all members of a 
closed staff are of equal ability, but if 
the principle is sound and its applica- 
tion is made solely on the ground of 
ability, then that staff should be com- 
posed of men competent for the work 
assigned to them, supplementing each 
other and forming the best type of a 
working organization. 

The Trustees must be satisfied that 
members of the Staff are competent 
and responsible, because in many states 
charitable hospitals are not liable for 
damages provided the governing boards 
have exercised due care in the selection 
of their officers and employees. It is 
also a fact that if poor work is done or 
glaring mistakes are made by a doctor 
in treating a patient m a hospital, the 
reputation of the institution suffers 
quite as much as that of the doctor 
concerned. 

The point has been made that all 
public or community hospitals should 
be open to any reputable physician or 
surgeon m that community, arguing 
that only m this way will the general 
level of practice be kept on a high 
plane That is yet to be demonstrated 
On the other hand, I believe that if 
such a s} stem were followed, those 
hospitals would not be as efficient in 
operation, nor as productive in devel- 
oping outstanding men, nor in clinical 
and laboratory imestigation, as under 
the restricted staff type of organiza- 
tion Human nature is such that no 
matter what organization is adopted, 
v>tn if all doctor* were accorded hos- 
pital privilege-., a considerable number, 
of phonal characteristic*, m- 
t't.’ncnt background, or general in- 
* >p\ 5t>, v jsM -dvajii remain in the 
nr m* tv in tv. In any event, the 


welfare of the patient is the first con- 
sideration 

We must admit that the public at 
large has a definite interest, often a 
vested interest, in the welfare of hos- 
pitals. Yet the public is not well in- 
formed and, in consequence, is unduly 
critical It is perhaps our fault that 
the public is not better informed 
Some of the misinformation or lack of 
information is due to the manner in 
which appeals for funds are made, a 
point which I have already touched 
upon. Then, the public’s advisors, as 
represented by the medical profession, 
are not always well informed because 
they are too busy to give careful 
thought to the subject and sometimes 
these same advisors are too ready to 
agree with the public It is always 
open season for hospitals It seems to 
me a very short sighted policy on the 
part of physicians, to criticise, as so 
often happens, without any construc- 
tive effort, those institutions which 
mean so much to the piofession by 
way of the opportunities provided for 
their convenience and which are abso- 
lutely essential for much of their w r ork. 
These men with hospital privileges 
have provided for them, and without 
cost to them, more facilities than arc 
provided for any other professional 
group 

The public is critical of the cost of 
operation, resulting in numerous ap- 
peals for funds and high charges to 
patients, and because patients are 
sometimes turned away. The last 
point is often played up by ncw'.pa* 
pers It should be obvious that a hos- 
pital, like any other building, ha* lim- 
ited capacity, and even an urgent ca*e 
uun-t at times he referred elsewhere* 
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Furthermore, why should a hospital be 
expected to do more than its finances 
permit 7 In this period of unemploy- 
ment, hospitals have been hit hard 
because of the increased number of pa- 
tients unable to pay For the most 
part, they have assumed the extra bur- 
den without assurance of additional 
funds It is expected that hospitals 
will do this humane work Are hotels 
expected to feed the hungry, do rail- 
roads and street cars transport the 
poor and unemployed free of charge, 
and do stores supply the necessities of 
life to these people without cost ? Cer- 
tainly not , no one expects it But hos- 
pitals are expected to assume the bur- 
den on the theory that the public sup- 
ports them All would be fine if this 
were true 

Hospitals are expensive institutions 
to operate, much more so than twenty 
years ago Why 7 For the same rea- 
son that the cost of living is much 
higher The character of hospital 
service is much more thorough, more . 
efficient, and more complex than for- 
merly The quarters provided have 
been made increasingly more elaborate, 
more comfortable, and are provided 
with equipment for efficient service far 
beyond the provisions of earlier years 
Any medical man familiar with hos- 
pitals will concede these points without 
debate 

To be more specific, all articles of 
food and supplies of all kinds, cost 
mudi more The old system of hard, 
soft, and liquid diets is no longer suf- 
ficient We must have well organized 
dietetic departments which will pro- 
vide diets of many kinds and varieties ; 
cardiac, nephritic, diabetic, high cal- _ 
one, .low calorie, salt free, high protein, 


low protein, and so on This involves 
not only a constantly greater variety 
of articles to be prepared, some unduly 
expensive, but also infinitely more 
labor m preparation and service 
The service is much more complex, 
as exemplified m the greater care with 
which patients are studied, the more 
numerous tests employed, such as x- 
ray, fluoroscopic, basal metabolism, 
blood chemistry, bacteriological, sero- 
logical, physiological, and biological 
Treatment is also more complicated 
More nursing service is required, 
larger resident staffs are needed, and 
likewise, more employees of all types 
The modern hospital now requires a 
working personnel of about two per- 
sons for every patient and sometimes 
more The planning of a hospital now 
provides smaller units for patients, the 
large open ward belongs to the past 
This is necessary for the proper segre- 
gation of patients and their greater 
comfort Hospitals cannot, and should 
not, rely entirely upon student nurses 
for nursing service as was the case m 
the past, with daily duty covering 12 
or 14 hours Shortening the working 
day for nurses, providing maids to do 
many of the household duties formerly 
assigned to the pupil, and the employ- 
ment of more graduates, has increased 
the cost of operation enormously The 
extensive developments of out-patient 
service, of social service, of follow up, 
of efficient record departments, provi- 
sion for hydrotherapy, electrotherapy, 
light therapy, radium therapy, mech- 
anotherapy, are all factors which have 
entered into the increased cost of hos- 
pital operation They have all re- 
sulted from the demands of the pro- 
fession because of increased know 1- 



218 


Winford H. Smith 


edge of disease and its treatment. No 
one should find fault with that 

In discussing the attitude of the 
public towards the numerous appeals 
for funds we must all have some sym- 
pathy We must go back to the basis 
upon which our hospital movement 
was conceived in order to explain the 
situation In these days of super- 
efficiency, every enterprise not yielding 
a profit is under question. The vast 
majority of our hospitals are small, 
providing less than 125 beds each. 
They are financially handicapped to 
begin with, and must do considerable 
free work. Where can such hospitals 
obtain competent, well trained business 
managers They are not available for 
such small institutions These hos- 
pitals, therefore, for the most part, 
must rely upon nurses as managers 
Have they been taught business man- 
agement? No more than the doctors. 
A more conscientious group of work- 
ers it would be hard to find, most of 
them are overworked, are trying to do 
effective work for which they have 
never been trained, and are worried 
and harassed all the time Sometime 
there will be a place where they can 
be trained specifically for such a job 
and then, perhaps, the job will be 
better done and they will command 
larger salaries and worry less Eut I 
am sure that no more sincere and 
conscientious effort will go into their 
work. Until that time comes, how- 
ever, these hospitals and their com- 
munitie-N will have to he content and 
would do well to appreciate what they 
In vc 

Uuvrrnmg lairds riiotsld know what 
sK* job demand , ; Vndd know what 
tb** p-r >* tv po-^tM 


whom they select. If they are unable 
to obtain those who are thoroughly 
competent, they should help those 
whom they do select, not condemn 
them. Of course, changes are often 
needed, but those institutions which 
change managers every year or two 
frequently have something wrong with 
them other than the superintendent. 

The larger hospitals, able to pay for 
competent service, are, I believe, for 
the most part, well managed You 
cannot compare a hospital with an in- 
dustrial plant with its well paid skilled 
labor and closely knit organization, all 
operating to the end that a standardized 
product shall be turned out as eco- 
nomically as possible, all costs being 
absorbed and a percentage added for 
profit. Hospitals are not engaged in 
that type of business. The hospital 
industry is engaged m mending broken 
bodies, in removing diseased tissue, in 
taking a machine which is out of order 
and causing it to function smoothly 
once more, and to continue function- 
ing No two problems are quite the 
same because no two individuals arc 
quite the same, either physically or 
mentally. Furthermore, while vve can 
and do carry business methods into 
every phase of hospital operation, 
there is a point where standardized 
procedure and business methods stop. 
Thai is where the doctor begins to 
function, m the professional care of 
patients The doctor is successful be- 
cause of his own individuality, his own 
method of doing the job, and his own 
personality. He is individualistic in 
his methods and it would be a 
day when the attempt was made to 
standardize him, if it were sticce^hd. 
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I referred to the basis upon which 
our hospital movement is founded 
Has the growth of the hospital move- 
ment resulted from a carefully studied 
plan based upon the needs of the pop- 
ulation ? Have the 7,000 hospitals 
been established according to a defi- 
nite program of so many beds per 
1,000 population, so many beds for 
this branch of medicine, so many for 
that, based upon the needs of the com- 
munities to be served ? You know 
that such is not the case Is the move- 
ment the result of well established pol- 
icies of the state for serving its citi- 
zens, such as the principle underlying 
our public school system ? It has been 
a haphazard development depending 
for the most part upon the medical 
profession and groups of interested 
laymen and is based largely upon the 
principle that it is the duty and privi- 
lege of people of means to provide for 
their less fortunate neighbors It is 
a beautiful principle and it has worked 
remarkably well, but is it sufficient to 
meet the requirements of the future? 

The time has come when haphazard 
methods should be replaced by logical, 
sound methods based upon facts and 
sound principles 

To be more explicit, we have our 
Boards of Education which determine 
the number and type of schools needed, 
we have Chambers of Commerce, and 
Commissions for Industrial Develop- 
ment to look after the commercial in- 
terests of cities Is it not equally im- 
portant that we have some machinery 
to consider the hospital requirements ? 
To be sure, we have our State and City 
Chanty Departments and Health De- 
partments, but considenng the handi- 
caps under which such departments op- 
erate, we would none of us wish to 


place our hospitals under those agen- 
cies I make the point that the time 
has come when there should be ma- 
chinery of the State or the municipal- 
ity which should concern itself with 
such questions as “Is another hospital 
needed, where, of what type, and how 
is it to be supported I do not mean 
that it shall run the hospitals But 
such a commission should determine 
the needs of the community and should 
pass upon all new projects before they 
are undertaken and so long as our hos- 
pitals must depend largely upon public 
support, should determine how much 
of the expense should be borne by the 
State or its political subdivisions and 
how much by private philanthropy 

Of all the hospitals in the United 
States :* 

49 per cent are of the private or 
corporate type, 

26 per cent are federal, state, or mu- 
nicipal in type, 

25 per cent are private or commer- 
cial m type 

We know that, generally speaking, the 
states and counties concern themselves 
principally with hospitals for the tu- 
berculous and the insane The cities 
provide some general hospital beds but 
not nearly enough There are 5,600 
community hospitals of which 4,300 
are general hospitals Generally speak- 
ing, excepting for the insane, the tu- 
berculous and veterans m Federal 
Hospitals, the care of the sick poor 
rests largely with the corporate or 
community hospitals Is this state- 
ment well founded ? A recent sur- 
vey** of the hospitals m Philadelphia 

♦Publications of the Committee on The 
Cost of Medical Care 

**B> Nathan Sinai, D P.H., and Alden 
A Mills, Committee on Cost of Medical 
Care. 
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disclosed that 40 per cent of all pa- 
tients in all hospitals were free. In 
New York City, the 30 general hos- 
pitals participating in the proceeds of 
the United Hospital Fund provided, 
during the year 1929, 2,532,000 days 
of treatment, 442 per cent of which 
were free These are certainly fairly 
typical of the situation in the east and 
perhaps to a lesser degree, m the west ; 
where more general hospital beds are 
owned, and operated by the state and 
its subdivisions 

Who pays for this free work? The 
Survey in Philadelphia disclosed these 
figures for the 52 hospitals Of the 
gross income available for operating 
these hospitals (excluding the Phila- 
delphia General — a city institution) 

587 per cent came from patients 

105 per cent come from endow- 
ments 

48 per cent came from cash con- 
tributions 

9 5 per cent come from Federa- 
tions 

74 per cent come from public 
support — city 

In other words, these hospitals did 40 
per cent free work and received from 
public funds 7 4 per cent of their 
total revenue and had a total deficit 
aggregating $355,779 00 

I fancy this is quite typical of most 
cities varying, perhaps, slightly up or 
d.owi And yet, m most states, if not 
all. r<-l estate owned by these private 
h'j'p'taU (or purjio«c* of revenue and 
even the endovvnunt funds, the income 

v *hich h used for the poor, arc 
UiM-l by Kith <tate and city and at 
th~ to*- rate-. : any other real estate 
or 't. i/tr'c vdmh may be owned and 


It is worth while to analyze the 
above figures somewhat further About 
43 per cent of the money available for 
operating these hospitals comes from 
sources other than payments of pa- 
tients, and of this 43 per cent, only 
7.4 per cent comes from public funds 
so that about 35 per cent comes from 
endowments, cash contributions, or the 
federations, which means, that m one 
way or another, this amount comes 
from private philanthropy 
It is significant that at this time, 
with the long history of the develop- 
ment of American hospitals back of 
us, the total endowment fund of hos- 
pitals is estimated to be $437,000,000;* 
of which $15,000,000 is for govern- 
mental, $3,000,000 for proprietary, and 
$419,000,000 for the community or 
non-profit hospitals This amount of 
enddwment for the non-profit hospitals 
is sufficient to fully endow 13,967 ^ e£ ^ s ’ 
of which there are 247,970 ui this 
group of hospitals The endowment is 
only sufficient, therefore, for 5 6 per 
cent of the beds. It is further signifi- 
cant, that of the 2,604 hospitals oper- 
ating on the non-profit basis, only 1,060 
control any endowments, and of this 
number, 125 hospitals control 45 P° r 
cent of the total, and only 31 of these 
control more than $2,000,000 each. 
Many hospitals in the United States 
do not receive endowment income in 
sufficient quantities to materially affect 
their financial policies. The point of 
all this is that the system is not sound, 
that with the increased cost of hospital 
operation, it is doubtful if the pre<tnt 

•JFirurc* MipphcfJ by Rortm in Ins 

' The Puh’ic’s Investment in Hn*** 
l 



Hospital, Community 

system of support will prove adequate 
for the future 

We certainly must not discourage 
private philanthropy, but would the 
system not be on a better basis if the 
burden were more equitably distrib- 
uted by requiring the cities and states 
and counties to pay more nearly what 
it .costs these hospitals for caring for 
the poor? It is stated that dependent 
persons are ill, on the average, nearly 
twice as often as persons with incomes 
considered adequate The U S Chil- 
dren’s Bureau,* m a study of 22,967 
births, between the years 1911 and 
1916, in eight cities, found that in 
families, where the earnings of the 
father were above $1,250, there were 
59 deaths per 1,000, that the number 
of deaths of infants increased per 
1,000 the lower the earnings of the 
father for example, earnings $850 to 
$1,050, deaths 822, earnings $650 to 
$850, 107 5 deaths Warner in Amer- 
ican Chanties gives illness as a cause 
of dependency in from 20 1 per cent 
to 43 7 per cent of dependent families 
Considering these facts, would it not 
seem to be quite as important that we 
provide adequately from public funds 
for the care of the sick and for public 
health generally, as for education, for 
good roads, bndges, and harbors, all 
at public expense? Certain it is that 
until this or some other method is 
found, the public must expect appeals 
either separately or through commu- 
nity chests 

The public also protests against 
high charges m hospitals. In the 30 
general hospitals in New York City, 
referred to above, the average daily 

♦Frank J Brewer, Hospital Social Work, 
Washington, D C 
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per capita cost was $679 Generally 
speaking, we may say that the average 
per capita for general hospitals is 
probably at least $600 per day If 
the cost of public wards was distinctly 
separated, still the cost would be con- 
siderably more than the average charge 
in the public ward, which is generally 
about $3 per day, rarely more than 
$3 50 That does not seem high To 
be sure there are extras, but for ward 
patients these are usually reduced to a 
minimum or remitted 

Private room rates are much higher, 
ranging in the more expensive types of 
service, from $7 50 to $15 00 per day, 
depending on size, location, with or 
without bath, etc The average pel 
capita cost for private room service is 
without doubt higher than the lower 
priced rooms, probably about the same 
as the average price charged for rooms 
As a business proposition, this is not 
excessive, when one considers that the 
public will cheerfully pay the same 
price at a hotel and get much less for 
the money In the hospital one re- 
ceives, in addition to his room, three 
meals a day, some nursing care, ser- 
vices of the resident staff, orderlies, 
and maids, ordinary medication, sur- 
gical dressings, etc To be sure, the 
extras are heavy in most hospitals I 
think the principle of charging extras 
on a cost basis would be sound if 
credits were likewise offered where 
standard service is not used, but this 
would entail a complicated system of 
accounts and even hotels do not do 
that Generally speaking, I believe it 
would be better to eliminate all extras, 
if practicable Many hospitals have 
gone part of the way in this, but I do 
not think we can go all the way, in 
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fairness to the average patient, who 
would thus be obliged to pay for the 
fads and fancies of the rich or cranky 
individual whose demands either di- 
rectly, or indirectly through his physi- 
cian, are often excessive In determin- 
ing the question of costs per day for 
private patients, it must be remem- 
bered that in most instances the build- 
ings are given to the hospital and it is 
rare that hospitals include in operating 
costs any interest charge on capital 
invested or any allowance to be set 
aside to care for depreciation and ob- 
solescence 

There is considerable criticism of 
the charges made by graduate nurses 
and of the need of employing graduate 
nurses m hospitals I believe the 
charges of graduate nurses are not too 
high. They work long hours and must 
deal with situations which are most 
exacting, and sometimes, most un- 
pleasant. They have periods of un- 
employment, sometimes long periods 
The prhate duty nurse earns, on the 
average, between $1,200 and $1,300 
per year, and her years of active 
service arc limited. She is indispen- 
sable and her lot is hard, although 
< >atisf\mg from the standpoint of 
service By comparison with other 
huci> of cmplowncnt open to educated 
women, her earnings are too small 
rather than excessive 

\s to the complaint against the need 
01 cnp’ojmg special nurses in hos- 
pitals a survey was made In a na- 
committee covering 1,892 pri- 
wte puitnt* who had specials and this 
tint m 40 |K.r cent of the 
e., - ' :h- urped a <pecr»l on 

- ' r 'i tti s|— id ore needed, in 33 


in 22 per cent the patient felt the reg- 
ular service inadequate, in 3 per cent 
the hospital suggested one, and in 2 
per cent the reason was that their 
friends always had one I believe, 
however, that hospitals should provide 
more adequate nursing service, but 
they cannot do it under the present 
system. 

The average duration of stay m the 
hospital, particularly for most surgical 
patients, is about half as long as was 
the case 25 years ago This means 
that even if the hospital charge is 
double, the total hospital bill for that 
type of patient would be no greater 
than it was 25 years ago. 

Considering all of these factors, I 
believe the charges are not out of line, 
although they seem high when the hos- 
pital bill, doctor’s bill and special nurs- 
ing fees are totaled. I believe the 
complaints rarely come from the man 
who can afford it, but generally from 
those less fortunate in this world s 
goods, which probably brings us again 
to the needs of those of moderate 
means. 

Then, too, we must take into con- 
sideration that the average man has 
made no provision for illness He re- 
sents illness anyway, and doubly re- 
sents the attendant expense. He has 
not denied himself in other respects, 
however. Wingate Johnson, in an 
article in the March "Atlantic Month- 
1 >” furnished these figures on the ex- 
penditures of the average family. He 
compares the cost of medical care with 
other items of the average family ex- 
penses per year : 

Tor doctor < 

For mcdicio-v chieflj patent ** 

Tor tio*jKuU *3 
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For nurses 

8 

For pleasure automobiles 

iso 

For tobacco 

67 

For candy 

37 

For gasoline 

37 

For theaters 

35 

For soft drinks, ice cream, etc 

34 

In the study of the cost of 

medical 


care in Philadelphia, conducted by Na- 
than Sinai and Alden B Mills of the 
staff of The Committee on The Cost 
of Medical Care, the total bill for med- 
ical care is given as follows 


and among the most prominent have 
been 

The formation of guilds for the pur- 
chase of medical and hospital ser- 
vice, 

Health insurance, compulsory or 
voluntary, 

State medicine 

I am sure you have definite ideas 
on these subjects The guild idea may 
be a good one ; it sounds attractive , but 
m our present state of social develop- 
ment, and particularly in the larger 


$27,000,000 

13,000,000 

3,000,000 


Total cost 

For physicians, dentists, nurses, and cults 
Physicians 
For dentists 

For osteopaths, chirop, midwives, etc 
For patent medicines 
For prescriptions 
For home remedies 
For miscellaneous medical care sales 
For hospitals, samtona, etc 

For indirect costs not included in operating costs of hospitals 
Some other minor items are not given here. 


Principal 
items of the 
above figure 


(■ obtained in drug stores J 


$104,000,000 

47,000,000 


9,000,000 

7.340.000 

3.692.000 

2.380.000 
16,000,000 

7.206.000 


The point is that the total cost of 
operating all of the hospitals is not 
the largest item by any means The 
public spent for medical care sales m 
drug stores, a total of $22,986,000, of 
which over $13,000,000 was for patent 
medicines and home remedies 

But it is of little use to criticise the 
public because it spends so much for 
home remedies and patent medicine 
While it is true that if there was less 
high pressure salesmanship and people 
spent less for radios, automobiles, elec- 
tric refrigerators, electric washing ma- 
chines, movies, etc., they would have 
more money with which to meet doc- 
tors’ bills and hospital bills, finding 
fault will not remedy the evils of the 
situation We shall doubtless face 
these same problems for a long time to 
come, but it is well to know the facts 
Many remedies have been suggested, 


a ties, I doubt if it would appeal to 
the class which presents the great hos- 
pital problem, the free and part pay 
patients The same applies to insur- 
ance, unless compulsory, and therein 
lie dangers of many varieties 

In the very multiplicity of agencies 
and individuals concerned m the pro- 
vision of medical care lies perhaps an 
outstanding weakness in our present 
system It may well be that from the 
medical standpoint, the greatest need 
is not for more hospital beds, not for 
more doctors, or more public health 
activities, but is an agency for the or- 
ganization and co-ordination of all 
medical facilities so that each may 
render its greatest usefulness to the 
public and may co-operate most effec- 
tively with all others in best serving 
the interests of those concerned in pur- 
chasing and paying for medical care 
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T HERE are two points of view 
from which to look at medical 
economics, that of the profession 
and that of the public. The standpoint 
of the members of * the medical pro- 
fession has been consistently occupy- 
ing the pages of state and other medi- 
cal journals for years The com- 
plaints and arguments of the doctors 
have been reiterated until you are fa- 
milar with them The public has had 
its hearing in many popular maga- 
zines and weeklies and in the news- 
papers The public never sees the 
medical journals presenting the com- 
plaints of the profession and few of 
the profession read any large propor- 
tion of the complaints of the public in 
the magazines. Neither side has a 
proper appreciation of the other. 

1 wish to bring to your attention 
some thoughts aroused by some of the 
more moderate criticisms by the public 
against our profession In doing so I 
virii to be understood plainly as mak- 
ing no malicious charge against an 
honorable profession to which I am 
\ r«>ud to belong The spirit is rather 
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one of analysis and constructive criti- 
cism based upon the opinions formed 
about us by those who are not of us— 
an attempt to see ourselves as others 
see us, a wise thing to do at times 


The great cry is that it costs too 
much to be sick or to raise a family. 
I am not interested tonight in any cost 
except that of the doctor which ap- 
proximates only about 25 per cent of 
the entire cost of health, sickness and 
reproduction The impression has 
gained a strong hold on the better edu- 
cated and more prosperous of the peo- 
ple that a general practitioner is not 
qualified to practice medicine* he 
might do as a distributor to direct to 
the proper specialist, or as a nurse, hut 
that he is incompetent to actually take 
the responsibility' of the care of ill- 
ness, accident, childbirth or that latest 
entity, a healthy baby. So specialists 
are called and visited, clinics where 
routine methods multiply costs are 
sought in many trivial complaints, the 
costs rise and the medical profession is 
berated for excessive charges and ac- 
cused of rank commercialism. R ^ 
unfortunately true that the profession 
is contaminated by some members 
who apparently took their oath 
Mammon rather than to Hippocrates 
but thetr number is small in compan- 
ion with that great body of men 
nlway have and always will follow* tf !< * 
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ideals of the Hippocratic oath We 
apologize to the public because of 
them We do not defend them 
The number of self-styled special- 
ists is ridiculous It should be un- 
lawful for a doctor to present himself 
as a specialist unless he has had ade- 
quate training and taken a degree in 
his specialty That is something the 
medical profession of itself cannot 
accomplish but it can assist toward 
that end Medical schools can revise 
their curricula as one step, teaching 
less of the intricacies of the specialties 
and more of the general course of pre- 
ventive and curative practice which 
comprises seventy-five per cent of the 
family’s needs, all of which can be 
cared for by a properly educated gen- 
eral practitioner Much could be done 
toward this end by the thousands of 
open hospitals refusing their facilities 
to men for the care of cases which 
they are unqualified to treat This is 
being successfully done today m some 
open hospitals with striking and con- 
vincing improvement m the mortality 
and morbidity rate, and lower costs 
to the people for hospital and funeral 
expenses Also, the occasional special- 
ist who gets much of his work from 
similarly unmoral colleagues is likely 
to overcharge for his services and be 
unprofessionally insistent upon col- 
lection The temptation to pay com- 
missions is likely to be beyond his 
power of resistance 

The statement that there are too 
many specialists applies to cities, 
especially the large ones, where most 
of the complaint of the high cost of 
medical care is made It does not ap- 
ply to towns and rural districts Fail- 
ing the correction of the rapid diminu- 


tion in the number of general practi- 
tioners, of the excessive trend toward 
specialism, of the lawfulness of any or 
every doctor announcing himself to 
the people as a specialist, of the pres- 
ent almost prohibitive cost of some 
essential diagnostic procedures, of the 
commercializing of our profession by 
a small minority of its members, the 
excuse is valid for government and 
philanthropy and business to take over 
sections of practice, large or small, 
which should remain m the domain of 
private practice The whole profession 
and particularly the real specialists 
should support the general practitioner 
and encourage the public to make all 
proper use of him A specialist should 
return to the care of the referring 
physician all cases sent to him as soon 
as the need for special ability or special 
treatment is past He should refuse 
to treat those cases coming to him 
over the head of a family physician 
when that physician could and would 
care for the case satisfactorily It 
should be beneath the dignity of a 
specialist to care for such cases 

The older general practitioner is 
suffering from an inferiority complex 
He is depressed and saying little, 
though he might say much, for he has 
seen the exceedingly rapid scientific 
advance of the practice of medicine 
with which he has been unable to keep 
pace He realizes his limitations, but 
he does not realize that his years of 
experience have taught him an art of 
practice which will offset m many 
cases his lack of scientific knowledge, 
and of which his joung competitor is 
ignorant 

The graduate of the last few years 
is quite competent to care for much 
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of the work that now goes directly to 
specialists and people should be taught 
so. We must re-establish the confi- 
dence in the general practitioner, the 
family physician ; we must confine the 
work of the specialties to that requir- 
ing peculiar knowledge, ability or ap- 
paratus ; we must practice medicine for 
the benefit of the people with finan- 
cial gam honestly secondary in our 
thoughts, or inevitably the people with 
the assistance of private or public 
philanthropy will provide what we re- 
fuse to supply, medical care at a cost 
they are able to pay. 

A very large proportion of what- 
ever cost is excessive is due, not to the 
profession, but to the people them- 
selves This appears in the many in- 
stances in which people seek the serv- 
ices of the well known and most prom- 
inent specialists whose only way of 
restricting their work to their physi- 
cal capacity is to charge fees com- 
mensurate with their reputation. It is 
evident in the demands by the people 
themselves for services of which they 
hav c heard but which in the particular 
case arc not necessary for diagnosis or 
treatment. It is shown in the ten- 
dency of the public to look upon 
pin siological pregnancy, child-birth 
and the rearing of children as a path- 
ological process requiring the service 
of the specialist in all cases instead of 

0. 11v tlm'-e with pathological comph- 
cil’wi* It manifest in the habit of 

1. norm" the general practitioner and 
P'unnrd) consulting some specialist 
•* U t n the up toon of the patient is 
ft.- ' r on*" to treat the condition, 
* t > t><! that the tmtsbh h a {o- 
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To the extent that people themselves 
seek the services of a specialist for 
conditions which can be satisfactorily 
cared for by the general practitioner, 
they themselves are responsible for the 
excessive cost Twenty to twenty-five 
per cent of them do not choose the 
right specialist in the beginning and so 

costs are pyramided. 

These are matters for which ave are 
only remotely responsible but which 
we should try to correct by education 
of the public, by advice and remon- 
strance to our patients, by recognition 
of the utility and ability of the gen- 
eral practitioner and by upholding t ie 
dignity and standing of the specialties 
by confining their work to conditions 
requiring expert ability and know 
edge We have a more direct respon- 
sibility in respect to those practices 
which are under the direct control of 
the members of the profession them 
selves 

Fault is found justly or unjustly 
with the practice of medicine in too 
many ways to consider all of ticm. 
The principle complaints are, (a) 
cessive charges for operations, y) 
prohibitive expense of children, (w 
unwarranted cost of diagnosis 

Operative Costs 

Excessive charges for operations 
refer of course only to the surgica 
specialties and complaint is made mos^ 
directly and most frequently aganisi 

general surgery. 

There v.as a time not many 
ago, when a specialist was a sjx:cta ist 
by virtue of his superior abihty am 
became the general practitioner c • 
pe* ted to rare tor all the iilntf'C 1 - an' 
.“'adent-' occurring jn his clientele c • 


ot activity 



The Profession and the Public 


227 


cept those of major seventy These 
he referred to a specialist if one was 
available Graduates of those days 
were impressed with the dignity and 
exclusiveness of expert special work 
and had deep respect for the responsi- 
bility involved in major procedures 
As medical education and technique 
advanced, ideals as well as the train- 
ing of the student changed Specialties 
were divided on a basis of anatomic 
fields instead of personal ability. 
The idea grew that any condition oc- 
cumng m an anatomic field belonged 
to that anatomic specialty The change 
to this conception magnified the avail- 
able field of the specialty to the stu- 
dent, minimized his comprehension of 
the knowledge and ability required and 
blunted his conscientious appreciation 
of his responsibility, until now the in- 
tention and expectation of the major- 
ity of graduating interns is to enter 
at once on the practice of a specialty 
m its entirety, usually general sur- 
gery, following general practice only 
so far as needed as a stepping stone to 
full specialization 

Many surgical procedures which 
formerly were considered major, by 
virtue of advancement m knowledge, 
technique and hospital routine are 
mow essentially minor. The present 
graduate who has served his time as 
intern and resident is competent to 
perform many operations which for- 
merly justly belonged to the surgical 
specialist Should these men restrict 
their ambition to operate to those 
cases m which they are competent; 
should the surgical specialist admit 
the competency of these men m this 
limited field , should the public be edu- 
cated to accept them for such opera- 


tions, should these men themselves 
recognize that the operations which 
they are competent to perform are es- 
sentially minor and regulate their fees 
accordingly, much of the cry about the 
excessive charges for operations would 
be stilled By recognition of this 
principle many would be satisfied to 
be general practitioners who now 
aspire to be specialists, and the hos- 
pital mortality and morbidity rate 
would be reduced A recent survey 
of the physicians of two of our large 
cities shows that on the statements of 
the individual physicians themselves, 
twenty-eight per cent are complete 
specialists, thirty-seven per cent are 
partial specialists and only thirty-five' 
per cent are general practitioners The 
people cannot support a medical army 
with so many generals There must 
be more privates The effect of pres- 
ent medical education and professional 
aspiration has been to increase the 
field of the specialty and along with it 
the number of specialists, and as a 
necessary corollary has restricted the 
field "for, ahd the number of, general 
practitioners The opposite should 
occur 

The tendency of partial specialists 
to over-value their services has already 
been noticed The code of ethics for 
years has declared that too low charges 
are unprofessional, on the basis of 
harm to the public Too high charges 
are harmful though for a different 
reason and are equally unprofessional 
This matter therefore is to a degree 
under the control of medical organiza- 
tion In so far as this abuse exists 
and comes to the attention of medical 
organization, m self-preservation and 
devotion to professional ideals cogm- 



228 


George Edward Follansbee 


zance should be taken, for the reputa- 
tion of the whole profession is sullied 
by the reprehensible acts of compara- 
tively few. 

Children Costs 

The popular cry that the production 
of a family of children is too expen- 
sive now-a-days invites one to ponder 
the cause of such a condition Some 
years ago the birth and raising of 
children was taken as a matter of 
course quite like the buying or build- 
ing of a home. The greatest concern 
until the child entered school was the 
furnishing of food and clothing It 
was all normal like other health. The 
confinement which turned out badly 
was looked upon as a “sickness” just 
as was any other departure from 
health. Today, how different 1 The 
human being from germinal cell to 
school age, in the popular attitude, is a 
pathological entity and the process of 
its being seems to be accepted as 
pathological throughout its course, ex- 
cept at its beginning. During the last 
ten years the act essential to impreg- 
nation has been transferred from the 
moral and spiritual field of contempla- 
tion and is now generally allocated to 
the purely physiological On the con- 
trary pregnancy, child-birth, infancy 
and childhood have been transferred 
from the physiological to the patholog- 
ical fu Id Quite naturally, the result 
hi- bun to inmn-e cost Grecu- 
h 'U- torinto' > co t more to produce 
th*u fi‘ M -grown 


rot to 

deride nil 

tetri'- 

-p' euh-ts 

I I'dnir 

!-• They 


b 5* th* \ 

i s / d ; 

I*. re b « 


grown up a mild national hysteria on 
reproduction which is involving the 
major portion of the populace wher- 
ever the various specialists can be 
found Who started it and who 
keeps it alive, whether political pub- 
lic health or voluntary charitable 
agencies, the medical profession or the 
people themselves, will be answered 
according to the point of view of the 
individual answering. But whoever is 
responsible, the system has been over 
promoted. It is costing too much and 
we should return — not to the former 
status but to a common sense basis 
What is there so profound or abtruse 
about prenatal work or raising normal 
babies that a general practitioner is in- 
capable of giving satisfactory service 7 
What expertness is needed in a normal 
confinement that requires a high 
priced specialist to be within call 
while an intern and obstetric nurse 
watch the progress of labor so as to 
call the obstetrician at the proper 
time to be present at the delivery? 

The general practitioner is sum* 
cicntly well trained to do all a special- 
ist does in a normal confinement, or 
should be if he is not. The field of 
the obstetrician and the pediatrist 
should be in the abnormal or unttstia 
case, called in by' the general prac- 
titioner when his skill is insufficient 
Babies and children do cost too much 
under the present system but the s) 1 -' 
tan should be changed Our part $n 
the change individually and collective- 
h, is to educate the people to “render 
unto Cacair the things that ar*. Ov-' 
v.rV’ and to teach the general prnctt* 
tiom r to “render unto God those 
are God'-” JVt'swe should al *’ ** 
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to educate the student sufficiently well 
in obstetrics and pediatrics to give all 
needed care to normal cases and be 
able to recognize those conditions 
which need knowledge and ability be- 
yond his own The public will be 
benefited The general practitioner 
will be elevated to his proper dignity 
in the profession The specialist will 
lose none of the work which proper- 
ly should be his 

I have chosen to speak particularly 
of those specialties about which com- 
plaint is made most loudly by the lay- 
man Critical examination of others 
would develop some justifiable cause 
and lead to corrective suggestion In- 
ternal medicine while not yet subdi- 
vided to the same extent as surgery, 
is tending that way, much, I believe, 
to the detriment of both public and 
profession And it has its weak spots 

Diagnosis Costs 

I will conclude this critical, and I 
hope, constructive analysis by dis- 
cussing the third feature calling down 
upon our heads the greatest amount 
of complaint, the unwarranted cost of 
diagnosis, a subject which involves us 
all Diagnosis' The interesting case' 
It is the most attractive game in medi- 
cal practice It is to medicine as the 
mystery story is to literature We all 
play it We all are entranced with 
it The autopsy or the operation prov- 
ing our acumen is like the reading -of 
the last pages of the story to test our 
accuracy of deduction Without that 
last proof we are unsatisfied 

Tests m chemistry, bio-chemistiy, 
physics and physiology have multi- 
plied until we are bewildered by the 
signs, reactions, interpretations and 


indications And many of these cost 
money Someone must pay If the 
patient can he must, though the cost 
of scientific laboratory diagnosis may 
overshadow the other expenses con- 
nected with his illness If all these are 
needed to make a diagnosis or direct 
his treatment he should pay for them 
But many such expensive procedures 
are carried out which are not es- 
sential to correct diagnosis They are 
the luxuries of medical practice The 
rich want them and should have 
them The man of restricted means 
may want them but he should not 
have them They are sometimes or- 
dered for the doctor’s own satisfac- 
tion or to teach interns Such a use , 
is proper in the case of the rich or 
the free patient but is unwarrantable 
m the case of the ordinary pay pa- 
tient When a doctor orders examina- 
tions for which the patient must pay 
he is at the time the guardian of the 
patient, the trustee of his funds Such 
meticulous care and sound judgment 
should be exercised as would be ex- 
pected of a similar legal relationship 
It is the doctor’s duty even to remon- 
strate when the patient in his ignor- 
ance suggests or requests needless ex- 
pensive examinations There is no re- 
lationship requiring such a high grade 
of honor to exist as that between the 
patient who places his life and his 
pocketbook without redress m the 
keeping of a doctor and the doctor 
who accepts that trust It is to the 
everlasting honor of the medical pro- 
fession that that trust is so infre- 
quently abused It is more frequent- 
ly abused in thoughtless enthusiasm 
than m willful -violation, but the re- 
sults are the same to the patient 
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There is some justified complaint 
of routinely passing the patient 
around from one specialist to another 
because certain anatomic fields may 
be involved. Needless to say the same 
conscientious consideration should be 
exercised as in the ordering of labora- 
tory examinations 

The matters which have been 
brought to your attention are not 
amenable to change by organized 
medicine. The change in attitude by 
profession and public must come from 
the thoughtful sympathetic consider- 
ation, the conviction and the dictum 
of the scientific leaders of the pro- 
fession, the members of the special 
societies. Through these influential 
men the public can be educated. 
Public opinion is the driving force 
which determines policies in this coun- 
try . The medical profession is no less 
subject to it than is business or poli- 
tics, With the help of the sensational, 
the propagandist and the welfare press 
a tide of public opinion mimical to the 
profession is rising which has already 
become a distinct menace That the 
logical result of such opinion as is now 
bung formed, will in the end be in- 
calculably harmful to the people as 


a whole will make no difference for 
the mass of the people do not think 
logically The medical men them- 
selves must do the thinking and the 
educating of the public The first 
step in this education is to correct 
within the profession all justifiable 
complaints against the practice of med- 
icine that are possible of correction 
And all are possible of correction if 
the scientific leaders realizing the 
danger have the will to correct Then 
we can come to the people with clean 
hands. Then with sincerity and con- 
viction we can educate the public. Or- 
ganized medicine has the machinery 
and the power of defense against ad- 
verse opinion but it cannot form pub- 
lic opinion and cannot ultimately pre- 
vail against a rising tide Resolutions 
and articles in medical j'ournals do not 
reach the layman and w r ould be dis- 
credited if they did. It is only by 
public and private pronouncement by 
the scientific leaders, upheld by the 
influential men of the profession that 
the change can come It is to you men 
of the special scientific societies that 
the profession must look for leader- 
ship. 
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CINCHOPHBN POISONING A 
PARTIAL EXPLANATION 
FOR THE INCREASING 
INCIDENCE OF ACUTE 
YELLOW ATROPHY 
Acute yellow atrophy of the liver is 
by no means the rare condition now 
that it was when it occurred almost 
solely as a disease of pregnancy and 
of the puerpenum Since then it has 
been shown that the toxic necrosis pro- 
duced by chloroform, particularly m 
the condition known as delayed chloro- 
form poisoning, is indistinguishable in 
its pathological features from acute 
yellow atrophy That syphilis alone 
may produce marked changes m the 
liver parenchyma came to be generally 
accepted and in combination with ar- 
senical therapy, syphilis was found to 
give the full clinical picture of acute 
yellow atrophy In susceptible indi- 
viduals arsenical drugs alone and in 
usual therapeutic doses were proved 
to be sufficient In the munitions fac- 
tories during the war and in industrial 
uses since, such substances as trinitro- 
toluene, trichlorethane and carbon 
tetrachloride have been found capable 
of producing extensive hepatocellular 
necrosis of this same general type The 
parenchymatous lesion of phosphorus 
poisoning is distinctive m its early 
stage by reason of the diffuse fatty 
degenerative infiltration which it pro- 
duces, but m the reparative stage it 
may be confused with the hepatitis 
produced by the other agents men- 
tioned. Some have claimed that alco- 


hol found in combination with other 
substances in home-distilled and syn- 
thetic beverages, is the cause of the in- 
crease m acute parenchymatous degen- 
erative hepatitis of this type More- 
over, most of these livers now are not 
seen m the acute stage by the patholo- 
gist, but only when reparative changes 
. are well established, with extensive bile 
duct proliferation as an attempt at liver 
regeneration These are examples of 
what may well be termed subacute 
‘acute yellow atrophy’ and chronic 
‘acute yellow atrophy’ — a true toxic 
cirrhosis in a reparative phase There 
is full proof that the cmchophen 
(phenylqumolincarboxylic acid) group 
of drugs has had a share, how impor- 
tant can only be surmised, in increas- 
ing the incidence of acute yellow atro- 
phy of the liver Although ‘atophan’ 
was introduced in 1908, it was not 
until 1925 that the first report of a 
fatality from the use of this group of 
drugs appeared, but the occurrence of 
jaundice had been previously noted m 
numerous instances Since 1926 the 
cases have multiplied rapidly Within 
the last few months several excellent 
papers* have appeared giving evidence 

♦Parsons, L, and Harding, W G, Cm- 
chophen (atophan) poisoning, report of four 
cases, Am Jr Med Sc, 1931, clxxxi, 115- 
123, Sherwood, K K., and Shkrw'ood, H 
H, Acute toxic hepatitis (acute jellow 
atroph} ) due to cmchophen, Ardi Int Med , 
1931, xhm, 82-88, Beaur, D C, and Rob- 
ertson, H E, The specific character of 
toxic cirrhosis as obser\ed in cmchophen 
poisoning, Am Jr Path, 1931, mi, 237-257 
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of the widespread interest in this con- 
dition. Beaver and Robertson have 
reported five fatal cases from the 
Mayo Clinic and have described in 
detail the various stages of the liver 
injury and its attempted repair. Sher- 
wood and Sherwood collected forty- 
eight cases from the literature and 
added one From these cases they 
have built up a composite clinical pic- 
ture which is exactly like that of acute 
yellow atrophy as formerly known. 
In some instances symptoms have 
arisen as late as ten days after the 
cessation of administration of the 
drug At first there is nausea and 
gastric irritability followed shortly by 
the onset of jaundice, biliuria and 
pruritis The jaundice deepens and at 
this stage progressive decrease in the 
size of the liver can be demonstrated. 
By the third and fourth week, if the 
patient is not to recover, the jaundice 
and toxemia have increased and spleno- 
mcgalia, ascites and edema of the ex- 
tremities may develop. Finally the 
patient becomes delirious, and then 
comatose and dies. It appears that 
re-adnunistration of the drug, even in 
small quantities, will usually produce 
a prompt return of jaundice This in- 
dicates, then, that use of the cincho- 
plnn group is contraindicated in pa- 
tents v,ho give either by history or 
In clinical findings evidence of previ- 
ous f«r p’csenl liver disease. Unfortu- 
*’*■»*< !>♦ p'usimns are not always aware 
thv. vinous antirh' uni itic pripira- 
ts '.s, di.trilujted under «mv>rv trade 
l.'-long t»> tH% group O'jl 
a toph in. d'lodatophvi 
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predisposition or idiosyncrasy, depend- 
ent upon as yet unknown factors, 
seems to be significant in determining 
that an acute yellow atrophy will re- 
sult. 

SUICIDES IN THE UNITED 
STATES IN 1930 
According to the compilation by 
Frederick I*. Hoffman which ap- 
peared in The Spectator of May I4> 
1931, there were 6,440 deaths by sui- 
cide in 99 American cities in 1930. 
This yields a death rate from this 
cause of 20 o per 100,000, the highest 
figure since 1915 On the basis of 
these statistics it is believed that the 
annual loss of life by suicide in the 
Continental United States must reach 
18,000 to 20,000. The nation-wide in- 
dustrial and business depression has 
undoubtedly played a large part in the 
increase in the total number of suicides 
for the past year From the medical 
standpoint the changing trend in the 
means chosen for self-inflicted death is 
of considerable interest There arc 
fashions and modes m suicide as in all 
other human activities Wc have 
passed through a period in which much 
newspaper publicity was given to P 01 ' 
soning by bichloride of mercury and 
to various means for combatting that 
condition. As a result, there was an 
increase in the homicides in which 
mercurial compounds were the active 
agent. The suicide record for 193 ° 
shows that jumping from high build 
ings and other high places is becoming 
an increasingly frequent method 
’'elf 'destruction. In man) ca^c-* U h' 1 ' 1 
bent found impossible to detrrnnu'' 
whether death by tins means vva *> a' 
rendent or • 'uind*- Th**rc 
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least two suicides recorded during the 
year of persons who jumped from air- 
planes while in flight Extreme cau- 
tion should be used in guarding high 
places in various ways, such as by 
protective devices, and in making it 
impossible to open the cockpit doors 
of airplanes except at the will of the 
operator or an attendant The annu- 
ally appearing statistical study of the 
suicide problem which Hoffman has 
prepared for so many years has done 
much to keep this question before the 
public eye He properly insists that 
there is much that is remaining undone 
which would go far toward preventing 
this wastage of human life 

MORTALITY RATE FOR THE 
FIRST SIX MONTHS OF 
i93i 

From various sources come reports 
that the first six months of the present 
year have been unusually healthy Out 
of the tripartite combination of gen- 
eral business depression, closing hos- 
pitals and idle doctors, and general 
good health, has arisen the opportun- 
ity for the columnist and jokester to 
aim his thrusts at the medical man for 
it appears that it brings good 'health 
when people generally cannot afford 
medical attention Others find the ex- 
planation m less extravagant living, 
plainer food and more hours of sleep 
However, figures recently released by 
Dr Henry F Vaughan, Commissioner 
of Health, giving the mortality record 
for the City of Detroit for the first 


six months of 1931 show very clear- 
ly that the reduction m mortality has 
involved such widely diverse diseases 
that economic factors alone cannot 
provide an adequate explanation As 
compared with the first six months of 
1 93°> deaths from tuberculosis de- 
creased 20 per cent and the pneumonia 
death rate fell from 1165 per 100,000 
to 922 per 100,000 The death rate 
from diphtheria declined to less than 
one-half its former level and deaths 
from meningococcus meningitis de- 
creased 77 per cent Only deaths 
from cancer showed a slight in- 
crease, rising to 72 3 per 100,000 from 
70 3 per 100,000 The rate for heart 
disease remained the same at 147 per 
100,000 All important causes of 
death except the two last mentioned 
showed significant decreases If this 
condition continues Detroit will have 
the lowest death rate m 1931 that that 
city has ever had It is evident that 
the lowered mortality occurred 
throughout a wide range of infectious, 
and therefore preventable, diseases In 
part, at least, hospital wards are poor- 
ly filled because there are fewer peo- 
ple ill, and the most important reason 
why there are fewer people ill in 1931 
is that medicine is intrinsically altru- 
istic For the period reported upon, 
the death rate for typhoid fever for 
Detroit was but 37 per 100,000, ap- 
proximately one m 300,000 As com- 
pared with conditions of fifty and 
sixty years ago the saving for health 
and life from this one disease will ex- 
plain not a few empty hospital beds 
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Traumatic Mthai y Tubeiculosts By Jean 
Fikkkt (Rc\ beige des Sci mcd, 1931, 
in, 532-547 ) 

Two illustrative cases furnish the basis 
for a discussion of the pathogenesis and med- 
icolegal significance of miliary tuberculosis 
following trauma In one instance a young 
man died 21 days after receiving a severe 
blow upon the head At autopsy an active 
tuberculous meningitis with scattered miliary 
tubercles in lungs, spleen and kidneys was 
found An old cascatmg focus was found at 
the lulus of the right lung In the other 
case there was chemical trauma to the re- 
spirator* tract b* the inhalation of ammonia 
Death occurred 12 dajs later Young mil- 
iar* tubercles and early exudative foci were 
found m the lungs, spleen, kidneys and 
meninges There was an old lulus lesion. 
It was decided that these two cases could 
properh be considered examples of traumatic 
nvhar* tuberculosis It is suggested that the 
following points must be established before 
admitting a causal relation between trauma 
ai’d the development of a miliary tubercu- 
lous 

s The rciht* of the accident, 

2. That th; clinical ** inptoms and par- 
ticulirl* the fever did not appear 
tntd nine da\s after the tr.mma, 
i Tim tlv r» sure no clinical evidences 
of tf <• d vclopment of a tuberculosis 
f >f! o r c t hr traunnMsin, 

; ibii ti,~ ihtrtiov' os miliar* tubvreu- 
{ -i' •’ is cos fir med at autops*, and 
- d.>*ri i* , ‘i si of th»* k ions found 
to (> -‘fr*-!-* - ,t!t il,~ eUii'cal *igm, 

It-’ 1 ' ’-f 1 *<-* * or acti- 

V i'" ’ t ' f t - 'Cl/ /■> ‘ s M U* ,tl 1 

, t * -,* } . 
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Baumann and C Schilling (Klin 
Wchnschr , 1931, x, 1249-1252 ) 

The principle of contrast demonstration 
proposed by Radt and investigated also by 
Oka is the basis of the present study. In 
this method the contrast substance introduced 
in colloidal state into the organism paren- 
terally, is taken up by the reticulo-endothelial 
cells in finely granular form In further 
study of this method the authors made use 
of a preparation containing 25 per cen * 
thorium dioxide (Th 0 2 ) which was miscible 
with all body fluids without precipitation. 
It was found that 1 cc of this 25 per cent 
thorium dioxide preparation was sufficient 
to produce a positive shadow of hver and 
spleen m a 2 lcgm. rabbit The shadow 
reached its maximum depth in two hours 
Through further injections and m larger 
amounts (3 cc twice a day until 12 cc haj 
been given) a much deeper shadow resulted 
Histological study of a few animals sliovvc 
very fine glistening particles in the reticulo- 
endothelial cells. After twenty-four hours 
the Kupflcr’s cells of the liver were found 
greatly swollen and in a rabbit which ha« 
rcceiv ed 12 c c of the thorium preparation 
the* were as large as liver cells fourteen 
da*s after the last injection There was 
no necrosis of liver cells found. This metlio* 
was made use of successfully m studying t h 
effect of drugs upon the si/c of the splc » 
and liver m rabbits and dogs 

Studies tn Asphyxia I Ptcurapnihotoos A* * 
suttmo from Cniiipai olivet y Ituf-A Ctrl' * 
M or oxide Aipkynn B* JoilJ. 

!.yvs and R R. Swim (Public H«‘’ h 
Reports. 1931, xki, 1523-153°) 

It has bciti rrp-atcdl* obi^rv ed th t t 
< • •«*• tit rarb'vi iro*io v t'k po^oning ** 

f i*al teripia-tti«ji even rr*p Mti"" l 
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have m view obtaining fundamental informa- 
tion as to the response -of the animal organ- 
ism to such an asphyxial environment, look- 
ing toward devising a therapeutic procedure 
for apparently moribund cases of carbon 
monoxide poisoning This first study deals 
with the neuropathology found m four dogs 
after continuous exposures of 20 to 30 min- 
utes to 06 per cent carbon monoxide by 
volume in air These conditions produce 75 
to 85 per cent carbon monoxide hemoglobin 
and result m death at the end of the period 
of exposure The changes found m these 
animals were fairly constant and were lack- 
ing in control material The brain, as a 
whole, showed a severe perivascular and 
penneuronal edema This was most marked 
in the corpus striatum, the cortex, and the 
dorsal motor nucleus of the vagus nerve 
Congestion was marked throughout and 
there were a few petechial hemorrhages in 
the corpus striatum and cortex A few 
lymphocytes and leucocytes were found in 
the perivascular spaces Many nerve cells 
were swollen, distorted and vacuolated and 
showed marked changes m the Nissl ma- 
terial Some cells were shrunken and 
stained diffusely while others showed vary- 
ing degrees of chromatolysis The most seri- 
ous lesion produced by this type of asphyxia 
appeared to be the edema of the dorsal motor 
nucleus of the vagus and the adjacent area 
in the medulla oblongata 

Insulin Resistant Diabetes By MarcEi, 

Labbe (Rev beige des Sci med, 1931, 

in, 46S-491 ) 

Those paradoxical cases m which insulin 
fails to give the usual effects and which are 
spoken of as “insulin-resistant” appear to be 
frequent to some observers and rare to 
others A majority of the published exam- 
ples of insulin resistance represent errors 
m interpretation growing out of poor man- 
agement m connection with insulin therapy 
True insulin resistance exists but it is rare. 
It appears m an incomplete form in certain 
endocrine diabetics, and in a complete form 
in certain cases of insular diabetes without 


any known explanation Its existence may 
be established, (a) if in a diabetic on a 
suitable regime insulin fails to depress the 
level either of glycosuria' or ketosis , (b) if 
in a diabetic who is adhering to a suitable 
regime excessive amounts of insulin are re- 
quired to prevent glycosuria and acidosis, 
and to maintain nutritional equilibrium, or 
(c) if the sub-cutaneous or intravenous in- 
jection of insulin in the amount usually em- 
ployed to demonstrate a hypoglycemia fails 
to lower the level of glycemia to the degree 
usually seen in the diabetic Rigid applica- 
tion of these criteria will make it possible 
to exclude the false examples of insulin re- 
sistance and to recognize the true condition 
m both its incomplete and complete forms 

Effect on Life Insurance Mortality Rates of 
Rejection of Applicants on the Basis of 
Medical Evammatton By Rou.0 H Brit- 
ten (Public Health Reports, 1931, xlvi, 
46-62 ) 

In connection with a joint investigation 
on occupational mortality by the Actuarial 
Society of America and the Association of 
Life Insurance Medical Directors data were 
secured on ordinary insurance business dur- 
ing the years 19x5 to 1926, involving more 
than one-half billion dollars m death claims 
Analysis of this large mass of information 
suggests that the insurance medical -exami- 
nation results m a lower mortality during the 
earlier insurance years as compared with 
persons of the same age who have held 
policies for a longer time The duration of 
this selective effect appears to last for three 
or four years for all causes, except possiblj 
at the highest age lex els For tuberculosis 
and heart disease it is possible that the 
selectixe effect is of much longer duration. 
The mortality rates in the first years of 
policy life are only about txvo-thirds of those 
after the effect of selection has disappeared 
These results would seem to hax'e an im- 
portant and positixe bearing upon the ques- 
tion of the xalue of periodic health exami- 
nations 
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Physical Dtagnosts. By Warren P Elmer, 
B.S, M.D , Associate Professor of Clini- 
cal Medicine, Washington University, 
School of Medicine, Assistant Physician 
to Barnes Hospital, Physician-in-Charge 
Missouri Pacific Hospital ; Consulting 
Physician to Jewish Hospital, St Louis 
and W D. Rose, M D , Late Associate 
Professor of Medicine in the University of 
Arkansas, Little Rock, Arkansas. 903 
pages, 337 illustrations The C. V. 
Mosby Company, St Louis, Mo, 1930 
Price $1000 

This book is a very complete revision of 
the work by W. D. Ross on the same sub- 
ject There has been a rearrangement of 
the subject matter with a division between 
the technic and the findings in the physical 
examination of the normal body (Part I, 
5to pages), and the physical diagnosis of 
disease (Part II, 338 pages) This differ- 
ence may be clearly understood if Part I be 
thought of as General Physical Diagnosis m 
contract to the Special Physical Diagnosis 
of Part II Throughout the first dmsion 
Pure art numerous references to pathologic 
conditions and the technic of eliciting those 
phvMcat < yns vluch are produced only in 
pith * J oric conditions js also included in this 
r ect! >n Hf necessity, strict* this is a text- 
»ti« , nb , c fh- u r e in medical schools, the 
If."! oj approach r tint of the second year 
r *■’’ “ d Nevertheless the more ad- 

vs r' x ;!,<• tntc-m and the practi- 

v ill fit'* t! t*. Itfvd: <~«t ».f*r> great value 
.f- * -r tr»b that it should no; be 
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lung as given (page 62) is less than one- 
half that known to exist at the present time 
Taken as a whole, however, this is a very 
useful and very well written book. The 
illustrations are extremely well chosen. 
They show precisely how certain procedures 
are to be carried out. Surface relations 
are illustrated by both photographs and 
skeletal charts arranged m pairs in a very 
instructive manner. No opportunity is lost 
to teach clinical pathology on practically 
every page 

Selected Readings in the History of Physi- 
ology By John Farquhar Fulton, 
M D , formerly Fellow' of Magdalen Col- 
lege, Oxford, Sterling Professor of Physi- 
ology, Yale University, xx -f- 3*7 P a K cS ’ 
60 illustrations Charles C Thomas, 
Springfield, III , and Baltimore, Md , 193° 
Price, $5,00 

This interesting work is a source Iwok 
for the history of Physiology Eighty -five 
selections have been chosen from original 
sources and arc presented in the origina 
English, if the text first appeared in that 
language. Otherwise contemporary’ English 
translations arc used where such exist Eac 1 
is preceded by a brief explanatory note, w 
part biographical and in part indicating the 
significance of the work quoted in connection 
with contemporary knowledge The selec- 
tions chosen arc grouped in eight mam divi- 
sions or chapters, corresponding to the u*»n 
divisions of didactic Physiology V. ithm 
each group the arrangement is chronolngu"! 

'I lit choice of the individual readings mod’* 
veil Ik* a subjtci for discussion among p **> 
o’omvt*. and medical historians, Fss in t f 
V^t to th- mvestuators inrlu led 
v 5**-* 1 ■'*•* th- I'traeraphs selected arc tlm *” v, ‘ 
»"v rr the rjfs; Mgmfiw am ''*** 
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matter and in literary value Interest is 
well sustained throughout The illustrations 
are not the familiar ones from medical his- 
tones, and the liberal use of reproductions 
of title pages will appeal to the book lover. 
This book should be read by every medical 
student as collateral reading m the second 
half of his course m physiology Many 
practitioners will appreciate it and it should 
be a popular gift book among a large group 
interested in the biological sciences 

Protozoan Parasitism of the Alimentary 
Tract Pathology, Diagnosis, and Treat- 
ment By Kenneth M Lynch, M D , 
Professor of Pathology, Medical College 
of the State of South Carolina, Charleston, 
South Carolina xvm -f- 258 pages, 37 
illustrations The MacMillan Company, 
New York City, 1930 Price, $3 75 
To serve as a connecting link between 
systematic protozoology and clinical medicine 
m respect to the protozoan parasites of the 
alimentary tract is the purpose of this mono- 
graph The author properly recognizes that 
most practitioners of medicine are concerned 
only with the pathogenic significance, recog- 
nition and treatment of a limited number of 
important parasites Technical descriptions, 
such as the professional protozoologist would 
require, are largely omitted or rewritten in 
a manner understandable to those doing 
medical laboratory work Procedures are 
outlined for routine, stool examinations 
Especially to be commended are the strongly 
put warnings against assigning unwarranted 
importance to fairly constant protozoan in- 
habitants of the intestinal tract when scien- 
tific evidence of pathogenic significance is 
lacking More carefully systematized de- 
scriptions of gross and microscopical pathol- 
ogy would be useful The claims of Kofoid 
and his associates in respect to finding Enda- 
mocba histolytica m the tissues of joints in 


arthritis deformans and m the lymph nodes 
in Hodgkin’s disease are properly discredited 
Treatment is fully outlined m respect to 
those organisms known to be pathogenic 
This book will correct many false im- 
pressions which are commonly held 

Discovering Ourselves, A View of the Hit- 
man Mind and How it Woiks By Ed- 
ward A Strecker, A M , M D , Professor 
of Nervous and Mental Diseases, Jefferson 
Medical College, Philadelphia, and Ken- 
neth E Appee, PhD, MD, Assistant 
Professor of Psychiatry, School of Medi- 
cine, University of Pennsylvania xm -f- 
306 pages, 28 illustrations The Mac- 
Millan Company, New York City, 1931 
Price, $300 

This is a book for the individual, about 
himself, and it is a book with a mission 
Although it deals with the fundamentals of 
normal and abnormal psychology, it is never 
abstruse, or unclear, or dull It can be read 
by every medical man and every intelligent 
layman, too, with pleasure and profit It 
succeeds m avoiding the specialized terminol- 
ogy of psychology, substituting well under- 
stood and yet scientifically accurate expres- 
sions for the vernacular of the specialist. 
The authors thus state their objective “If 
the stakes m the game of physical hygiene 
are health and life, then the stakes m the 
game of mental hygiene are even higher, 
efficiency or inefficiency, success or failure, 
happiness or unhappiness, replete, satisfying, 
and worth while lives or empty, unsatisfac- 
tory, and pathetic existences, sanity or in- 
sanity It is to the realization of the con- 
structive potentialities of the human mind 
that this book is dedicated” The physician 
who has a sympathetic grasp of its content 
will find that he can prescribe this book with 
profit to certain of his patients 
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The American College of Physicians be- 
gan to publish an official journal, known as 
"Annals of Clinical Medicine”, July, 1922 
It is interesting to note that the following 
members contributed to that number. 

Dr James M Anders, (Master) 

Dr. Svdne> R Miller, (Fellow) 

Dr Leonard M Murray, (Fellow) 

Dr C C. Bass, (Fellow) 

Dr Louis M Gompertz (Deceased), 
(Associate) 

Dr. William Carpenter MacCarty, (Fel- 
low) 

Dr Leo L. Hard*, (Fellow) 

Dr Vernon C Rowland (Fellow), Cleve- 
land, was the official representative of the 
American College of Physicians, appointed 
bj the President, on the occasion of the 
formal dedication of the Lakeside Hospital 
group at Cleveland, June 7, when Western 
Reserve University brought to completion 
its $15,000,000 Medical Center From all 
sections of the country delegates of the lead- 
tn** scientific, medical, educational, social 
and cmc organizations came to attend the 
err. nK.'i'o' and pnv tribute to this institu- 
te t< The nddnss of dedication was dc- 
hvr-fd b> Dr I laris Zms^er, Professor of 
P.art-n«i«or% of Harvard University Medi- 
cs* >c*'> Later, Wtjtern Reserve Uni- 
''' *■ off-i*il upon Dr Zjniscr the hon- 
- ' »!<■ **■ c*. 1 ) .r ot Se.tncc This de- 
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Newton Richards, Professor of Pharma- 
cology at the University of Pennsylvania 
School of Medicine The degree of Doctor* 
of Laws was conferred upon Dr. Henry A 
Christian (Fellow), Hersey Professor of 
the Theory and Practice of Physic at Har- 
vard University Medical School, and on Dr. 
James Ewing, Professor of Pathology, Cor- 
nell University Medical College 

Dr William Gerry Morgan (Fellow), 
W ashmgton, D C , was recently elected a 
member of the Board of Regents of 
Georgetown University 

Dr E J G Beardsley (Fellow), Phila- 
delphia, gave the graduation address of the 
Medical Field Service School at Carlisle 
Barracks, Carlisle, Pa , May 30, 193 b l, P on 
“Service Ideals, the Medical Profession and 
the Public”. 

On June 17, 1931, Dr. Beardsley addressed 
the members of the Hazleton (Pa ) Medi- 
cal Society upon “Medical Art in Connection 
with Cardiovascular Disorders”. 

Dr Frank B. Cross (Fellow), Broolhn* 
on May 19, addressed tlic Medical Socictj of 
the County of Kings on “Stimulation of die 
Renal Secretion”. 

“What the Doctor of Internal Med'cm*’ 
Expects from the Occupational Tlwaput* 
was the subject of an address delivered 1>> 
Dr. Walter P. Anderton (ImUow). f ,c *' 
^orl. N Y , Mav 2 2, before the Hro-df/C 
S of Internal Medicine 
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ers at the annual meeting of the Canadian 
Medical Association, June 22-26 Dr 
Kerr’s subject was “Coronary Occlusion” 
Dr Israel M Rabmowitch (Fellow), 
Montreal, addressed the same meeting on 
“Diabetes” 


Dr Anton J Carlson (Fellow), Chicago, 
and Dr Fred Moore (Fellow), Des Moines, 
are members of the Committee appointed to 
follow up the findings of the medical serv- 
ice section of the White House Conference 
on Child Health and Protection, as an- 
nounced by Secretary Ray Lyman Wilbur 
on May 20 Dr Wilbur is Honorary Chair- 
man of this Committee The findings of 
this Committee will be distributed to those 
organizations that are striving to improve 
the health of children 


Dr Thomas B Futcher (Fellow), Bal- 
timore, and Dr James H Means (Fellow), 
Boston, were elected President and Secre- 
tary, respectively, of the Association of 
American Physicians at its annual meeting 
on May 6 


Dr Cyrus C Sturgis (Fellow), Ann Ar- 
bor, was elected Secretary of the American 
Society for Clinical Investigation on May 4 


The following Fellows of the College ad- 
dressed the American Heart Association on 
June 9, during its seventh annual meeting, 
in Philadelphia 

Dr Fred M Smith, Iowa City 
Dr Stewart R Roberts, Atlanta 
Dr John H Musser, New Orleans 
Dr David Riesman, Philadelphia 
Dr James B Herrick, Chicago 
Dr Paul D White, Boston 
Dr Emanuel Libman, New York 


Dr Elliott P Joslm (Fellow), Boston, 
recently addressed the George Washington 
University Medical School on diabetes 


Dr William Engelbach (Fellow), New 
York, on June 20 addressed the Schuyler 
County ( 111 ) Medical Society on “Diag- 
nosis and Treatment of Endocrine Disor- 
der”. 


Dr Fred M Smith (Fellow), Iowa City, 
delivered, an address on “Arteriosclerotic 
Heart Disease”, April 9, before the Linn 
County (Iowa) Medical Society 


Dr Jeannette Dean Throckmorton (Fel- 
low), Des Moines, was recently elected 
Treasurer of the Iowa State Medical 
Women Society 


Dr George R Minot (Fellow), Boston, 
presented a paper on “Adequate Treatment 
of Anemia” before the Plymouth District 
Medical Society on May 21 at Abmgton 


Dr Paul D White (Fellow), Boston, 
spoke on “Precordial Pam and Tenderness” 
at a meeting of the cardiac course of the 
New England Heart Association on May 13 


Dr Frank Vander Bogert (Fellow), 
Schenectady, used as his subject “Feeding 
of Sick Children” in an address. May 12, be- 
fore the Medical Society of the County of 
Washington (New York) 


Dr Lawrason Brown (Fellow), Saranac 
Lake, and Dr James B Herrick (Fellow), 
Chicago, are on the tentative program of the 
Oklahoma City Clinical Society, which will 
hold its annual fall conference November 
2-5 

The following Fellows of the College ad- 
dressed the Garfield County (Okla ) Med- 
ical Society, April 9, as indicated 
Dr Porter P Vinson — “Diagnosis and 
Treatment of Cardiospasm”, 

Dr John H Musser — “Acute Infections” , 
Dr Charles A Elliott — “Blood Pres- 
sure" 


Dr Donald R Ferguson (Fellow), 
Philadelphia, Clinical Professor of Medi- 
cine at the Hahnemann Medical College, 
was recently elected President of the Phil- 
adelphia County Homeopathic Medical So- 
ciety 

Dr Franklin F Murdoch (Fellow), 
Lieutenant Commander, U S Navy, was 
appointed during June, Professor of Trop- 
ical Medicine at the George Washington 
University Medical School 
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The American College of Physicians be- 
gan to publish an official journal, known as 
"Annals of Clinical Medicine”, July, 1922 
It is interesting to note that the following 
members contributed to that number 
Dr James M Anders, (Master) 

Dr Sydney R Miller, (Fellow) 

Dr Leonard M Murray, (Fellow) 

Dr C C Bass, (Fellow) 

Dr Louis M Gompertz (Deceased), 
(Associate) 

Dr. William Carpenter MacCarty, (Fel- 
low) 

Dr Leo L Hardt, (Fellow) 


Dr Vernon C Rowland (Fellow), Cleve- 
land, was the official representative of the 
American College of Physicians, appointed 
by the President, on the occasion of the 
formal dedication of the Lakeside Hospital 
group at Cleveland, June 7, when Western 
Reserve University brought to completion 
its $15,000,000 Medical Center From all 
sections of the country delegates of the lead- 
ing scientific, medical, educational, social 
and civic organizations came to attend the 
ceremonies and pay tribute to this institu- 
tion The address of dedication was de- 
livered by Dr. Hans Zmsser, Professor of 
Bacteriology of Harvard University Medi- 
cal School Later, Western Reserve Uni- 
versity conferred upon Dr Zmsser the hon- 
orary degree of Doctor of Science This de- 
gree was also conferred upoh Dr David 
Marine (Fellow), Director of Laboratories, 
Montefiorc Hospital, and Assistant Profes- 
sor of Pathology at Columbia University* 
College of Physicians and Surgeons, Dr 
Samuel C Harvey, Professor of Surgery, 
^ ale University School of Medicine, Dr. 
r.vart A Graham, Professor of Surgery, 
Washington University School of Medi- 
cine , Dr Alphonse R Dochez, Professor of 
Medicine, Columbia University College of 
PtijSiLipns and Surgeons, and Dr Alfred 


Newton Richards, Professor of Pharma- 
cology at the University of Pennsylvania 
School of Medicine The degree of Doctor » 
of Laws was conferred upon Dr Henry A 
Christian (Fellow), Hersey Professor of 
the Theory and Practice of Physic at Har- 
vard University Medical School, and on Dr 
James Ewing, Professor of Pathology, Cor- 
nell University Medical College 


Dr. William Gerry Morgan (Fellow), 
Washington, D C , was recently elected a 
member of the Board of Regents of 
Georgetown University 


Dr E J G Beardsley (Fellow), Phila- 
delphia, gave the graduation address of the 
Medical Field Service School at Carlisle 
Barracks, Carlisle, Pa, May 30, 1931, upon 
“Service Ideals, the Medical Profession and 
the Public” 

On June 17, 1931, Dr. Beardsley addressed 
the members of the Hazleton (Pa ) Medi- 
cal Society upon “Medical Art m Connection 
with Cardiovascular Disorders” 


Dr Frank B Cross (Fellow), Brooklyn, 
on May 19, addressed the Medical Society of 
the County of Kings on “Stimulation of the 
Renal Secretion” 


“What the Doctor of Internal Medicine 
Expects from the Occupational Therapists” 
was the subject of an address delivered by 
Dr Walter P Anderton (Fellow), New 
York, N Y, May 22, before the Brooklyn 
Society of Internal Medicine. 


Dr Henry M Moses (Fellow) Brooklyn, 
N Y , read a paper on “Carcinoma of the 
Lung”, May 12, at the meeting of the Med- 
ical Society of Bay Ridge 


Dr. William J Kerr (Fellow), San Fran- 
cisco, was included among the guest speak- 
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ers at the annual meeting of the Canadian 
Medical Association, June 22-26 Dr 
Kerr’s subject was “Coronary Occlusion” 
Dr Israel M Rabinowitch (Fellow), 
Montreal, addressed the same meeting on 
“Diabetes” 


Dr Anton J Carlson (Fellow), Chicago, 
and Dr Fred Moore (Fellow), Des Moines, 
are members of the Committee appointed to 
follow up the findings of the medical serv- 
ice section of the White House Conference 
on Child Health and Protection, as an- 
nounced by Secretary Ray Lyman Wilbur 
on May 20 Dr Wilbur is Honorary Chair- 
man of this Committee The findings of 
this Committee will be distributed to those 
organizations that are striving to improve 
the health of children 


Dr Fred M Smith (Fellow), Iowa City 
delivered an address on “Arteriosclerotic 
Heart Disease”, April 9, before the Linn 
County (Iowa) Medical Society 


Dr Jeannette Dean Throckmorton (Fel- 
low), Des Moines, was recently elected 
Treasurer of the Iowa State Medical 
Women Society 


Dr George R Minot (Fellow), Boston, 
presented a paper on “Adequate Treatment 
of Anemia” before the Plymouth District 
Medical Society on Mav 21 at Abmgton 


Dr Paul D White (Fellow), Boston, 
spoke on "Precordia! Pain and Tenderness” 
at a meeting of the cardiac course of the 
New' England Heart Association on M*i\ 13 


Dr Thomas B Futcher (Fellow), Bal- 
timore, and Dr James H Means (Fellow), 
Boston, were elected President and Secre- 
tary, respectively, of the Association of 
American Physicians at its annual meeting 
on May 6 


Dr Cyrus C Sturgis (Fellow'), Ann Ar- 
bor, was elected Secretary of the American 
Society for Clinical Investigation on May 4 


The following Fellows of the College ad- 
dressed the American Heart Association on 
June 9, during its sc\cntli annual meeting, 
m Philadelphia 

Dr Fred M Smith, Iowa City 
Dr Stewart R Roberts, Atlanta 
Dr John H Musscr, New Orleans 
Dr David Ricsman, Philadelphia 
Dr James B Herrick, Chicago 
Dr Paul D White, Boston 
Dr Emanuel Libman, New lork 


Dr Elliott P Joslm (Fellow), Bo-ton, 
recently addressed the George Washington 
Um\ ersity Medical School on diabetes 

Dr WiHnm Emrelbach (Fellow), New 
York on June 20 addled the Schuyler 
Counts (Hi ) Medical Socict* on Diag- 
nosis and Treatment of Endocrine Diso-- 

dcr”. 


Dr Frank Vander Bogcrt (Fellow), 
Schenectady, used as his subject “Feeding 
of Sick Children” in an address, May 12, be- 
fore the Medical Society of the County of 
Washington (New York) 


Dr Lawrason Brown (Fellow). Saranac 
Lake, and Dr James B Herrick (Fellow), 
Chicago, arc on the tentatne program of the 
Oklahoma City Clinical Society, which will 
hold its annual fall conference No\ ember 
2-5 

The following Fellows of the College ad- 
dressed the Garfield County (01 la) Med- 
ical Society April 0 as indicated 
Dr Porter P. Vinson—' ''Diagnosis and 
Treatment of Cardiospasm” 

Dr John H Musscr — “Acute Infectious”; 
Dr Charles A Elliott — “Blood Pjt*- 

surc” 


Dr Donald R Fcrp^o" f 1'tH \ 
Philadelphia, Clinic.*! Pro.'c ’< r ’'el 
cmc at the Hahnemann Med cal CiF'ie 
was rcccnth elected Prr* hi t of il e 1 1 1 - 
adclphii Co tuts Hr re* patlor Me 1 *' N 
cic*> 

Dr I'rati'l.*' E * 1 VI n', 

Lict,’*- an. Ci rani'f', l S '* s 
appa .ittd ihrn - Ji~r P*-* ,r** - '-1 l"p- 
ca! Vc hc.-c a* ’hr f *, e W- •’ -** 
Ur.*vcr* ill eM 
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Dr. James Craig Small (Fellow), Phil- 
adelphia, was elected an honorary member 
of Phi Beta Kappa, Iota Chapter of Penn- 
sylvania, on June 6, 1931, the twentieth an- 
niversary of his graduation from Gettys- 
burg College 

Dr M Murray Peshkm (Fellow), New 
York, delivered a paper on “A Dry Pollen 
Ophthalmic Test m Asthma and Hay Fever 
Patients Negative to Cutaneous Tests”, 
June 9, before the American Association for 
the Study of Allergy at Philadelphia The 
technic of the dry pollen eye test and the 
various positive reactions m natural colors 
were shown m the Allergy Section of the 
Scientific Exhibit of the American Medical 
Association during the week of June 8 


Dr Michael Vmciguerra (Fellow), Eliz- 
abeth, N J , was recently appointed Assist- 
ant in Neurology at Columbia University 
and Assistant Visiting Physician m Neurol- 
ogy at Columbus Hospital. 


Dr Mortimer Warren (Fellow), Port- 
land, Maine, was awarded the degree of 
Doctor of Science by Bowdoin College on 
June 18, 1931 


Dr Fred M Smith (Fellow), Iowa 
City, was elected President of the Iowa 
Heart Association on May 15 


Dr Alexander G Brown, Jr (Fellow), 
Richmond, Va , participated in the unveil- 
ing of a tablet to the honor of Dr William 
Brown, his great-great-great-grandfather 
who was the Surgeon General of the Conti- 
nental Army during the American Revolu- 
tion The umcihng exercises took place 
June 14 at 212 S Fairfax Street, Alexan- 
dria, V a , the bronze tablet being placed on 
the old home of Dr Brown 


Dr John A Macgrcgor (Fellow), Lon- 
don, Ont , was the recipient of the degree 
°f Laws, conferred by the Senate 
of the University of Western Ontario at 
the June Convocation Dr Macgrcgor is 
Profc^or Emeritus of Mtdtcmc of the Um- 
v c'Mtv of Western Ontario Faculty of 


Dr Ross V Patterson (Fellow), Phil- 
adelphia, Dean of Jefferson Medical Col- 
lege and President of the Medical Society 
of the State of Pennsylvania, received the 
degree of Doctor of Science from La Salle 
College on May 24 


Dr Horton R Casparis (Fellow), Nash- 
ville, delivered an address on “Tuberculosis 
in Children” on May 28 at the first of four 
joint meetings to be held by the Medical 
Societies of Roane, Monroe, Loudon and 
McMinn Counties (Tenn ) . 


At the recent annual meeting of the West 
Virginia State Medical Association, Dr Al- 
bert H Hoge (Fellow), Bluefield, was 
elected President - Dr Hoge will assume 
office on January 1, 1932 


Dr Walter Simpson (Fellow), Dayton, 
and Dr Cyrus C Sturgis (Fellow), Ann 
Arbor, addressed the Pacific Northwest 
Medical Association, June 25-27, at Seat- 
tle on “Tularemia” and “Treatment of Per- 
nicious Anemia”, respectively 


At the annual meeting of the Ameri- 
can Climatological and Clinical Associa- 
tion, on May 8, Dr Louis Hamman (Fel- 
low), Baltimore, was elected President 


During the recent meeting in Philadelphia 
of the Association for the Study of 
Allergy, Dr Albert H W Caulfeild (Fel- 
low), Toronto, was elected President-Elect, 
and Dr Warren T. Vaughan (Fellow), 
Richmond, was elected Secretary-Treas- 
urer 


Dr Lyell C Kinney (Fellow), San 
Diego, participated in a symposium on 
medical economic problems, which was 
presented before the San Diego County 
Medical Society on June 9 


Dr Oscar M Gilbert (Fellow), Boulder, 
Colo, addressed the Boulder County Medi- 
cal Society, June ir, on “Coronary 
Sclerosis in Diabetes” 


Dr Lester R Dragstedt (Fellow), Chi- 
cago, gave an illustrated lecture on "Acute 
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Intestinal Obstruction” before the Twelfth 
District Medical Society, May 2 6, at Fort 
Wayne, Indiana 


Dr Frederick G Banting (Fellow), To- 
ronto, Ont, spoke before the students and 
faculty of the University of Michigan Med- 
ical School, May 8, on "The History of In- 
sulin” 


At the clinic of the Kansas City South- 
west Clinical Society, June 9, Dr Peter T 
Bohan (Fellow), Kansas City, spoke on 
“Intercostal Neuralgia Simulating Visceral 
Disease” 


Dr Henry Kennon Dunham (Fellow), 
Cincinnati, was re-elected President of the 
Ohio Public Health Association on June 4 


Dr John H Peck (Fellow), Des Moines, 
was elected one of the Vice Presidents of 
the National Tuberculosis Association at 
its meeting m Syracuse on May n-14 


Dr James B Herrick (Fellow), Chicago, 
member of the Class of 1888, Rush Medical 
College, acted as Toastmaster at the annual 
dinner of the faculty and alumni during the 
Rush Homecoming Week 


Lieutenant Colonel W Lee Hart (Fel- 
low), has been transferred from the Arm> 
War College to Omaha, seventh corps area 


Captain John D Brumbaugh (Associate), 
has retired from the Medical Corps of the 
U S Army due to incapacitation from ac- 
tive service 


Lientenant Colonel William L Sheep 
(Fellow), has been assigned to Balboa 
Heights, Canal Zone, as has also Lieutenant 
Colonel Ernest R Gentrj (Fellow). 


The following Fellows of the College held 
a Clinic for the phjsicians of South Caro- 
lina at the South Carolina State Sanatorium, 
Columbia, Julj 29-30 
Dr R P McCain, Sanatorium, X C 
Dr Paul Ringer, Asheville, N. C 
Dr J B Sidburj , Wilmington, N C 


Dr Thomas Addis (Fellow), Stanford. 
University Medical School, San Francisco, 
has been selected to deliver the William 
Sydney Thajer lecture at Johns Hopkins 
University School of Medicine this vear 


At the Texas State Medical Society's 
meeting in Maj, the follownng Fellows were 
among the out-of-state speakers 

Dr Clifford A Barborka, Rochester, 
Minn 

Dr William C MacCarty, Rochester, 
Minn 

Dr Tom B Throckmorton, Des Moines 
Iowa 


Dr Ralph Pemberton (Fellow), Phila- 
delphia, is a charter member of the ncwlj 
organized American Socict> of Pin steal 
Medicine The aims of this organization 
are to improve the practice of pin steal 
medicine, promote research, encourage clin- 
ical investigation and advance the tcachinr 
of phjsical medicine The Officers arc 
Dr John S Coulter, Chicago, President, 
Dr K G Hansson, New York, Vice 
President, 

Dr Willis S Peck, Ann Arbor, Secre- 
tary and Treasurer 


Dr George Herrmann (Fellow), former - 
Iv Associate Professor of Medicine at Tti- 
lane University of Louisiana Schorl of 
Medicine, will go to the Unncrutv of Texas 
as Professor of Clinical Medicine at t’ e 
opening 01 the fall term Hi« new ad- 
dress is The John Scalv Ifospual f?ir, 
Avenue B, Galveston Texas 


Dr John L Waller (Fello A >, (V! k- 
Ma , is the author of an article « 1 11 '- 

Gcrmicidal and Therapeutic As ?1 tat ’ * t f 
Soaps”, which appeared in t’*r J”' v#l <*f 
the American Medical 1 J.'\ 4 

I9U 

Dr Waller addre<*cd the Os'n 1 ,'•<■- 
Valiev Medical aid Su* *cM V*< * 1 «■* 

Alham, Ga. Juh « . T» - C* • 
Recogntimv of the C' r l >“ 


Dr A G sc*. {*» i i } 

Havvai , a •* Dr K. S D-v‘i J V'" - * 5 - 
Angeles C-ahs » sre m C 
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Appendicitis” and “Atypical Bone Tumors 
with Presentation of Two Cases”, respective- 
ly, appearing in the July issue of Radiology 

Dr William Egbert Robertson (Fel- 
low), Philadelphia, was one of the speak- 
ers at the dedication of the Quakertown 
Community Hospital, Quakertown, Pa , on 
June 21 The hospital was erected at a 
cost of $200,000, raised by public sub- 
scription 

Dr Elmer Funk (Fellow), Philadelphia, 
was Toastmaster at the Alumni Dinner of 
Jefferson Medical College, July 3, when a 
large number of the Alumni celebrated the 
1 60th annual Ex-Interns’ Day and Alumni 
Day Dr Ross V Patterson (Fellow), 
was one of the speakers, and, as Dean of 
Jefferson Medical College, accepted an oil 
portrait of Dr John M Fisher, Associate 
Professor of Gynecology, the oldest ex-in- 
tern of Jefferson Hospital 

Among Fellows of the College who have 
recently been appointed to the Abmgton 
(Pa ) Memorial Hospital are the following 

Dr Henry L Bockus, Professor of Gas- 
tro-cnterology of the University of 
Pennsylvania Graduate School of 
Medicine , 

Dr John Eiman, Assistant Professor of 
Pathology, University of Pennsylvania 
Graduate School of Medicine, 

Dr George Morris Piersol, Professor of 
Medicine, University of Pennsylvania 
Graduate School of Medicine , 

Dr G Harlan Wells, Professor of Medi- 
cine, Hahnemann Medical College, 

Dr William D Stroud, Associate Pro- 
fessor, Diseases of the Heart, Uni- 
versity, of Pennsylvania Graduate 
School of Medicine, 

Dr. Harry B Wilmer, Associate Profes- 
sor of Medicine, University of Penn- 
sylvania Graduate School of Medi- 
cine 


Dr \rthur W White (Fellow), Okla- 
homa City , 01 la , is author of an article 
entitled “Clinical Aspects of Gastric and 
Dt'jdcml Ulcer" in the July i«suc of the 

Jvnn! of the Oklahoma State Medical 
«\" “-nt'ori 


Doctors Claiborne T Smith (Fellow), 
and William Bernard Kmlaw (Fellow), 
both of Rocky Mount, N C, were the re- 
cipients of the Moore County (N C ) Med- 
ical Society’s medal for having presented 
the best paper at the 1930 meeting of the 
North Carolina State Medical Society, the 
medal being presented during the last 
annual meeting of the State Society at 
Durham 

Dr Charles G Jennings (Fellow), De- 
troit, was elected Honorary President of the 
Medical Alumni Association of the De- 
troit College of Medicine and Surgery on 
June 18, the occasion of its 61st Reunion. 
Dr Jennings is the oldest graduate of the 
College, having been graduated in 1879 

Dr Ernest H Falconer (Fellow) and 
Dr Hans Lisser (Fellow), both of San 
Francisco, were recently advanced from 
Associate Clinical Professors of Medicine 
to Clinical Professors of Medicine m the 
University of California Medical School 


Dr Thomas B Futcher (Fellow) and 
Dr Louis Hamman (Fellow), both of Bal- 
timore, were among the invited speakers be- 
fore the Mahoning County Medical Society 
at Youngstown on June 18, the occasion of 
its 5 th annual postgraduate day. Dr. 
Futcher delivered two addresses, one on 
“The Problem of Arthritis m General 
Practice” and the other, “Manifestations of 
Hyperfunction and Hypofunction of the 
Endocrine Glands” Dr Hamman also de- 
livered two addresses, one on “Diagnosis of 
Obscure Fevers”, and the other, “Diagnosis 
of Coronary Occlusion” 


Dr Willard C Rappleye (Fellow), Dr 
Walter W Palmer (Fellow), and Dr 
Arthur F. Chace (Fellow), all of New York 
City, have been appointed by President 
Nicholas Murray Butler, of Columbia Uni- 
versity, members of the Administrative 
Board of Postgraduate Studies m Medicine, 
to have general control of all postgraduate 
instruction in medicine under the auspices 
of the University The New York Post- 
graduate Medical School and Hospital be- 
came on July t, the Postgraduate School of 
Medicine of Columbia University. 
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Dr Waller S Leathers (Fellow), Nash- 
ville, addressed the Christian County Medi- 
cal Society at Hopkinsville, Ky, June 16, 
on “Significant Achievements in the Field 
of Preventive Medicine” 

Dr Leathers is Dean and Professor of 
Preventive Medicine and Public Health at 
Vanderbilt University School of Medicine 
He was recently re-elected President of the 
National Board of Medical Examiners 


Dr. Charles E Homan, Jr (Fellow), 
Chattanooga, addressed the Chattanooga 
and Hamilton County Medical Society, June 
4, on “Spastic Colon” 


Dr Karl H Doege (Associate), Marsh- 
field, Wis , addressed the Wood County 
(Wis ) Medical Society, June 25, on 
"Some Aspects of Acute Rheumatic Fever” 


Dr Hyman I Goldstein (Associate), 
Camden, N J, read a paper before the 
American Therapeutic Society, held at 
Atlantic City during June, on “Streptococ- 
cic Faucitis with Erythema Nodosum and 
Erythema Multiforme Exudativum Diag- 
nosis and Treatment” 


Dr H Sheridan Baketel (Fellow), Jer- 
sey City, spoke on “Present Trends m the 
Practice of Medicine” at a meeting of the 
Fifth Councilor District of the Medical So- 
ciety of New Jersey, at Atlantic City, April 
10th On June 24th he spoke to the physi- 
cians of the Lehigh Valley at Bethlehem, 
Pa, on the "Economics of Medical Prac- 
tice” 


Dr Jacob M Cahan (Fellow), Philadel- 
phia, addressed the local Medical Inspectors 
of Public Schools on the subject of Heart 
Disease m Children, presenting cases with 
various lesions, on June 30th, 1931 


The American Congress of Physical 
Therapy 

The tenth anniversary session of the 
American Congress of Phvsical Thcrapv 
will be held October 5, 6, 7, and 8, 1031, at 
the Hotel Fontcncllc, Omaha, Nebraska A 
preliminary program and other information 
can be obtained from the American Congress 
of Physical Therapy, 30 North Michigan 
Avenue, Chicago, 111 


Acknowledgment is made of the follow- 
ing gifts of reprints by members of the 
College to the College Librnrv 
Dr Clarence H Boswell (Fcllov ), Rock- 
ford, III — x reprint 

Dr Arthur C Clascti (Fellow 1 , Kansas 
City, Mo— 4 reprints 
Dr M J Fein (Associate), Brooklvn, N 
Y— I reprint 

Dr Hyman I Goldstein ( \««vcnte 1 , 
Camden, N J— 1 reprint 
Dr John F W Meagher (Fellow), 
Brooklyn, N Y —16 reprints 
Dr Roy D Mctr (Fcllov), Dctrot 
Mich— 1 reprint 

Dr Karl Rothschild (‘\«‘ocntc), Vc v 
Brunswick, N J —2 reprints 
Dr Carl V Wclicr (Fellow), Phdad J 
phia, P3 — 1 reprint 

Dr George L Wafdbott (Fellow), De- 
troit, Mich— 2 reprint* 
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DOCTOR REYNOLD WEBB 
WILCOX 

Dr. Reynold Webb Wilcox (Fel- 
low), first President and charter 
member of the American College of 
Physicians, died at his home in Prince- 
ton, N. J., June 6, 1931; aged, 75 
years 

Dr. Wilcox was born in Madison, 
Conn. He attended the Dee’s Acad- 
emy for his elementary education, and 
graduated from Yale University with 
the degree of Bachelor of Arts m 
1878 He received his medical training 
at Harvard University Medical School, 
graduating in 1881 He held the hon- 
orary degrees of Master of Arts from 
Hobart College m 1881; Doctor of 
Laws from Maryville College in 1892 ; 
and Doctor of Civil Law from Witten- 
berg College m 1915 He did post- 
graduate work at the New York Post- 
graduate Medical School and Hospital, 
m which institution he later became 
Professor of Medicine He was for- 
merly on the Staffs of St. Mary’s Hos- 
pital (New York), Ossining Hospital 
(New York), Eastern Long Island 
Hospital (Grccnport, N Y ), Nassau 
Hospital (Mmcola) and the New Jer- 
sey State Hospital (Gre\ stone Park). 
He was the author of more than three 
hundred and fifty articles published in 
\arious American journals. He was 
aho author of "Materia Mcdica and 
I herapeutics”, of which ten editions 
were published, also “Treatment of 
Disease , fi\e editions; and several 
other hooks. 

He was a member of the Revision 
Cnjmmttteof tlu U. S. Pharmacopoeia 
H 1000*1910 


His memberships in scientific socie- 
ties included the Harvard Medical 
Society, Medical Association of Great- 
er New York, American Academy of 
Medicine, American Association of 
Military Surgeons, Society of Medical 
Jurisprudence, American Association 
on Medical Jurisprudence, American 
Association for Advancement of Sci- 
ence, American Therapeutic Society, 
Connecticut State Medical Associa- 
tion, American Medical Association, 
American Congress on Internal Medi- 
cine, and others. 

Dr. Wilcox, with a small group of 
Internists, conceived the idea of the 
organization of the American College 
of Physicians, for which they secured 
a charter on May 1 1, 1915, under the 
laws of the State of Delaware. He be- 
came the first President, continuing m 
office until 1922. In recent years, he 
had been more or less incapacitated in 
health, but maintained an active and 
personal interest m the activities and 
work of the College. 


DOCTOR ARTHUR CLIFFORD 
SELMON 

Dr Arthur Clifford Selmon (Fel- 
low), Battle Creek, Mich, died sud- 
denly, May 16, of chronic myocarditis; 
aged, S3 years 

Dr. Selmon was born near Colum- 
bus Junction, Iowa, in 1877. at " 
tended the Iowa State Normal School, 
then entered the Keokuk Medical Col- 
lege from which he later transferred 
to the American Mcdica! Missionary 
College, receiving the degree of Doctor 
of Medicine in 1902 In 1903, lie began 
missionary work in China, Honan 
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Piovince, where he lemamed foi ten 
yeais For eleven additional years he 
was engaged m missionary woik in 
Shanghai as Internist to the Shanghai 
Sanitaiium Dui mg this time, he, 
with the help of Chinese scholars, 
edited a book on “Health and 
Longevity”, written in Chinese This 
book is a conti lbution to the cause 
of disease pievention in that country 
where, lacking health departments, the 
individual was the only approach to 
the pioblem About fifty thousand 
copies of this book in Chinese ha\e 
been distributed It has been trans- 
lated into fifteen other languages and 
a tianslation into Arabic is contem- 
plated 

He pursued postgraduate study in 
Hematology at Tulane University of 
Louisiana School of Medicine, and m 
Blood Chemistry, Physical Diagnosis 
and Internal Medicine at the New 
Yoik Postgraduate Medical School In 
1925, he became Staff Physician of the 
Kellogg Company, Battle Cieek, which 
position he held until the recent cre- 
ation of the W K Kellogg Founda- 
tion Dui mg the five years that Di 
Selmon was m charge of the Kellogg 
Company Hospital, the aveiage foi 
lost time because of sickness or injury 
on the part of Kellogg employees was 
1 educed to such a degree as to estab- 
lish a recoid for industries of the 
United States Many departments 
were added to the hospital undei Dr 
Selmon’s direction, until it is now one 
of the model industrial hospitals of 
the world 

As Associate Medical Di lector of 
the W K Kellogg Foundation. Dr 
Selmon was enthusiastically and en- 
eigetically organizing the plans of 
carrying out the put poses of the 


Foundation, including the studying of 
the childhood causes which aie 
blighting influences m life later on , as 
perhaps in his own case, an early ty- 
phoid fever may have been a factor 
in his untimely death 

(Furnished by Stuart Pntchaid, 
M D , F A C P , Battle Ci eek, Mich ) 


DOCTOR HORACE HOWARD 
JENKS 

Di Hoi ace Ploward Jen kb (Fel- 
low), Philadelphia, died July 6, 1931. 
of bi onchopneumoma , aged fifty- 
thiee years 

Dr Jenks was born at Ashbourne, 
Montgomery County, Pa , June 7, 
1878 He attended Haveifoid Col- 
lege, fiom which he giaduated with 
the degiee of Bacheloi of Aits m 1900 
wheieupon he enteied the Umveisity 
of Pennsylvania School of Medicine 
fiom which he giaduated in 1904 with 
the degiee of M D Di Jenks was 
Associate m Pediatiics, Umveisily of 
Pennsylvania School of Medicine fiom 
1927 to 1929, and Assistant Profes- 
soi of Pediatiics in the Umveisit) of 
Pennsylvania Giaduate School of 
Medicine fiom 1926 to date of his 
death He was Assistant Visiting 
Physician. 1924 to 1930, and Visiting 
Physician, 1930 to the time of Ins 
death, to the Children’s Hospital, 
Visiting Physician to St Christojiher s 
Hospital for Children since 1927 and 
Medical Directoi of the Associated 
Medical Clinics since 1920 

Dr Jenks was a Fellow of the 
Philadelphia College of Pin Mciam 
and of the American Medical U rela- 
tion lie was elected a Fellow of the 
American College of Pin mci.uis on 
Xo\embei 11, 1930 Other mtmhei- 
slups included the Philadelphia Pcdiat- 
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lie Societ}. the Philadelphia County 
Medical Souet}. the Pennsyhama 
State Medical Association and the 
\mencan Pediatnc Societ} Di 
Jenks was honored b} election to office 
in scwcial of these 01 ganizations He 
had sened as Piesident of the Phil- 
adelphia Pediatnc Societ}. and at the 
time of his death was Chan man of the 
(.’citified Milk Commission of the 
Philadelphia Pediatnc Society To 
this lattei position, he hi ought lus 
wealth of expenenec and ability as an 
(*\uutiu and oigamzcr which he had 
demonsti ated so thoioughi} in his con- 
luction with the \ssociated Medical 
(limes oigamzcd and developed to a 
high dtgiee of efficiency In him 
( Jmct in digmt} and leserved in man- 
ner Or Jenks had a host of fi lends 
not onh among lus patients hut also 
uni »ng bn colleagues and associates 
'n lus sudden death the medical pio- 
K'-non has lost an earnest and con- 
m nations member, the communit}, a 
citi/c*ii of gieatest worth, and his 
i.unih, a husband and fathei whose 
fine will he chenshcd foie\ci 

t Imu mshed In \hin E Siegel, 
M 1 > I' AGP, Philadelphia Pa ) 


DOCTOR HARRY M HALL 

Dr Harry M Hall (Fellow). 
Wheeling, W Va , died, June 6, 1931 , 
aged, 53 years 

Dr Plall was boin 111 Wheeling 
and received his elementary training 111 
the Wheeling Public Schools He at- 
tended Western Reseive Univeisity of 
Medicine, from which he received the 
Degree of Doctor of Medicine in 
1898 For many yeais, be w r as a 
member of the Staff and Instructor of 
Nurses m Principles of Medicine of 
the Ohio Valley General Hospital At 
the time of his death, he was Dnector 
of the West Virginia Tubeiculosis and 
Health Association and Associate Edi- 
tor of the West Vnginia Medical 
Journal He w f as Councilor-at-lai ge 
of the West Vngmia State Medical 
Association, haiing been Piesident of 
that organization in 1929-1930 He 
became a Fellow of the Amcncan 
College of Phjsicians on November 
17, 1928 He w^as also a member of 
the Ohio Count} Medical Society, and 
a Fellow of the American Medical 
Association 



Observations on Rheumatic Pancarditis and 
Infective Endocarditis* 

By W S Thayer, M D , F A C P , Baltmioje, Aid 


W E now know that the endo- 
caiditis of rheumatism on 
which so much stress has 
been laid m the past is but one of the 
manifestations of a general process, 
the most important feature of which, 
though often not the most prominent, 
is the caidiac disease This cardiac 
disease is a general involvement of the 
heart m which valvular affections, 
acute, subacute and chronic, often, but 
by no means always, play a relative- 
ly important part Indeed in the more 
acute and not infrequently in the more 
chronic forms of the malady the 
changes m the muscle or m the pen- 
cardium are of graver import than the 
sometimes more obvious endocaiditis 
There are other manifestations of 
lheumatic fever beside those m the 
joints and m the heart, notably changes 
m vessels, skin and nervous system 
which are rather characteristic 

That the rheumatic process is in- 
fectious is reasonably clear That this 
infection is related to certain forms of 
streptococci is not improbable but 
cannot be said to ha\ e been pi oven 
The nesting of bacteria at the seats of 
the characteristic focal lesions has not 
been demonstrated, and the inviting 
hypotheses of Weintiaud, Benzancon, 
Swift, Cobuin and others who believe 
that the lesions and symptoms of the 
rheumatic disease may be dependent 

24/ 


upon an allergic piocess like that ob- 
served in syphilis or tuberculosis are 
not universally accepted 

Doubtless of infectious origin iheu- 
matic heart disease may yet be dis- 
tinguished from that which we call 
“bacterial” 01 “infective” endocardi- 
tis Here the endocarditis, focal lesions 
on valves, mural endocardium or the 
intima of a larger vessel, is the es- 
sential seat of the disease the spot at 
which is kept alive the infection to 
which, more or less directly, death is 
usually due 

The following obseivattons are 
based largely on a study of sixty -five 
cases of rheumatic endocaiditis with 
necropsy, fatal during a period of ac- 
tivity of the rheumatic piocess along 
with a senes of thiee hundred and six 
cases of infective endocaiditis ot 
which two hundred and six came to 
necropsyf 

"'’Presented at the Baltimore meeting of 
the American College of Pin mci 

March 23 19H 

fThc Gibson Lectures Hdmb Med Jr 
1931, 11 s, xvxv in, 237-265, 307-334 In dn- 
article numerous references to the literature 
maj be found which have not been included 
in this communication For further rcier- 
ciices the. reader is referred t<> the ad 
mtrable monograph of Leimerrc and Dt- 
champs Lc< endocarditis iiifcctiui'cs diag- 
nostic et traitenunt 1030 8 G Worn el 
Cm, 1930 
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It is possible to distinguish roughly 
two forms of rheumatic heart disease 
f i ) The acute malignant pancarditis 
occurring usually in youth with high 
fever, pronounced leucocytosis and 
general appearances which might eas- 
ily be associated with an acute bac- 
terial endocarditis In such cases 
death maj result within a few weeks, 
or. gradually , the process may become 
subacute and end in recovery with 
surprising improvement in the ap- 
parent cardiac impairment but with a 
resultant chronic \ahular disease 
Sometimes the fe\er pursues so regu- 
lar an intermittent course and lasts 
''O long that the picture may resemble 
a subacute or chronic vegetative endo- 
carditis (2) The more subacute and 
chronic forms of the disease Here, 
while the onset is usually characteris- 
tic of an acute rheumatic fever, yet 
sometimes the arthritis, the fever, the 
signs of cardiac imolvement may for 
long periods be so slight and indefinite 
that disease of the heart may be un- 


suspected This is especially true in 
early childhood 

There are certain rather distmetne 
features of rheumatic heart disease 

Rheumatic carditis is essentially a 
disease of youth and adolescence 
Nearly three-quarters of our fatal in- 
stances of rheumatic endocarditis with 
necropsy died in the first and second 
decades How striking this phe- 
nomenon is is emphasized m Chart 1 
In no other form of cardiac disease is 
the fatal issue so common m the early 
decades of life Indeed in a hospital 
where for years, there was no large 
children’s ward, nearly 28 per cent of 
patients showing acute rheumatic en- 
docarditis at necropsy, were under the 
age of 10, over 72 per cent undei 20 
One has but to glance at the chart to 
see how different are the figures m 
infective endocaiditis 

Rheumatic heart disease is essential- 
ly subacute leading to chronic valvu- 
lar disease Nearly two-tlurds of these 
patients dying with evidences of 
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acute lheumatic caidiac disease 
showed clinical 01 post-mortem evi- 
dence of pre-existing chronic valvular 
changes Not infrequently wheie the 
fatal attack was supposed to be pri- 
mal y, clinical and pathological evi- 
dence of previous changes were found 
indicating what should be moie gen- 
erally realized, namely that the early 
rheumatic cardiac changes may steal 
on the patients like a thief in the 
night Often, as Swift especially has 
pointed out, the fever is moderate 01 
ev en absent for considei able periods of 
time and aithntis is trivial 01 absent 
There were long remissions and fie- 
quent recurrences Chills are rare 
Embolic phenomena were never ob- 
served except in instances of marked 
myocardial insufficiency, usually in 
association with auncular fibi illation 
Peteclnae aie lare in lheumatic 
endocai ditis In not one of our sixty- 
five fatal cases were petechiae ob- 
served Anemia as a rule was lathei 
moderate although there was a fairl> 


well marked leucocytosis avei aging 
between 14,000 and 18,000 per cu mm , 
very much like that m subacute in- 
fective endocarditis, (Chart 2 ) Al- 
buminuria was common at the height 
of the disease but acute glomerulo- 
nephritis, so frequent 111 infective 
endocarditis, was not observed Acute 
suppurative processes common in some 
infective endocarditides, were not 
seen 

Sei ofilmnoiis pencai ditis is a com- 
mon and chai actenstic manifestation 
of lheumatic caidiac disease In in- 
fective endocarditis it is unusual 
Serofibunous pencai ditis is character- 
istic of rheumatic heart disease and 
tuberculosis A glance at Chart 3 m 
which the frequency of pericai ditis m 
rheumatic heait disease is compaied 
with that in the infective endocai di- 
tides is striking (Unshadowed areas 
in each column lepresent adherent 
pericardium ) Pencai ditis in infective 
endocarditis is not mfiequentlv sup- 
purative, nevei in lheumatic cauhtis 
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Streptococcal endocarditis is that 
form which is most likely to be mis- 
taken for rheumatic heart disease In 
1 86 instances of streptococcal endo- 
carditis unassociated wnth acute rheu- 
matic changes sei ofibnnous peri- 
carditis was obsened in little over 4 
per cent 

The acute myo- and endocatdial 
chanqes of > licumatisni ate anatomi- 
callv chat act civstic The perivascular 
Whoff bodies are generally easily to 
be distinguished from the relatively 


unimportant areas of round cell in- 
filtration in infective endocarditis The 
acute verrucose vegetations on the 
\alves and the roughening and fibrin- 
ous exudate m the outer part of the 
left auricle, so characteristic of rheu- 
matic heart disease, are associated 
with subjacent mtravalvular and sub- 
endocardial inflammatory changes 
which are distinctive 

Rheumatic endocarditis is clearly a 
reaction to focal subendocardial ne- 
crotic and inflammatory changes 
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The dishtbntian of the valvulcn 
Icvons w lhcumattc heait disease is 
chai actci t stic The ovei whelming f 1 e- 
quency of involvement of the mitral, 
and secondly, of the aoitic valves is 
apparent m Chart 4 which lllustiates 
the distribution of the valvulai lesions 
in rheumatic endocaiditis compared 
with that 111 the various infective en- 
docarditides The lelative frequency 
of tricuspid involvement is interesting 
but the tricuspid involvement, though 
common, is usually not extensive and 
is rarely seen apart fiom mitral dis- 
ease The similarity between the dis- 
tribution of valvulai lesions 111 rheu- 
matic and streptococcal disease is ap- 
parent 

These figures relate only to the dis- 
tubution of acute lesions at necropsy 
Among over sixty instances of rheu- 
matic heart disease dead with acute 


valvular changes, every one showed 
acute or chiomc disease of the nntial 
valves and 83 per cent of the aortic 
Affection of the pulmonic valves is 
very lare 

Cultines fiom the emulating blood 
ate usually stenlc, an important diag- 
nostic point in doubtful cases Oc- 
casionally, streptococci ma) be recov- 
ered These are usually non-hemo- 
lytic and not found m laige numbers 
01 constantly, sometimes onlv in an- 
aerobic tubes That theie may be e\ 
ceptions will be mentioned latei 

Rheumatic endocaiditis, then, is a 
single feature of a well defined disease 
picture recognizable usually clinically 
and anatomically 

The striking charactenstics of rheu- 
matic heart disease aie its prevalence 
m early youth, notably in the fiist two 
decades, the fiequent insidiousness of 
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Chart 4 Acute and subacute endocarditis Proportional .mohement of mdoubnl 
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its onset and course, its striking ten- 
dency to chromcity through recrudes- 
cences and recurrences , its evolution 
into the characteristic chronic valvular 
heart disease, its common association 
with fugitne non-suppurative poly- 
aithritis and chorea, the frequency of 
serofibrinous pericarditis ending m an 
adheient pericardium, the characteris- 
tics and distribution of the valvular, 
\ascular and widespread myocardial 
changes It is notable anatomically 
and pathologically for the cucumstance 
that the non-suppurative serositides, 
as well as the relatnely benign rheu- 
matic endoearditides appear at the out- 
set to be connected with subjacent 
periarticular, sub-endocardial or sub- 
peucardial changes The process does 
not originate on the surface 

The most impoitant differential 
clinical characteristic of rheumatic 
heart disease is that it leads to death 
through imocardial failure owung to 
damage to muscle, calves or pericar- 
d inn resulting from the immediate ef- 
fects of acute inflammatory changes 
01 more commonly to the prolonged in- 
fluence, often largely mechanical, of 
defot unties incident to the scarring of 
healing lesions Even m acute rheu- 
matic fe\er with symptoms of a 
ginu intoxication the fatal issue is 
tMialh picceded by imocardial in- 
sufficiency with dilatation and con- 
gest iu failure 

In tufeilnc cndacaiditn , on the 
othd hand, the earliest changes take 
p ! .ue on the surface of the endo- 
c.udmm appearing as small, s 0 fi \ege- 
tauunx puked with bacteria along 
tb<* lings of contact of the \al\cs At 
tht Kim ot tin -c \egetation< there is 
- ornsjs .md a spreading in flam mature 


process which, according to the ma- 
lignity of the infection and the re- 
sistance of the individual, leads to a 
more or less rapid destruction of the 
subjacent tissues Implantation of 
the infection may follow^ on spots 
where the thrombi come m contact 
with the neighboring heart wall From 
the agitated thrombi emboli are com- 
monly distributed by the blood cur- 
rent These embolic phenomena aie 
among the most characteristic symp- 
toms of infective endocarditis esjiecial- 
ly of the subacute and chronic foims 
Renal embolisms may be so extensn e 
as to result in pam and obvious 
hematuria or they may be recognized 
only by occasional showers of red 
blood corpuscles found microscopically 
in the urinary sediment Embolism 
of the spleen is apparent through the 
pam and tenderness caused by over- 
lying peritonitis Cutaneous and sub- 
cutaneous embolisms result in phe- 
nomena, all the way from tiny 
petechiae to larger ecclrymoses show- 
ing a wdnte centre and an hemorihagic 
border, or larger sw r ollen cyanotic 
areas which are very tender The 
little tendei, cyanotic spots in the pads 
of the fingers or toes (Osier), and the 
larger like areas in the soles of the 
feet and the hands (Janeway), are al- 
most diagnostic* Small longitudinal 
painful hemorrhages under the fin- 
gernails (Iiorder) are fiequent Cete- 
bial embolism with hemiplegia is veiy 
common, and embolism of largei ves- 
sels may' lesult in peripheral gangrene 
Mycotic aneurysms are frequent 

*Thtse, as ha\e been pointed out b> a 
number of obser\crs, nia> be dependent oil 
occlusion of capillaries or smaller vessels b> 
swelling and proliferation of endothelium 
rather than b\ embolism 
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The character and symptoms of in- 
fective endocarditis vary greatly ac- 
cording to its etiology Infections 
with St) eptococcus haemolyticus, Pneu- 
mococcus and Staphylococcus aureus 
are notably acute and rapidly fatal; 
the lesions, ulcerative and destructive 
Infections with Gonococcus or Sta- 
phylococcus albas which are rare, al- 
though the lesions are almost equally 
destructive, are somewhat less malig- 
nant as a rule and a little less acute 
in their course. Gonococcal endo- 
carditis ends sometimes m recovery 
Endocarditis due to more attenuated 
streptococci or more rarely to the 
Pfeiffer bacillus pursues often a sub- 
acute or notably chronic course last- 
ing sometimes upwards of a year 
The more acute forms of bacterial 
r -^ocarditis are not often confused 
yith rheumatic heart disease The 
Valvular lesions are commonly un- 
recognizable and excepting in those 
acute ulcerative affections where there 
is an extensive destruction of tissue, 
the phenomena are essentially those of 
a rapidly fatal acute septicemia hast- 
ened generally in pneumococcal in- 
fections, by meningitis It is the more 
subacute and chronic bacterial endo- 
carditides due, in our series of 121 
cases followed to a fatal termination, 
generally to an attenuated streptococ- 
cus (741%), gonococcus (108%), or 
Pfeiffer’s bacillus (75%), which may 
simulate rheumatic heart disease 
In addition to the embolic phenom- 
ena already referred to, these subacute 
and chronic infective endocarditides 
have certain characteristic features — 
the insidious onset, the long, moderate, 
remittent or intermittent fever, which, 
indeed, may, for considerable periods 


of time, be almost absent, the grad- 
ually progressive secondary anemia, 
the leucocytosis of about the same or 
a little less intensity than that ob- 
served in rheumatic heart disease, the 
splenic enlargement, the Hippocratic 
fingers, a curious brownish-grey cafe 
au lait complexion (Libman) , the 
gradual development of a glomerulo- 
nephritis, usually regarded as embolic, 
with the appearance of albumen and 
red blood corpuscles and casts m the 
unne, and eventually of edema and 
evidences of renal insufficiency Cul- 
tures from the blood m a great ma- 
jority of instances yield non-hemo- 
lytic, green-growing streptococci m 
gradually increasing numbers Sub- 
acute infective endocarditis is usually 
fatal after a period of from a month 
or two to a year or even wore 

The terminal stages aie genet ally 
those of a grave septicemia The ele- 
ment of myocardial insufficiency was 
striking in only a quarter of ninety- 
nine fatal cases followed to a termina- 
tion Auricular fibrillation, not un- 
common in rheumatic heart disease, is 
rare The distribqtion of the lesions 
is very similar to that in rheumatic 
heart disease, for the simple reason 
that subacute streptococcal and in- 
fluenzal endocarditis is found general- 
ly (70 per cent of our streptococcal, 
all of our eight influenzal infections) 
on valves or mural endocardium the 
seat of previous rheumatic heart dis- 
ease 

In two respects subacute and 
chronic vegetative endocarditis and 
subacute rheumatic heart disease are 
similar (1) The distribution of the 
lesions, commonest on mitral and 
aortic valves, (2) the common sub- 
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acute course But while in rheumatic 
fever the intoxication as a rule is not 
very great, the anemia not very pro- 
nounced, and embolic phenomena are 
absent, in mfective endocarditis, gen- 
eral constitutional symptoms, fatigue, 
anorexia and progressive anemia are 
striking and embolic phenomena are 
common Osier’s phenomena in fin- 
gers and toes are almost pathog- 
nomonic Nephritis, rare in rheumatic 
heart disease, generally appears in in- 
fective endocarditis Splenic enlarge- 
ment is rare in the former, the rule 
in the latter Cultures from the blood 
are usually sterile in rheumatic heart 
disease, generally positive in infective 
endocarditis 

The termination of subacute rheu- 
matic heart disease may be in death 
from myocardial insufficiency but is 
usually in recovery with the establish- 
ment or aggravation of an already ex- 
isting chronic valvular lesion Sub- 
acute infective endocarditis is general- 
ly fatal, the terminal symptoms being 
those of a grave septicemia and 
nephritis Signs of myocardial failure 
are usually unimportant 

There are certain exceptions, how- 
ever, to those rules, (i) Nozv and 
then iion-hcmolyttc streptococci are 
cultivated from the circulation m rheu- 
matic fever Usually positive cultures 
are only occasional and bacteria are 
obtained in small numbers I have 
seen two instances, however, of rheu- 
matic fever of three or four months’ 
duration m each of which, among a 
number of negative results there were 
three positive cultures of streptococ- 
cus viridans In each of these in- 
stance*. the vouth of the patient 14 
m one (Tredunv’s case*), 19 in the 


other (Ruffire’s case), the absence of 
embolic phenomena, the lack of a 
grave general intoxication, the ab- 
sence of splenic enlargement, even in 
the presence of repeated positive cul- 
tures, led to a correct diagnosis; 111 
each instance the patient recovered In 
neither of these cases were the 
arthritic symptoms important (2) 
Recovery from mfective endocarditis 
is probably not altogether so rare as 
is generally thought On this Libman 
especially has insisted Few patho- 
logical anatomists and few clinicians 
who pass the hours that they should m 
the pathological laboratory are unfa- 
miliar with the irregularly scarred and 
deformed valves which could scarcely 
be due to anything else than past 
vegetative endocarditis It is difficult, 
indeed sometimes impossible, to dis- 
tinguish convalescence from vegetative 
endocarditis where the bacteria have 
disappeared from the blood, from a 
rheumatic heart disease This or the 
absence of positive blood cultures, 
would certainly have been impossible 
in Perry'sf remarkable instance of 
gonococcal endocarditis with recovery 
which I had the good fortune to see on 
several occasions 

(3) It must be remembered that m 
rheumatic heart disease with auricular 
fibrillation extensive peripheral em- 
bolisms may follow the dislodging of 
bits of thrombi in the auricular ap- 
pendage Multiple cutaneous, renal 

*T Palmer Treclway Endocarditis and 
pericarditis with blood stream infection of 
Streptococcus viridans, Penn Med Jr, 1 93°> 
xxxm, 389 

t Perry, M W Gonorrhoeal endo- 
carditis with recovery, Am Jr Med Sc, 
1930, clix, 599-605 
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and splenic embolisms under such cir- 
cumstances may, as I have seen, on 
several occasions, give rise to a rather 
confusing picture Diagnosis may in- 
deed be impossible 

(4) Such embolisms may occur m 
chronic rheumatic heart disease with- 
out fibrillation from the formation of 
mural thrombi m the left auricle Of 
this I have seen one striking example 
The distinction between infective 
and rheumatic endocarditis though 
usually easy, may he difficult One 
should not forget that it may be a deli- 
cate question which, like all other clin- 
ical problems can rarely be settled by 
the laboratory alone It is well to re- 


member that m subacute rheumatic 
heart disease mural thrombi may form 
without auricular fibrillation, giving 
rise to peripheral emboli very sug- 
gestive of vegetative endocarditis , 
that non-hemolytic streptococci may 
occasionally be obtained from the 
blood during acute rheumatic carditis, 
and, now and then, on several oc- 
casions, that a diagnosis on the one 
hand of rheumatic carditis or on the 
other hand of infective endocarditis 
cannot be made without a careful con- 
sideration of all the evidence, that a 
fatal prognosis in the absence of im- 
mediately threatening symptoms need 
never be made m either affection 
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A Theoty of the Causation of Cardiac Pain 


By Alexander Lambert, MD., 
Cornell University, 

A N unsolved problem m medicine 
stands as a challenge to pvery 
physician, and cardiac pain has 
long stood in this position. It is there- 
fore with peculiar pleasure, and with 
keen appreciation of the compliment, 
that I accepted your Chairman’s invi- 
tation to offer you some heretical opin- 
ions concerning its causation 

The most recent reviews of Angina 
Pectoris by Obendoeffer, Kirch and 
Edens express the almost universal 
medical belief that cardiac pam is 
caused by a spasm of the coronary 
arteries But this spasm is an un- 
proven theoretical assumption brought 
forward years ago by Nothnagel 
Huchard collected over sixty explana- 
tions of cardiac pain, and in some of 
these it is even claimed that the pam 
is due to spasm or anemia of cardiac 
muscles, forgetting that only stimula- 
tion of nerves can produce pain 

The nervous system for the heart 
and its reflexes belongs to a very 
ancient mechanism The heart, un- 
like the kidneys, does not develop 
segmentally, but originating in the 
distal portion of the head descends 
longitudinally Its nervous system is 
demetl from the autonomic nervous 

* Presented at the Baltimore meeting oi 
the American College o£ Phjsicmns, March 
23 . 1931 


Professor of Clinical Medicine, 

New York City 

system, and is obtained from both the 
sympathetic and cranial portions 
The efferent nerves to the heart are 
derived from the vagal as well as the 
sympathetic system, but the affeient 
sensory nerves belong only to the 
sympathetic portion The cardiac 
vagal system does not carry fibers for 
pain, its afferent nerves carrying de- 
pressor and other vasomotor fibers 
The afferent sensory fibers, passing 
chiefly through the stellate ganglia, 
join by the rami commumcantes the 
posterior spinal nerve roots, and 
traversing their ganglions to the spinal 
cord pass upward by the spino- 
thalamic tract through the midbrain to 
the centers for the autonomic nervous 
system m the hypothalamus m the 
caudate end of the diencephalon 
To appreciate clearly the ancient re- 
flex mechanism controlling the heart, 
and through the break down of which 
pain is produced, it is necessary to re- 
view briefly some of the physiology of 
the autonomic nervous system, and 
that is best done by quoting Cannons 
interpretation of it In general the 
cerebrospinal nervous system fur- 
nishes the discriminative conscious- 
ness localizing internal sensation or 
external danger, and presiding over 
the action of the skeletal muscular sys- 
tem, makes and carries out the choice 
of fight or flight Through the action 
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of the autonomic nervous system, on 
the other hand, are furnished to the 
cerebrospinal nervous system, and 
skeletal muscles the supplies of sugar, 
oxygen and adrenal energy sufficient 
to maintain successfully the choice to 
fight or flee 

The sympathetic portion of this 
system differs from the cranial and 
sacral portions, in that the outlying 
ganglia are so placed m the sympa- 
thetic portion that the nerves going 
through them give fibers to each suc- 
cessive ganglion before the nerve is 
finally distributed to the viscera The 
cranial and sacral systems however, 
have their outlying ganglia in the 
viscera themselves This, as Cannon 
points out, produces a generalized ef- 
fect over all the viscera in any sym- 
pathetic discharge, while in cranial 
and sacral discharges of energy the 
stimulation can easily go to a single 
viscus to perform a special function 
without involving any other viscus 
As for example, a rise of blood pres- 
sure from the general sympathetic 
stimulation involving the whole 
splanchnic system, produces a general 
bodily effect while the stimulation of 
the cranial portion to increase the tone 
of the intestines does not simulta- 
neously slow the heart 

Moreover, in those viscera to which 
two portions of the autonomic system 
are distributed, the action between the 
sympathetic and the cranial, or sacral 
portions are m opposition to each 
other For example, in the heart the 
sympathetic fibers are the accelerators 
and the dilators of the blood vessels, 
while the cranial or vagal fibers are the 
inhibitors of the heart action, and the 
constrictors of the blood vessels, and 


this interchange of opposing action 
produces the even functioning of the 
heart and its instantaneous reply to 
varying demands for increased output 

In general it may be said of the 
three divisions of the autonomic 
nervous system that the cranial takes 
part with the sympathetic in the func- 
tions of respiration, circulation, di- 
gestion and absorption , the sacral por- 
tion with the sympathetic controls the 
elimination of the waste of the body, 
through emptying of bladder and rec- 
tum and those functions included in 
racial continuation 

The sympathetic portion secures by 
its general reactions the delicate bal- 
ance of the body between its internal 
and external relations, that is, to use 
Cannon’s phrase, in preserving the 
homeostasis of the body Through 
its special hormone, adrenin from 
the adrenal glands, the sympathetic 
system increases and prolongs its own 
action 

Through this sympathetico-adrenal 
action the heat loss and heat pro- 
duction of the body is regulated, and 
the evenness of the bodily tempera- 
ture is preserved Through this 
mechanism the acid-base equilibrium 
is maintained, and the blood sugar 
for muscular exertion is prevented 
from falling to a dangerous degree 
The circulatory adjustments, con- 
striction of the splanchnic vessels 
with rise of blood pressure, accelera- 
tion of the heart, discharge of extra 
corpuscles from the spleen, with in- 
creased distribution of extra ox\gen, 
and facilitation of the respiratory 
processes are all made by means of 
the sympathetico-adrenal sj stem Be- 
sides these physical and chemical ad- 
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justments, there are some nervous 
reflexes involving the sympathetico- 
adrenal system, which react intense- 
ly on the heart and general circula- 
tion Bard has demonstrated that 
the center of the autonomic nervous 
system is located in the ventral por- 
tion of the caudate end of the hypo- 
thalamus 

Animals with their cerebral cortex 
removed, but with the hypothalamic 
center intact, still react with purpose- 
ful actions, and show prolonged pe- 
riods of sham rage to slight irrita- 
tions It is evidence of emotional re- 
action with all inhibitions from the 
cortical centers removed, and the 
physical symptoms as in cats, of the 
bristling of their hair over the entire 
body and tail, their growling, snarling, 
spitting, anger, and clawing and en- 
deavoring to scratch and run away, 
often with defecation and micturition, 
show the intensity of the general dis- 
charge from the sympathetic system 
It is the evident counterpart of the 
blind rage of the human young m their 
fighting, biting, shrieking anger from a 
loss of cortical control These are ex- 
cellent examples of the discharge from 
the central nervous center, through 
the sympathetic sjstcm to its periph- 
eral effectors, the skeletal muscles and 
viscera 

Cannon has conclusively demon- 
strated that any high degree of ex- 
citation in the central nervous system, 
whether felt as anger, terror, pain, 
nnxiet}, joy, grief or deep disgust, 
ma> rouse the sympathetic system to 
arhvity, and affect m a stereotyped 
fashion the functions of organs which 
tint intern innervates 


Many of the reflexes of angina 
pectoris and cardiac pain occur through 
this neural mechanism, the attacks of 
angina pectoris being particularly 
susceptible to emotional origin 

Beginning with the cardiac reflexes 
in the early stage of muscular exercise, 
it is the sudden exertion, as walking 
against the wind, or up a slight grade, 
which is often the earliest occurrence 
to inform a patient that his heart can 
give him pain Probably the first re- 
flex action from "exertion is the in- 
creased depth and rapidity of respira- 
tion, and this is followed by a con- 
scious reflex from the higher nervous 
centers, which quickens and deepens 
the respiratory flow. This starts the 
necessary supply of increased oxygen, 
and with the bellows effect of the 
chest, increases the venous flow into 
the heart as the skeletal muscles add 
their increase of blood, going to the 
heart through the large veins There 
is a rise of capillary and venous pres- 
sure, and the Bambridge reflex occurs 
in the right auricle ; i e , as the increased 
venous blood distends the auricle, the 
vagus nerves around the great veins 
are inhibited and the accelerators are 
stimulated so that the rate of the heart 
increases in proportion to the venous 
return, and the blood is hurried on 
through heart The increase of CO s 
and the lack of 0 2 also accelerate the 
heart 

The anoxemia greatly increases the 
coronary flow. With the general mus- 
cular exertion there is an inhibition of 
the splanchnic area, and a general rise 
of arterial blood pressure in the body 
As blood pours into the ventricles, 
there is a stretching of the myocardial 
muscles, with an increased output per 
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beat of the heart Both the rise of 
aortic pressure, and the increased 
cardiac output greatly increase the 
coronary flow through the action of 
Anrep and Segal’s coronary reflex, 
which is a reflex diminution of tone of 
the vagal vasoconstrictor fibers pro- 
ducing an increased coronary flow 
The rise of C0 2 tension and the H-ion 
concentration of the blood also add to 
the increase of the coronary circula- 
tion In normal vigorous xardiac con- 
traction the coronary vessels are filled 
and emptied with each contraction of 
the heart, and during each beat of the 
heart the coronary flow varies prac- 
tically between empty vessels and well- 
filled flowing circulation The inflow 
into the coronary vessels occurs only 
during the diastolic period, being prac- 
tically stopped m vigorous healthy 
hearts during the systolic compression 
of the vessels by the myocardium 
These physiologic details are probably 
tedious to you, but their definite pic- 
ture is necessary to appreciate the 
cause of cardiac pam, because it is 
through the breakdown of the normal 
physiologic processes that cardiac 
pain is produced „ 

It is important to remember that the 
blood supply of the first portion of the 
aorta is only from both coronaries 
which form the vasa vasorum of this 
portion of the aorta, so that the blood 
supply of the ascending portion of the 
aorta and of the heart is from the 
same vessels 

Spiegel and Wasserman have 
shown definitely that the pain frorq 
the aorta follows the same pathways 
as pam from the heart 

Singer has demonstrated that eradi- 
cation of both stellate ganglia makes 


insensitive all cardiac and aortic tis- 
sues as far as the left subclavian 
artery 

Dogiel demonstrated that the sensory 
nerve endings of the coronanes and 
of the aorta and of the blood vessels 
m general, lie m their adventitial coat 

Odermatt in studying the sensitive- 
ness of blood vessels has clearly shown 
that some arteries are sensitive to 
ligation, and small arteries more so 
than large ones 

Bazett and McGlone have shown 
that puncture of the radial is more 
painful than that of the brachial, and 
that the pain is a dull aching general- 
ized pam, difficult to locate, and diffi- 
cult to bear, causing a sudden sensa- 
tion of warmth with profuse sweating, 
sometimes accompanied by nausea, 
and in some individuals by a desire to 
defecate, and often followed by cold- 
ness, faintness and actual loss of con- 
sciousness 

Odermatt found also that arteries 
that are sensitive to ligation are also 
sensitive when their adventitia is 
stretched or distended, that is, the 
stretching or distension of these same 
arteries produces pam, and it is by dis- 
tension and not by contraction that 
pam arises 

Spiegel and Wasserman have 
shown also that stretching of the 
aorta produces intense pam 

Singer .has demonstrated that an 
acute ischemia of the cardiac muscle 
is without any painful reaction m the 
experimental animal, and that the 
endocardium and cardiac muscle are 
completely refractory towards chemi- 
cal, mechanical and Faradic irritation 
The pericardium and epicardium are 
definitely sensitive to mechanical and 
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chemical irritation, but Faradic irri- 
tation provokes little or no reaction 
The sensibility of the coronary ves- 
sels is dependent on the intactness of 
the adventitia, which possesses a 
strong mechanical and chemical sensi- 
bility The aorta is always but feebly 
sensitive to Faradic irritation; it is 
only mildly sensitive to chemical in- 
flammatory irritations, but to mechan- 
ical pinching and pulling and stretch- 
ing, the aorta is strongly sensitive 
Here also the sensibility depends on 
the anatomical intactness of the aortic 
adventitia, but sensitiveness to pain on 
the part of the media and mtima of the 
aorta could not be demonstrated. 

Clinically we are aware that sud- 
den rises of blood pressure may be ac- 
companied or followed by an attack of 
cardiac pain Cardiac pain is, how- 
ever, not dependent alone on blood 
pressure, for pain occurs with low 
blood pressures, or with high blood 
pressures, and Bayliss has definitely 
stated that the stimulation of any af- 
ferent nerve, except the depressor 
nerve of the heart, will cause this 
rise of blood pressure The depressor 
ncne rises from the heart and aorta, 
and passes up to the vagus There 
is a good deal of discussion as to 
whether or not this is present m hu- 
man beings, but the work of Vitti 
shows definitely that in the majority 
of mankind this ncne is present, and 
1 Kisses upward separately or m the 
mam stem of the vagus to the super- 
ior Iarvngeal nerve Its function is 
io regulate the blood pressure by 
bringing about a general fall of pres- 
sure, and to reduce the blood pres- 
•tirc when it nse^ to too great a 

height. 


Clinically cardiac pain arises after 
the period of healthy athletic youth 
has passed, and the degenerations of 
senescence have begun, when the heart 
and its vascular system have become 
permanently damaged, when the heart 
has lost its power of instant vigorous 
response, and its ability to regain its 
normal functional vigor It is in this 
period of senescence in the fifties and 
sixties that angina usually occurs If 
it occurs earlier, it is through prema- 
ture disease of its tissues, and the in- 
ability of its normal reflexes to bring 
about the normal action and equilib- 
rium between its muscular function, 
and its own vascular supply 

As the myocardium degenerates 
there is an increasing dyspnea on 
exertion, and there finally comes a 
time when the degenerated myocar- 
dium can not contract with adequate 
vigor to drive on the increasing blood 
coming into the heart from exertion 
The myocardial muscles stretch to in- 
crease the output per beat, but can 
not contract with sufficient vigor to ac- 
complish it For a while an increased 
heart rate per minute may act as a 
substitute for increased output per 
beat, but there comes a time when the 
lack of output per beat ceases to stim- 
ulate the reflex to cause increased 
coronary flow, and the heart is in the 
condition of dependence for its coro- 
nary flow on increase of blood pres- 
sure The degenerated muscle cannot 
contract vigorously enough to empty 
out the heart, nor clean out its own 
coronaries With the incompetent 
cardiac muscle there occurs an increas- 
ing vascular congestion, and finally di- 
latation of the coronary arteries by 
v htch stretching of the adventitia is 
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produced from over distension of the 
diseased arteries, and pain is the re- 
sult This pain arises from stimula- 
tion of the afferent nerve endings in 
the adventitia of the coronary arteries, 
and the pam persists until the coronary 
circulation can recover itself through 
increased muscular action of the myo- 
cardium, or diminished inflow of blood 
into the heart brings relief. 

When the pain arises from the 
first portion of the aorta, the mecha- 
nism of its causation is different 
With an aortitis and diseased aortic 
wall, or with inflammatory processes 
around the vasa vasorum of the ad- 
ventitia which press on the sensory 
nerve endings, any sudden increase of 
blood pressure in the aorta which 
some emotion may cause, which any 
sudden demand for increased cardiac 
action will produce, will cause an in- 
creased stretching of the aortic ad- 
ventitia sufficient to produce pam, but 
not sufficient to cause reflex action of 
the depressor nerve to occur, and by 
lowering of blood pressure bring about 
a cessation of the stretthmg of the ad- 
ventitia The giving of the nitrites in- 
stantly produces a general fall of 
pressure, a general relaxation of the 
vascular musculans, and the painful 
stretching ceases The action of the 
nitrites is substituted for that of the 
depressor nerve. 

Clinically m attacks of angina pec- 
toris the pam is accompanied with 
symptoms from widespread reflexes 
There is at times lacrimation, saliva- 
tion, pupillary dilatation, general in- 
tense sweating, nausea, and vomiting, 
or intense belching of gas There is 
not infrequently a desire to micturate, 
and Olser and others report testicular 


pam The observations of Bazett and 
McGlome already quoted, demonstrate 
that the aching pain from arterial 
puncture is often followed by similar 
reflexes, such as a sudden sensation 
of warmth followed by sweating, and 
then coldness, faintness and even loss 
of consciousness In some individuals 
there may be nausea at times, and a 
desire to defecate 

The analogy of the clinical picture 
of certain attacks of coronary thrombo- 
sis and the sequence of reflexes from 
arterial puncture is apparent It would 
also seem to indicate that the pam of 
angina, as well as of coronary 
thrombosis, is of vascular origin orig- 
inating in the afferent nerves of blood 
vessels, passing to the general au- 
tonomic center m the hypothalamus 
The intensity of the pam causes an 
intense general sympathetic discharge' 
producing a reflex action in both the 
cranial and sacral portions of the 
autonomic system The pam simulta- 
neously manifests itself through the 
afferent connections of the sympathetic 
system with the cerebrospinal nerves, 
being felt and localized in cortical 
consciousness as present in the fa- 
miliar positions on the trunk and down 
the left arm These widespread re- 
flexes produced by the diffused dis- 
charge of the sympathetic system in- 
dicate how ancient is the mechanism 
of the cardiac pam, and to explain it 
satisfactorily we must consider the 
nervous mechanism of the heart be- 
fore the neopallium was present 

The theory here offered is further 
supported by the results from the 
operations of sympathectomy per- 
formed to eradicate the pam m angina, 
or the occurrence of the whole anginal 
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symptom complex. Hesse reviewing 
135 cases of various methods of 
sympathectomy, concludes that ex- 
tirpation of the superior cervical 
ganglion was successful in 62.57 P er 
cent but cutting across the superior 
cervical ganglion just above the origin 
of the great cardiac nerve, and remov- 
ing the cervical sympathetic cord to just 
above the inferior cervical ganglion, 
gave 80 per cent of successes. Remov- 
ing the cervical chain of ganglia with 
the stellate ganglion was successful m 
only 56 per cent Cutting off the path- 
way for the vasomotor reflexes in the 
superior cervical ganglion is therefore 
more successful than obliterating the 
afferent and accelerator fibers through 
the stellate ganglion. The most suc- 
cessful operation obliterates the vaso- 
motor pathway, plus some of the 
afferent fibers, passing through the 
middle sympathetic nerve and ganglion, 
and prevents the reflex action of the 
general sympathetic discharge from 
culminating in an attack of angina 
How does this theory of vascular 
distension instead of vascular con- 
tracting spasm explain better the 
puzzling clinical manifestation of 
cardiac pain ? Cardiac pam is brought 
about by increased muscular exertion 
as we have just shown It is also pro- 
duced by going into a cold room or 
getting in between cold sheets Cold 
produces contracting of the skin 
^C 5 sels, a 'Hidden increase of blood 
pressure, a stimulation of the s>mpa- 
tlieiKo-adrenal action with adrenin se- 
cretion and acceleration of the heart 
action with quickening of the me- 
t'djolisni to increase heat production 
Cold therefore produces increased 
<-* r dnc dttmnds for which tlie^nr'o- 


cardial muscles may be inadequate, 
and pain occurs as above. 

In pernicious anemia, or m other se- 
vere anemic conditions, cardiac pain 
sometimes occurs. In anemia the 
coronary circulation is at times in- 
creased five fold above normal, but 
the myocardial muscles suffer in their 
nutrition. The diseased coronaries are 
already distended with blood, and with 
an inadequate myocardial contraction 
pain is all the more quickly produced 
But following blood transfusion the 
pain ceases, because the coronary flow 
returns to normal proportions and with 
a better nourished myocardium, im- 
proved in the vigor of its contraction, 
the coronary distension ceases, and 
cardiac pain disappears. 

Following acute infectious diseases 
such as influenza there is an acute 
myocardial degeneration in a subject 
with diseased coronaries, and there is 
an acute myocardial breakdown pro- 
ducing the coronary distensions and 
pain 

The cardiac pam following nicotine 
intoxication apparently arises from 
paralysis of the synapses between the 
preganglionic sympathetic fibers and 
the postganglionic fibers in the sym- 
pathetic ganglia 

Woolhard has brought forward evi- 
dence showing that the sympathetic 
nerve fibers alone supply the ventric- 
ular muscles The sympathetic ac- 
celerators influence the conductility of 
the cardiac impulse and the contractil- 
ity of the muscles When the nicotine 
poisoning is sufficiently intense there 
is paralysis of the accelerators which 
produces the same inadequate myo- 
cardial contraction as degeneration of 
the muscle. When the nicotine is 
removed the pam ceases The use 
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of tobacco in some patients increases 
the frequency and intensity of the 
anginal attacks, as the accelerator pa- 
ralysis is added to 'the already existing 
myocardial degeneration 

Anger, fear, joy or pain, or any in- 
tense emotion, causes, as we have seen, 
an intense general sympathetic dis- 
charge from the hypothalamic auto- 
nomic center, and causes, as Cannon 
has shown, a secretion of adrenin and 
increased blood pressure and accelera- 
tion of the heart’s action, which may 
make increased demands on an inade- 
quately contracting myocardium, with 
the cycle of events as already described 
bringing on the undue stretching of 
the aorta, or the distension of the 
coronaries and cardiac pain 
In coronary thrombosis or infarction 
the pain can be produced either by 
causing inadequate myocardial con- 
traction, or by causing coronary dis- 
tension m the obstructed blood vessel 
proximal to the obstruction If there 
is sufficient collateral circulation m the 
coronaries to prevent the vascular dis- 
tension, pam would not occur 

The theory of cardiac pam here pre- 
sented seems also to explain the in- 
congruous pathologic anatomy found 
in post mortem examinations of those 
patients dying in an attack of angina 
pectoris, or those who gave a history 
of having suffered cardiac pam Aorti- 
tis, especially luetic aortitis, has been 
found with a history of previous pam, 
and frequently found with a history of 
no pam Coronary arteriosclerosis 
with distended vessels, or with thick- 
ened and occluded arteries, and with 
or without calcification, has been found 
with histones of pam and anginal at- 
tacks, and also with definite histories 
of no pam Coronary thrombosis and 


infarct occur also with and without 
pam. Aortitis with or without coro- 
nary disease and coronary disease with 
normal aorta has caused many dis- 
cussions of the causation of cardiac 
pam 

Luetic aortitis, beginning as it does 
m the vasa vasorum, more frequently 
seems to cause pam than aortitis from 
other causes Kutchera Aichbergen 
emphasizes the fact that a history of 
pam is more frequently present with 
thm walled dilated coronary arteries 
than with the thickened or calcified 
vessels The observation of the writer 
during the past two years seems to 
corroborate this opinion Whatever the 
cause of arteriosclerosis, the first 
tissue to degenerate is the internal 
elastic layer which causes a strain on 
the musculans, and a distension of the 
vessel As Thoma showed, the thick- 
ened mtima is a defense reaction to 
prevent the vascular distension, and to 
protect the musculans Cardiac pam 
occurs chiefly in the early years of 
senescence when the arterial degenera- 
tion has actively begun m both blood 
vessels and myocardium, and does not 
wait till the calcified processes of 
senility have occurred 

It seems, therefore, judging from 
the evidence of experimental work, 
that cardiac pam arises in the ancient 
mechanism of the autonomic system 
originating in the sensory nerve end- 
ings of the cardiac vascular system, 
and in the wall of the adjacent aorta 
This pam occurs when there is an ab- 
normal distension of the adventitial 
coats of the aorta and coronaries, 
through the breakdown of reflex 
mechanisms to which the degenerated 
tissues of the aorta and myocardium 
are unable to respond effectively 



The Insulin Coefficient, an Improved Method for 
the Clinical Control of Diabetes Mellitus* 
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T HE diagnosis and treatment of 
diabetes are as yet on an unsatis- 
factory basis. In advanced cases 
the diagnosis is easy but m the bor- 
der-line and doubtful groups a clini- 
cal problem is presented which is very 
difficult of solution. The finding of 
sugar in the urine to a large group of 
physicians is pnma facie evidence of 
diabetes, although it has been clearly 
established that sugar and other re- 
ducing substances may be found in the 
urine in a number of conditions other 
than diabetes 

With the advent of blood chemical 
methods a few years ago, blood sugar 
assumed high importance m the diag- 
nosis of the disease To many physi- 
cians a high blood sugar is pathogno- 
monic of diabetes. Adaptations of 
blood and urine sugar tests such as the 
glucose tolerance tests have been de- 
veloped These examinations as usu- 
ally carried out are fraught with possi- 
bilities for serious error, harm and in- 
justice to the patient Every year 
thousands of persons are condemned 
to a life of dietary restriction and m- 
Milin therapy because in a casual ex- 
amination of the urine a reducing sub- 
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stance or a sugar has been found 
which has no disease significance 
Numbers of applicants are unfairly 
denied life insurance for the same rea- 
son It is true that uncontrolled dia- 
betics usually have a glucosuna and 
high blood sugars, that they also ex- 
hibit an abnormal reaction to the glu- 
cose tolerance test, but it is also true 
that a large number of people who 
have not diabetes will, on occasions, 
show these same phenomena to a de- 
gree which is both disconcerting and 
confusing It may be said, therefore, 
that the prevailing criteria for the 
diagnosis of diabetes are not very sat- 
isfactory. 

For similar reasons the guides to 
treatment which are employed are open 
to question 

Prevailing Criteria of Treatment in 
Various Diabetic Clinics 

1 Fasting blood sugars 

2 Blood sugars without reference 
to time of food or insulin 
therapy 

3 Reducing substances in the 
urine 

4- Grams of glucose per unit of 
insulin administered 

5 Normal fasting blood sugar 
and sugar free urines. 
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Chart 2 


Chart i Graph showing approximate curve of insulin activity. The true curve 
is probably not a linear one, particularly with large amounts of insulin Within the 
range of usual clinical application the curve is sufficiently accurate 

Chart 2 Each diabetic patient has a limited capacity to metabolize glucose Glu- 
cose eaten m excess of that amount is eliminated in the urine There is a fairly definite 
relation between intake and outgo Unutilized glucose may be stored for several days 
before it is eliminated, therefore clinical observations based on single tests may be in- 
accurate In this case it is assumed that the patient cannot utilize more than 120 grams 
All above that amount is eliminated as urine sugar 



’ Chart 3 Chart 4 

Chart 3 The insulin coefficient m each diabetic is fixed and constant It cannot 
be increased by therapy The ability to utilize glucose can be increased by the supple- 
mentary administration of insulin In this suppositious case the patient is able to utilize 
only about 120 grams of glucose but when insulin is administered his (utilization maj be 

increased to 400 grams ... , , . , , . , 

Chart 4 Blood sugar curve of a diabetic who received two doses of 20 units of 
insulin daily Preceding the morning dose he would have sugar in the urine, two hours 
after it he would have reactions This phenomenon was repeated m the esemng In- 
sulin dosage which drives the blood sugar down into the reaction zone is wasted 
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The blood sugar is a marked vari- 
able While it is usually high in se- 
vere diabetes, in many cases it is often 
low; conversely m mild diabetes it is 
sometimes high. More important is 
the fact, which is rarely recognized, 
that blood sugar is merely a measure 
of insulin concentration or activity in 
the blood at the time when the speci- 
men is removed. It is a fluctuating 
factor and not a constant one as is 
commonly assumed Because the blood 
sugar is high at one hour does not 
necessarily mean that it will be high 
all day One cannot determine the 
amount of food a patient can utilize 
in a day by estimating the blood sugar. 
That information must be gotten in 
another way, yet it is a common prac- 
tice for physicians to base their dietary 
and insulin prescriptions on such data 
In short, the blood sugar reveals the 
intensity of insulin in the blood at a 
certain time and gives information as 
to the balance between the previous 
meal and insulin activity For this 
purpose it is \aluable. 

Qualitative tests of the urme for 
Higar with copper solutions is an- 
other procedure of questionable value 
Some of the reagents in common use 
arc so sensitive that they react to other 
reducing agents than sugar Even 
when sugar is present the test is too 
crude to be of great service I have 
seen many patients who ha\c been in- 
structed to follow a program of diet 
reduction ami to increase insulin dos- 
age until the urine became free of re- 
duel lg Hib‘.t.»nce*> to these tests Many 
of tlu.se cases have not had diabetes. 

of glucose per unit of insulin 
admitMvtertd” i- a step m the right 
utiv*v,u lmt it rqreHUts a combina- 


tion of factors and does not take into 

c 

consideration the insulin produced by 
the patient. Furthermore it creates 
the impression that the trouble with 
the diabetic is that he is not able to 
properly use msulm and that insulin 
has a variable strength in different in- 
dividuals, whereas it is well known 
that diabetes is due to a failure of the 
pancreas to make insulin in proper 
amounts and that insulin has a fairly 
constant strength and so may be 
standardized 

“Normal fasting blood sugar and 
sugar free urine” as a guide to 
therapy are also open to criticism for 
reasons which have already been 
stated and also because, as usually em- 
ployed, they may be very misleading 
and are not sufficiently definite The 
wide use' of this procedure as a guide 
to treatment undoubtedly has much to 
do with the great variety of dietary 
procedures in vogue. 

Prevailing Methods of Treatment 

1. Underfeeding Low fat. In- 
sulin only to advanced cases. 

2. High fat Insulin only to ad- 
vanced cases 

3 Balanced slightly restricted diet 
Diabetic foods Restricted in- 
sulin dosage. 

4. Diet high in carbohydrates and 
calorics Heavy msulm dosage. 

That patients do fairly well on all these 
widely varying and opposing pro- 
cedures indicates a great degree of 
adaptability in the diabetic. 

This conflict of opinion and method, 
both in the diagnosis and treatment of 
diabetes, suggests to the critical stu- 
dent that more definite methods of 
diagnosis are desirable and that while 
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many plans of treatment are useful 
there is probably one which may be 
regarded as the optimum A solution 
of the problem may be approached by 
first defining it The following state- 
ments about the disease are quite gen- 
erally accepted as facts 
Diabetes is due to a failure of the 
insulin function of the pancreas 
There is a direct relation between 
the amount of insulin produced and 
the severity of the diabetes 

The amount of insulin that an es- 
tablished case of diabetes can pro- 
duce is quite definitely fixed 


If these statements be true, why is 
not the correct diagnostic procedure to 
measure the insulin producing func- 
tion of the pancreas ? And if this be 
done, why is not the amount of insulin 
the patient is able to make an index of 
the severity of the diabetic process and 
a useful guide to treatment ? I believe 
it can be done and that it is a thor- 
oughly practical method of study It 
has been employed in our clinic for 
three years with very satisfactory re- 
sults For its successful application it 
is first necessary to set forth certain 
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Chart 5 


Chart 6 


Chart 5 Blood sugar curve of a patient shown m Chart 4 When the insulin 
dose was reduced, divided into smaller doses and properly spaces, both the glycosuria 
and the reactions stopped There was a sharp rise of 15 units in the insulin coefficient 

Diabetic patients frequently are greatly helped by rearrangement of the diet and in- 

sulin therapy, as in this case 

Chart 6 Showing insulin coefficient graph of improper treatment of a child inis 
patient carried a persistently high blood sugar and m the endeavor to reduce it the diet 

was lowered and the insulin dose increased to the point where the coefficient dropped to 

minus 14 In other words, the patient was wasting a large amount of the insulin that 
was administered as well as that which he was able himself to produce He was 
miserable from reactions and undernourishment When his diet was corrected and his 
insulin dose greatly reduced and adjusted, his coefficient rose to 40 This is not an un- 
usual experience with children The blood sugar is a very unreliable guide to the total 
glucose metabolism of diabetes 
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principles of the metabolism of the 
diabetic 

The ability of the diabetic to utilize 
glucose is fairly constant but slowly 
declines over a period of months or 
years It cannot be increased by eat- 
ing more food. Insulin therapy in- 
creases it Glucose, m excess of the 
capacity of the body to utilize it, is 
excreted as urine sugar. For a few 
days at a time it may be stored in ex- 
cessive amounts For purposes of 
clinical study it should be assumed 
that the body derives glucose from all 



foods. In our clinic the standard 
method of approximating the glucose 
content of the diet is employed. 

io o grams carbohydrate yields loo 
grams glucose 

ioo grams protein yields 58 grams 
glucose 

100 grams fat yields 10 grams glu- 
cose 

Therefore, the glucose content of 
the diet for twenty-four hours, less 
the glucose content of the urine for 
the same period, equals the amount 
of glucose stored or utilized. If the 
observations cover a period of five or 
six days a fairly accurate measure 
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Chart 8 


Chart 7 This group shows the insulin coefficient record of a child who began by 
Muilmg food when he was apprehended he tried to conceal it by surreptitiously taking 
insulin Several s>nngcs and ampoules of msulm were found secreted in his clothing 
and room JJ\ supplementing the extra food with msulm he made it appear to us that 
he was rapsdlv improving and that less insulin and more food was reciuircd It will 
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the P 0 ’* where it was thought 
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i-ctt.iHv Mopped h> putting lum m the hospital under strict observation The sudden 
deprivation plunged the patient into coma Since then he has been co-operative and 
f«r three vcirs Ins been stabilized with an msulm coefficient approximating 0 thui * 

Chut 8 This patient was talcn nctitcli ill with lobar «„ n t 

V'* inftirtion lit had an msulm coefficient of approximately 20 Hc^aHhcrcfore' 
Mtrrc d.ib-tic hat wn>. so adjusted ns to be practically well *t " as V e 4 u r , 

t ’*•••»> • n bin coefficient rapid!} dropped to minus 2^, vhich mtmv tlnu' onset of the 
** "hi fvn to h.ro, to- rens.j’a mdnown, were not cfTect«i»> ,at ] ar E er doses of 
bn - i.c r.-ah’ctl u ririK tk -trojed, hence the minus k aC Hr? °Ll? C \ n * 

- . .. ,„ v f „ n T {„. { t a> ip, terminated hi cr »Ms fTe*'?* r ^ 1C * fift 1 °1 a 

- V- .«.vr- ,v. C-..1J -ml ».C n,.c"o 


r\; 


♦i * < 


k \ 



The Insulin Coefficient 


269 


of the ability of the body unaided to 
utilize glucose will be afforded The 
foregoing is essentially accurate if 
the amount of food ingested is not 
greatly in excess of the capacity of 
the patient to metabolize it There- 
fore, the first step in the problem is 
to determine the glucose utilization 
The chief action of insulin is the 
formation of glycogen from dextrose 
One unit of insulin promotes the 
utilization of approximately four 
grams 1 of glucose It is commonly 



stated in the literature of the manu- 
facturers of insulin and also by most 
authors that one unit of insulin will 
bum i 5 to 2 grams of glucose in the 
body For several years, m fact, since 
insulin has been available for clinical 
use we have made on highly trained, 
carefully controlled diabetic patients, 
clinical assays of the product which 
have been checked by independent an- 
imal experiment or assay in another 
laboratory Our results almost in- 
variably agree It may be said, there- 
fore, with confidence, that in the un- 
complicated well controlled diabetic one 
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Chart g Chart io 

Chart g This patient, a male of 28 years, is a severe diabetic with an insulin 
coefficient of approximately 25 Was taken acutely ill with abscesses and osteomyelitis in- 
volving the leg He was admitted to the hospital m profound coma 130 units of in- 
sulin on the day of admission apparently had little effect on his diabetes He had a 
coefficient of minus 130 For several weeks he suffered from large abscesses in vari- 
ous parts of his body The osteomyelitis in the leg became so severe that death seemed 
inevitable Leg amputation was repeatedly urged by counsel A slowing rising insulin 
coefficient suggested that the infective disease process was being overcome so operation 
was deferred Shortly thereafter the patient made a most miraculous recovery, jus- 
tifying our faith m the method The patient withm a period of six weeks gained forty 
pounds in body weight 

Chart 10 Insulin coefficient graph of a renal diabetic This peculiar disturbance 
is frequently treated by strict diets and insulin therapy with distinct harm to the pa- 
tient Because traces of sugar were frequently found in the urine for two jears this 
patient was subjected to a rigorous diet and excessive insulin therapy She was con- 
fined to bed for weeks constantly ill from reactions which took the form of a mental 
disturbance With discontinuance of the insulin and proper arrangement of diet, the 
patient’s coefficient rose from minus 40 to over 100 In a few weeks she was complete- 
ly restored to health and has remained so over a period of two jears The writer has 
seen two cases where mild mental disturbance was directly ascribable to msulm re- 
actions 
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unit of insulin promotes the utilization 
of four grams of glucose. It is not 
claimed that the function of insulin 
action follows a linear curve. In all 
probability it does not. With very 
large doses the ratio of activity de- 
clines, but within the range of clinical 
application and under ordinary condi- 
tions it is approximately accurate. 

The maximum amount of insulin 
which a patient may produce in twen- 
ty-four hours is designated as the in- 
sulin coefficient In uncomplicated 
diabetes it is fairly fixed After a 
permanent diabetic state is established 
it rarely fluctuates more than five 
units From year to year in well con- 


trolled cases it shows very little 
change. 

Example of Test Case 
Diet glucose 160 grams 

Urine glucose _40 grams 

Glucose utilization 120 grams 

-H2 = 30 units insulin required. 


After studying several hundred pa- 
tients in this manner the following 
classification was made on the basis of 
severity of the diabetic process 


Insulin Coefficient of 


Normal individual 
Borderline diabetic 
Mild diabetic 
Moderately severe 
Severe 


100 + 

75 — 

40 to 75 
25 to 40 
20 or less 



Chart ii Chart 12 

Chart ii Non-diabetic suffering from a mild psychoneurosis associated with the 
menopause Treated for several months on a low diet and large doses of insulin Er- 
roneous diagnosis based on the occasional finding of a reducing substance in the urine 
which had no relation to carbohydrate metabolism Patient was instructed to increase 
her insulin dose gradually until the urine became clear Suffered constantly from re- 
actions Her insulin coefficient under proper dietary regulation rose from minus 15 
to over 100 when the tests were discontinued 

Chart 12 This is the insulin coefficient graph of a non-diabetic with a mild 
gall bladder disturbance The patient was treated for one year m an institution on a 
low diet and large doses of insulin She suffered constantly from reactions She has 
a coefficient above 100 The erroneous diagnosis was based on the occasional finding of a 
reducing substance in the urine and a questionable blood sugar determination It will 
be obser\cd that with proper arrangement of her diet, her coefficient rose from minus 10 to 
approximated 100 Indeed, the maximum was not reached because of the unwillingness 
of the patient to eat the excessi\e food required for the test 
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The average normal individual eats 
a diet which will yield from three hun- 
dred to four hundred or more grams 
of glucose The amount will vary 
with the eating habits The diet of 
the average temperate eater which 
will include sugar, bread, cake, fruit, 
and the common vegetables rich m 
starch will yield about three hundred 
grams »f glucose The border-line 
diabetic who practices little dietary 
restriction and who is difficult to 

t 

diagnose usually eats about this amount 
of food. Such a diet would require 
seventy-five units of insulin An in- 
dividual whose coefficient is less than 
seventy-five should be regarded as a 
diabetic Yet for purposes of diag- 
nosis it is often desirable to carry the 
diet up to the point where ioo units 
would be required It is confidently 
believed that examinations of this 
sort, carried on over a period of days 
or even weeks, in which the insulin 
coefficient of the individual is careful- 
ly determined, is infinitely more accu- 
rate and valuable than such unnatural 
tests as the glucose tolerance, or the 
taking of sporadic blood and urme 
tests after special meals In this con- 
nection the fundamental definition of 
diabetes should be borne m mind It 
is a disease m which the ability of the 
body to utilize glucose is partly lost 
due to a failure of the pancreas to 
make insulin in sufficient amount It 
is not necessarily a disease of high 
blood sugar or urine sugar These 
are incidental phenomena which com- 
monly occur m diabetes but, also, m 
other maladies The real tests are 
glucose utilization and insulin produc- 
tion 

For purposes of work in our clinic 
we use the following symbols 


Glucose utilization = GU 

Insulin required = IR 

Insulin administered = IA 

Insulin coefficient = IC 


IR — IA = IC 

An example of a supposititious case 
would be as follows 

Glucose utilization = 120 grams 

Insulin administered = 10 units 

120 

— = 30 IR (insulin required) 

4 

30 — 10 = 20 IC (insulin coefficient) 

Frequently one encounters a patient 
who is getting more insulin than the 
diet requires This produces a minus 
coefficient 

Glucose utilization = 120 grams 

Insulin administered = 40 units 

-122 — 30 IR (insulin required) 

4 

30 — 40 = (minus) — 10 IC (insulin 
coefficient) 

A minus insulin coefficient suggests 
a number of explanations 

1. The patient may be getting in- 
sulin in too large doses which do not 
synchronize with the food eaten Since 
insulin activity usually extends over a 
period of two to four hours and food 
digestion and absorption over from five 
to ten hours, excessive insulin dosage 
may be lost or wasted 

2 It is well known that infections 
interfere either with insulin production 
or activity 

3 Insulin injected into scar tissue 
may be wasted or it may leak out of 
the skin along the needle track 

4 The patient may be eating food 
in excess of that prouded in the diet, 
thus introducing an error in the calcu- 
lation 

The insulin coefficient method is a 
most excellent way of checking the 
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stealing of food which formerly was 
the universal sm among diabetics, and 
is even now occasionally practiced In- 
deed, in our work we have found the 
insulin coefficient method of great 
service m detecting all kinds of errors 
as well as chicanery on the part of 
patients By means of it we deter- 
mined that a patient was not accurate- 
ly measuring his insulin, his insistence 
to the contrary notwithstanding We 
found another patient stealing insulin 
This individual, a child, had purchased 
and secreted insulin outfits m various 
places and would indulge m all sorts 
of dietary sprees fortifying himself by 
the indiscriminate injection of the in- 
sulin We have detected concealed 
and unsuspected infections and have 
used it as a clinical guide m the care 
of serious inflammations of various 
parts of the body, as bones, lungs, 
abscesses In this connection it may 
be said that the insulin coefficient m a 
diabetic suffering from an inflamma- 
tion is a more useful and accurate 
measure of the disease process than 
are either the leucocyte count or the 
temperature curve. 

In the diagnosis of borderline or 
doubtful cases the method is particu- 
larly valuable. We have had many 
cases who have been under a strict 
diabetic regime including insulin 
therapy, all because traces of reducing 
substance were found in the urine In 
some instances this reducing material 
was sugar, in others it was not Many 
of these cases had coefficients above 
one hundred They were not able to 
eat sufficient food to show impairment 
in glucose utilization In the final 
diagnosis of doubtful insurance risks 
the method far exceeds in -value and 


fairness the so-called glucose toler- 
ance test, for while it is true that all 
diabetics give a positive reaction to 
this method it is not true that all who 
react to it have diabetes Further- 
more there is no unanimity of opin- 
ion as to the significance of the data 
that is afforded Most condemning of 
all, it is a wholly unnatural procedure 
It falsely assumes that because the 
body is unable to assume a sudden and 
very unusual load that it is not able 
to perform the same work if spread 
over a reasonable time 

In the treatment of diabetes the 
coefficient method is particularly valu- 
able The clinician has one guiding 
rule He first determines how much 
insulin the patient can make in twen- 
ty-four hours by a careful dietary 
and urme study covering several days. 
This becomes the patient's coefficient 
If this be low, insulin therapy becomes 
necessary The dosage is determined 
by repeated tests involving the factors 
of time and quantity of insulin to ob- 
tain the highest degree of glucose 
utilization The constant endeavor is 
to raise the coefficient, for by so doing, 
the most effective combination of diet 
and hormone action is secured In 
these studies it may be discovered that 
the patient will do best with a differ- 
ent arrangement of diet or insulin 
dosage than has been employed Some- 
times three or four small doses proper- 
ly spaced are much more effective 
than the same number of large doses 
Reactions are a sure sign of wasted 
insulin In this method the blood 
sugar becomes a guide to insulin dos- 
age and not to total metabolism A 
quantity of insulin which produces an 
abnormally low blood sugar two or 
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three hours later is partly wasted 
The patient should be kept in that 
state of balance which will enable him 
to utilize to the fullest extent the in- 
sulin which he produces himself The 
body weight is an important factor in 
the arrangement of the diet If the 
patient be undernourished then the diet 
should be sufficiently ample to cor- 
rect this factor If he be obese it 
should be modified accordingly, the 
constant aim being to keep the patient 
practically urine sugar free, with a 
maximum insulin coefficient and the 
body weight properly controlled The 
method permits the epicurean patient 
to indulge himself with safety The 
pseudo-scientific food and drug fads 
which have grown up around diabetes 
can well be forgotten 

It is not claimed that the method is 
infallible There are other factors 
than insulin involved in the diabetic 
process In the metabolism of profound 
coma, insulin often fails to work or 
acts feebly Oftentimes in the severe 
diabetes of childhood insulin response 
is not in accord with the one to four 
ratio, but the method, however, is just 
as useful a guide to helpful therapy 
as if it were The insulin coefficient 
offers a valuable control to clinical re- 
search on diabetes, which must be 
done on the human There are many 
unsolved problems For the great ma- 
jority of cases, however, both for diag- 
nosis and treatment, in our hands it is 
by far the best method with which we 
have woiked 

" Conclusion 

The problem of diagnosis in ad- 
vanced diabetes is simple and presents 


no technical or clinical difficulties, but 
not so with doubtful or borderline 
cases At the present time we are 
depending upon tests of very uncer- 
tain value, highly speculative and in a 
large measure illogical If diabetes be 
due to a defect m the total metabolism 
of the individual, then tests which dis- 
close only a slight transient or incon- 
stant departure from the normal 
physiology or body chemistry and 
which are commonly present in othpr 
disease states, cannot be regarded as 
conclusive The insulin coefficient 
method directly and accurately meas- 
ures the capacity of the individual to 
utilize glucose, therefore its findings 
are logical and conclusive 

In like manner the criteria by which 
the diabetic is now dieted and treated 
with insulin are open to the same ob- 
jections They permit of the widest 
vanation in therapy and are not suf- 
ficiently definite to make evident 
which is the best The insulin coeffi- 
cient method enables the clinician to 
determine with exactness the amount 
of insulin the patient may himself 
make, whether or not administered in- 
sulin is being used efficiently, and 
whether or not glucose is being prop- 
erly utilized Under this plan slightly 
elevated blood sugars and small 
amounts of sugar in the urine, while 
of interest, are of secondary im- 
portance Its great advantage to the 
doctor is that he has a single guiding 
rule which gives him an unfailing in- 
dex to the condition of the patient and 
for the patient it makes it possible 
for him to live under the best possi- 
ble conditions For these reasons it 
may be regarded as the optimum 
method 



The Effect of the Ingestion of Burdock Root on 
Normal and Diabetic Individuals 
A Preliminary Report* 

By A A. Silver, M D., and John C. Krantz, Jr , Ph D ,- Baltimore, Md, 


RCTIUM lappa or burdock is 
a coarse biennial weed which 
grows m Europe, Asia and 
North America Early m the nine- 
teenth century, it was observed that 
the administration of burdock root was 
beneficial m cases of skm eruptions, 
gout, rheumatism and calculous com- 
plaints 1 For many centuries it has 
been utilized in the kitchen of many 
households and restaurants of the Jap- 
anese 2 There the root is stripped of 
its bark and the pulp is sliced, boiled, 
seasoned, and served as a vegetable 
much as the occidentals serve parsnips 
and sweet potatoes Coincidentally it 
is interesting to observe that the Jap- 
anese have a high racial immunity to 
diabetes 3 Burdock has enjoyed some 
reputation as an alterative in constitu- 
tional blood diseases. “Burdock tea”, 
designated as Radix Burdanae m Ger- 
many, has been regarded as an effi- 
cient blood purifier. From 1830 to 
1910, burdock was recognized by the 
United States Pharmacopeia Cul- 
breth 4 lists its constituents as inulm, a 
bitter extract, fat, resin, levulose, and 
cellulose The drug is indicated, ac- 
cording to this author, as a diaphoretic, 
diuretic, alterative, and depurative, and 

*Rcccncd for publication, April 23, 1931 


is useful m gout, rheumatism and in 
dermal eruptions 

In 1851 Bouchardat 6 observed that 
levulose was tolerated better by dia- 
betics than glucose, and noted that pa- 
tients with mild diabetes were agly- 
cosuric when they ate 50 to 100 grams 
of this monosaccharide per day. Jo- 
hanson 6 showed that levulose in- 
creased the respiratory quotient more 
rapidly than did glucose, and that the 
duration of the elevated quotient was 
also longer. Straus 7 recommended a 
daily diet of 50 to 100 grams of 
inulm and observed that favorable 
therapeutic results followed He 
found also that inulm was anti- 
ketogenic and this seemed to indicate 
that this polysaccharide was absorbed 
Tanaka 8 found mulase m the placenta 
and m the spleen of warm blooded ani- 
mals which suggests that this poly- 
saccharide may be split m the intestinal 
tract by this enzyme. The work of 
this investigator is substantiated by the 
experiments of Okey° who found that 
inulm is hydrolyzed partially by the 
hydrochloric acid of the stomach and 
that the feces of individuals fed a 
varied diet contains an mulin-splittmg 
substance 

Inulm is a gamma-glucoside-fruc- 
tose-ester. Krantz and Carr 10 in their 
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physicochemical investigations of the 
carbohydrate contained in Arctmm 
lappa, have published evidence which 
seems to indicate that this substance 
has not the same degree of molecular 
complexity as inulin, as it occurs in 
the dahlia and m the tubers of Jeru- 
salem artichoke On the other hand, 
it corresponds to the inulenin isolated 
by Tanret, 11 having a molecular weight 
of about 1500 rather than about 5000 
which is the assigned value of the 
molecular weight of inulin One gram 
of inulin was shown by Gottschalk 12 
to have a caloric value of 4 19 calories 
He suggested that the usefulness of 
inulin in diabetes of the mild type is 
due to the fact that its hydrolytic prod- 
uct, levulose, has an insulin-enticing 
action Levulose is a more labile 
monosaccharide than is glucose, and it 
may have the capacity to call forth to 
a greater degree than glucose, the re- 
serve insulin of the islets of the pan- 
creas 

Solanno 13 showed that if dogs were 
fed 5 grams of inulin simultaneously 
or shortly before or after the ingestion 
of 25 grams of glucose, the hypergly- 
cemia that resulted was less than when 
glucose only was given Likewise, 
Ciaccio 14 and Racchuisa showed that 
inulm lowered the hyperglycemia 
caused by glucose m dogs Like 
Gottschalk they felt that this inhibiting 
action was dependent upon the action 
of inulin on the internal secretion of 
the pancreas 

Recently Root and Baker 15 and Car- 
penter and Root 10 observed a patient 
in whose diet artichokes furnished the 
greater portion of the carbohydrate 
Although this patient remained sugar- 
free on tins diet, the substitution on 


one day of an equivalent amount of 
carbohydrate in the form of baked po- 
tatoes was accompanied by a rise m 
the blood sugar and the prompt ap- 
pearance of sugar in the urine The 
resumption of Jerusalem artichokes on 
the next day was accompanied by a 
lowering of the blood sugar and a dis- 
appearance of urinary sugar 

Krantz and Carr 1 - 7 ’ 18 have shown 
experimentally that in white rats pow- 
dered burdock root causes an increased 
storage of glycogen in the liver, and 
further that in dogs it is anti-ketogemc 
and has a protein-sparing action 
These investigators considered these 
data to be evidence of the absorption 
and the utilization of this carbohy- 
drate 

With the foregoing facts m mind 
the influence of the administration of 
powdered burdock root upon diabetic 
patients was observed The first prob- 
lem was the production of a food- 
stuff sufficiently palatable to be substi- 
tuted easily for other carbohydrates 
in the diet The dried root was pow- 
dered and extracted with ethereal sol- 
vents This left a powder containing 
about fifty per cent of carbohydrate 
hydrolyzable into levulose, a small 
amount of fat and bitters The re- 
mainder was cellulose By exposing 
the powder to low heat, the fat and 
the bitters were driven off Later, we 
found that by re-extracting the powder 
with an acetone-alcohol mixture, the 
fat and bitters were more completely 
removed This left a powder contain- 
ing sixty per cent of carboh) drate A 
batter was made with 90 grams of the 
powder, 36 grams of butter, water, 
salt, saccharin, and a few drops of the 
fluidextract of ginger Diudmg this 
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M g blood sugar CARBOHYDRATE TOLERANCE CURVES 
periOOcc CHART I 
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MIXED CARBOHYDRATE 
TOLERANCE CURVES 

CHART III 


Mg' blood sugar 
per 100 cc 
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into twelve equal parts and baking 
them as cookies, we obtained a cracker 
that contained approximately 4 5 
grams of carbohydrate, 3 grams of 
fat, and 0.2 gram of protein 
Three non-diabetic individuals who 
did not have evidences of disturbance 
of any of the other glands of internal 
secretion were studied. In each in- 
stance a preliminary determination of 
the blood sugar was made when the 
patient had fasted for 12 hours, and 
then each one was given the equivalent 
of 100 grams of ordinary carbohy- 
drates in the form of Burdock root 
The preparation utilized was a powder 
containing 80 per cent of carbohydrate, 
75 grams of which were suspended in 
coffee, 28 grams in a flavored gelatin 
and the remainder in four cookies pre- 


pared in the manner described. De- 
terminations of the blood sugar were 
made one-half hour, one and one-half 
hours, two and three-quarters hours 
arid three and three-quarters hours 
after the ingestion of the meal As a 
control, on another day, instead of the 
preparation of burdock root the pa- 
tients received 100 grams of carbo- 
hydrates m the form of oatmeal, 
canned corn, toasted wheat bread and 
banana and the blood sugar was esti- 
mated at the same intervals of time 
as in the original experiment. Chart 
No. II, graphs D, E and E, show the 
type of blood sugar curves obtained 
It is apparent that when the bur- 
dock diet was fed there was a prelimi- 
nary decrease of blood sugar followed 
by a gradual rise to just below the 
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fasting level at the end of three and 
three-quarters hours With the meal 
consisting of carbohydrates other than 
those m burdock, a curve similar to, 
but less marked than that of a normal 
glucose tolerance curve, was obtained 
A similar experiment was carried 
out with known diabetic patients To 
these patients we gave an amount of 
burdock corresponding to 33 grams of 
carbohydrate On another day, under 
the same experimental conditions, we 
gave 33 grams of other polysaccha- 
rides to these patients Similar curves 
were obtained with burdock, and the 
expected diabetic rise with slow return 
was obtained with the ordinary poly- 
saccharide meal as evidenced in the 
following curves^ (See Chart No 1, 
graphs A, B and C ) 


Following the thought that there 
was an inhibitory factor in burdock 
on the hyperglycemia of glucose, the 
following experiment was carried out 
Two known diabetics were each given 
the burdock and non-burdock diets as 
above described and blood sugars taken 
at the same intervals On a third day 
fasting-blood sugars were taken, the 
burdock meal was given and followed 
immediately by a non-burdock meal — 
33 grams of each Blood sugars were 
again taken at the same intervals fol- 
lowing the ingestion of the second 
meal The curves obtained indicate 
that there is an inhibitory effect of 
burdock on the hyperglycemia of glu- 
cose (See Chart No. Ill ) 

The validity of theory of Gotts- 
chalk 12 that the ketone group of lev- 
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ulose is capable of calling forth to a 
greater degree than glucose, the re- 
serve insulin of the islets, seems to be 
substantiated by the foregoing results 
On the other hand, however, the pres- 
ence of levulose may hasten the po- 
lymerization of the blood glucose into 
glycogen and m this manner lower the 
blood sugar level. 

Following this work, we began the 
use of burdock root m the form of 
crackers as above described as a sub- 
stitution for the carbohydrates in the 
diets of several diabetic patients In 
accompanying charts IV, V, VI, VII, 
VIII and IX we have plotted the 
course of several diabetic patients re- 
ceiving burdock therapy In these 
cases the dosage of insulin was de- 
creased as burdock was administered. 


When the blood sugar approached nor- 
mal the burdock was replaced by other 
polysaccharides. Immediately there 
was a marked rise m the blood sugar 
which returned at once to its former 
level on replacing the burdock m the 
diet This we found to happen in 
each instance where the foregoing pro- 
cedure was carried out. In all cases 
while burdock was being administered 
there was no glucosuna. However, 
upon removing the burdock from the 
diet of diabetic patients and replacing 
it by other polysaccharides (Uneeda 
biscuits) glucose appeared m the urme 
Stool examinations on patients receiv- 
ing burdock for three successive days 
showed no copper-reagent-reducing 
substances after hydrolysis with dilute 
hydrochloric acid. 
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INFLUENCE OF BURDOCK IN DIET 


CHART IX . D T * EY 7 

^ 6 01 0 Blood Sugar, Mg par lOOcc 

B C , Age 49 yrs Female Avo.loble COH m Dut 



Summary 


The carbohydrate in burdock root 
was absorbed and utilized by cer- 
tain patients with diabetes mel- 
litus 

i In the cases reported burdock root 
seems to exhibit an inhibitory ac- 
tion on the hyperglycemia caused 
by the common polysaccharides. 


3 Powdered burdock root may be 
easily administered to patients in 
the form of palatable crackers 

4 Mild diabetic patients may be kept 
at normal blood sugar levels and 
aglucosunc by the administration 
in their diets of crackers made 
from powdered burdock root. 
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Diabetes in the Negro Race*T 

By Eugene J Leopold, M D , Baltimore , Md 


I T was not so many years ago that 
diabetes mellitus was considered a 
rare disease in the colored race 
In fact, it is rather common today to 
hear usually well informed physicians 
expiess this belief This is not alto- 
gether surprising since the literature 
on the' subject is indeed meager It 
is hoped that such facts as I am able 
to present will stimulate further study 
of the subject 

Osier’s “Principles and Practice of 
Medicine” until about ten years ago 
said diabetes mellitus was rare among 
negroes I I Lemann of New Or- 
leans was the first to call to our atten- 
tion statistics which disproved this 
statement In 1911 1 he published 
studies based upon 61,298 admissions 
to the Charity Hospital which showed 
that negroes furnished 40 per cent of 
the admissions to the hospital and 30 
per cent of the diabetic admissions 
The incidence rate was 047 per cent 
against a white rate of o 072 per cent 
In later studies 2 based on 148,671 ad- 
missions during the years 1921-1927 
the incidence rates had risen and were 
o 34 per cent for negroes as compared 
with 023 per cent for white admis- 

*From the Johns Hopkms Hospital Out 
Patient Department Diabetic Clinic 
tPresented before The American College 
of Physicians, Section E, Baltimore, Mary- 
land, March 26, 1931 


sions — higher for the negroes than for 
the white 

More recently Bowcock reported 
fiom Atlanta, Georgia, on the experi- 
ence of the Grady Hospital and the 
Gray Clinic with diabetes mellitus in 
the negro He 3 found among 26,858 
admissions to the colored hospital be- 
tween 1921 and 1928, 1 12 patients with 
diabetes, giving an incidence of 042 
per cent of the admissions 

Table I gives some facts concerning 
diabetic deaths in Baltimore 4 for the 
years 1928 to 1930 inclusive It shows 
that negroes formed about 18 per cent 
of the population of the city and had a 
considerably higher death rate per hun- 
dred thousand inhabitants as compared 
to the white population, 20 8 and 13 2 
respectively Considering the deaths 
from diabetes, we find 18 per cent of 
the population showing a rate of 18 31 
diabetic deaths per hundred thousand 
inhabitants The remaining 82 per 
cent white population had a rate of 
2866 per hundred thousand mhab- 
tants Roughly, for every ten deaths 
of diabetes per hundred thousand in- 
habitants among whites, 64 negroes 
died of the disease One can there- 
fore, no longer consider the disease as 
a rarity among the negroes of Balti- 
more From another viewpoint the 
same fact becomes evident , during the 
past three years, ending January 1, 
1931, 646 new cases of diabetes mel- 
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litus were admitted to the Diabetic 
CImic of the Out Patient Department 
of Johns Hopkins Hospital Table II 
shows that of 46,473 new admissions 
to the Out Patient Department 14,954 
were negro patients, 31 9 per cent of 
the admissions Among the 64 6 new 
cases of the Diabetic Dispensary, 189 
or 28 8 per cent were negroes These 
figures are somewhat lower than those 
given by Lemann, 40 per cent admis- 
sions and 30 per cent diabetic, and 
may be due to smaller proportion of 
negro population m Baltimore as com- 
pared to New Orleans A study made 
m 1922 of 252 active cases in our 
clinic showed negroes to lepresent 22 
per cent of the clinic attendance The 
average white and colored incidence 
for the three years was 1 45 per cent 
and 1 27 per cent respectively Con- 
sidering individual years, white inci- 
dence was I 33 per cent, 1 54 per cent 
and 1 51 per cent and coloied was 
o go per cent, 1 35 per cent and 1 45 
per cent The close approximation of 
the colored to white incidence may 
mean that the negroes have a special 
liking for our clinic It is out of 
line with the white and negro death 
rates given above which show that 
about 60 per cent as many negroes 
died as did white persons per hundred 
thousand inhabitants Yet it, too, 
points to the fact that diabetes is a 
rather common disease among the ne- 
groes of Baltimore 

Diabetic deaths m Baltimore m the 
last three years show a great prepon- 
derance of the disease among females 
Table III indicates that averaging the 
three years, 692 per cent of the dia- 
betic deaths were in females When 
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we differentiate between the white and 
negro deaths, we find the former com- 
prise 56 1 per cent of all diabetic 
deaths and the latter 76.5 per cent. 

In our series of cases in the Clinic 
66 2 per cent were female, 64 1 per 
cent white females and 74 1 per cent 
colored females 

The percentage of white female 
deaths, 54 o to 57.2, agrees closely with 
Joslin’s division of clinical diabetics, 
55 per cent female and 45 per cent male 
in the middle decades of life It is 
evident both from the death statistics 
of Baltimore and from the figures 
from our clinic that diabetes is more 
common among colored females than 
it is among white females 

A study has been made of 100 un- 
selected negro cases which were treated 
at the Clinic during the past year In 
this group we find 71 per cent are 
females and 29 per cent males All 
of the sources show that diabetes mel- 
litus is found among negroes m a 
ratio of 30 to 35 per cent male and 
65 to 70 per cent female These fig- 
ures are somewhat different from most 
of the reports on the subject. The 
earlier reports analyzing the occur- 
rence of diabetes by sex were from 
foreign climes and showed a prepon- 
derance of male diabetics as high as 
77 per cent 5 Joslin found in a study 
of 2,646 cases occurring between 19 22 
and 1927, a reversal of this male pre- 
ponderance and noted that 55 per cent 
were female and 45 per cent male. It 
would seem that negro females are 
especially prone to the development of 
diabetes Bowcock has pointed out 
that the usual diet among negroes is 
especially rich in caloric values, in- 
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eluding such food stuffs as pork, corn- 
bread, fat meats, and potatoes The 
tendency of the negro to live on these 
food stuffs produces obesity and to 
this the elderly female is especially 
prone Joslin has pointed out that 
diabetes has increased in frequency 
even more rapidly among the older 
negro females than it has developed 
among white females of the same age 
group This seems to be true m the 
group we have analyzed 
The study of our ioo cases by the 
age at which they first came under 
observation is shown m Table IV 


the time of the first visit to the clinic. 
Perhaps also the well known uncer- 
tainty of the negro as to his age may 
be a factor. Naturally diabetes has m 
the majority of instances been m ex- 
istence for some years previous to the 
first visit In justification of our classi- 
fication, let me call attention to the 
lack of attention given by the negro 
to symptoms of the disease and the 
difficulty experienced frequently m at- 
tempting to obtain precise facts for 
the history 

A patient with a weight of ten 
pounds m excess of the ideal for sex, 


TABLE IV 


Age Distribution by Decades of ioo Diabetics 


Decade 

I 

II 

hi 

IV 

V 

L VI 

VII 

VIII 

Male 

0 

2 

2 

8 

6 

HH 

3 

1 

Female 

0 

■a 

2 

8 

32 

28 

4 

2 

Total 

0 

3 

4 

16 

32 

35 

mm 

3 

Per cent of 100 cases 

0 

30 

■a 

160 
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35 0 

■Q 

30 

Joslin 1927 — White 

46 

70 

88 

130 

240 
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128 

26 

Lemann 1928 — Negro 

— 

— 

IS 5 

268 

310 

197 

— 
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Sixty-seven per cent of our group 
are found in the fifth and sixth dec- 
ades as compared with 50 3 per cent 
in white patients as found by Joslin in 
1927, and 507 per cent in negro pa- 
tients found by Lemann m 1928 
Since children up to the age of twelve 
years are treated m the Harriet L ane 
Home, we have no patients m the 
clinic under thirteen years of age We 
have a smaller percentage of cases m 
the second and third decades than re- 
ported by Joslin and m the third and 
fourth decades than reported by Le- 
mann Perhaps this difference may be 
due to the fact that we have classed 
our cases according to their ages at 


age, and height we have considered 
as obese It may not be entirely fair 
to use white standards of weight for 
the colored race, but we know of no 
standards for the negro On this basis 
67 per cent of all the cases were obese, 
67.6 per cent of the seventy-one fe- 
males and 67 o per cent of all the cases 
Bowcock found 92 per cent of the fe- 
males in his series were obese Per- 
haps the negro of the more northern 
districts shows less obesity than in the 
South because his dietary habits have 
been modified Yet this is not borne 
out For m the age group from 40 
to 60 years, obesity was present in 86 4 
per cent of the cases 
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Joslm has emphasized the impor- 
tance of obesity as a factor in dia- 
betes® In a recent study of 1,000 
cases he found 77 per cent were above 
normal weight It would seem that 
the middle-aged female negress is even 
more prone to fatness than is the white 
of the same period Besides, as Bow- 
cock pointed out, instances of exces- 
sive overweight are far more common 
among the negresses than among the 
white females. 

Again, basing our statements upon 
the date of the first visit to the clinic, 
there are in this group of 100 cases, 
19 cases known to the clinic for five 
years or longer The longest known is 
a female who came to the clinic m 
1 9 I 7, aged 52 years, and was placed 
on insulin in 1924 There is also a 
male, aged 41 years when he came to 
the clinic in 1918, who has done well 
on diet alone In the group of 19 
there are 14 females and 5 males Two 
were in the fourth decade at the first 
visit, 6 in the fifth, and 11 were 50 
years of age or older Lemann found 
the longest duration among those of 
his cases in whom onset was in the 
fifth decade Insulin is being taken 
by seven of our cases, two males and 
five females 

It is a well known fact that syphilis 
is very common among negroes Le- 
mann found 7 among 68,004 negroes in 
New Oi leans evidence of acquired 
syphilis in 56 per cent of the cases 
In our series every case has had the 
Wasscrmann test, both by water-bath 
and ice box methods Twenty (20 
per cent) of these tests were positive 
and one tc c t "was doubtful This case 
was a male who gave a history of 
having had syphilis some \'ears lief ore 


He had taken a series of treatments 
before he came to the chmc Eight 
other males were positive and fifteen 
females The amount of syphilis seen 
in our clinic is in agreement with the 
findings of Paulhn, Davidson and 
Wood 8 among negro patients in At- 
lanta, 22 per cent among Outpatient 
Department cases and 20 per cent of 
the negro hospital admissions 

Warthm and Wilson 0 have empha- 
sized the importance of syphilis as a 
cause of diabetes mellitus We cannot 
agree with these authors since prac- 
tically all of our syphilitic cases have 
had intensive antisyphilic treatment co- 
jomtly with their diabetic therapy.* 
In no instance have we been able to 
note any improvement of the diabetes 
which could not be the result of con- 
trolling their hyperglycemia by diet 
alone or diet and insulin We have 
had several cases m which blood and 
spinal Wassermann tests have become 
negative under treatment without 
showing any effect upon the diabetic 
conditions In fact, the latter has 
progressed as a result of inability to 
keep diet 

Based on clinical observation with 
only infrequent eye examinations, 54 
of the 100 cases gave evidence of 
hardening of the peripheral arteries 
beyond that to which they were en- 
titled by age Bowcock noted this 
complication in 55 per cent of his 
cases Joslm, with more exact exami- 
nations, has found an average of all 
ages of 80 to 90 per cent. A 

We have found a systolic blood 

*[Notc by Editor* Antisjphilitic treat- 
ment cannot be expected to remove fibrosis 
or sclerosis already established, or to re- 
store island tissue ] 
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piessure of more than 150 mm m 38 
cases in which reading has been noted 
Tins is 40 5 per cent of the cases 
Tins is in rather close agreement with 
the findings of Bowcock 

The occurrence of gangrene m our 
series is surprisingly small It is true 
that we have adopted for use m the 
clinic a card of directions for the care 
of the feet as suggested by Joslin 
This does not, however, seem to be a 
factor in the infrequency with which 
we have met this serious complication 
in this series Three of the four 
cases of gangrene showed the condi- 
tion when they came to the clinic The 
cases were equally divided between 
males and females, two each Three 
of these resulted in mid-thigh ampu- 
tation. The fourth suffered the loss 
of a big toe Lemann noted the con- 
dition in 15 per cent of his hospital 
admissions which might be due to the 
fact that this serious complication 
practically always necessitates hospital- 
ization Another factor explaining the 
lower incidence is that the negroes of 
Baltimore are perhaps on a higher san- 
itary and hygienic level than those of 
New Orleans, and do not expose their 
feet as commonly to the elements 
which Lemann thinks helps to explain 
the high incidence of gangrene m his 
cases 

The ferric chloride test of the urine 
was positive in 14 per cent of our 
series, 10 females and 4 males Four 
cases were admitted to the hospital 
m coma and all were rescued by in- 
sulin treatment Lemann had 15 per 
cent of coma m his senes 

Fifteen patients, 15 per cent, showed 
changes m the optic lens There were 
twelve females and three males Our 


youngest case was 26 years old when 
a cataract was noted in his left eye and, 
upon his return recently, after being 
absent from observation for seven 
years another was found m his other 
eye Joslin has noted cataract in about 
xo per cent of lus cases. Spalding 
and Curtis 10 found it present in 13 
per cent of their cases Since the open- 
ing of the Wilmer Ophthalmological 
Clinic three years ago we are seeing 
more cataracts constantly We had one 
case of bilateral glaucoma and numer- 
ous instances of retinitis and other eye 
conditions 

Thirty of our 100 cases have had 
insulin treatment, 22 females and 8 
males Lemann gave 19 of his cases 
insulin and Bowcock likewise Joslin 
has stated recently that two-thirds of 
his cases are now using insulin The 
smaller percentage in our series is due 
to several factors We have main- 
tained that no clinic case should have 
insulin unless it actually needs it Our 
usual diets have contained from 60 to 
80 grams carbohydrate until recently 
when we have increased this to 100 
grams Cost is an important factor 
m a group such as we have under con- 
sideration But it does not seem that 
the negro has any difficulty in carrying 
out the systematic insulin treatment 
when it is necessary It is surprising 
how few infections we have seen 
among negroes who are giving them- 
selves the injections. In many in- 
stances they are examples of the most 
complete co-operation despite a mea- 
gerness of learning and lack of educa- 
tion It has not been unusual m the 
clinic to find a negro who cannot read 
or write using insulin over years and 
keeping diet as carefully as do some 
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of our model white patients. Just one 
example is case 52, a female, aged 52, 
known to us since 1917, adjusted to 
insulin in 1924 She has taken her 
insulin constantly since then and has 
effected a 40 per cent reduction m 
dosage She has never shown sugar 
since 1924 

All of these cases were adjusted to 
insulin in the hospital We do not 
attempt to start a patient on insulin 
m the Clinic, but always give them a 
period of hospital study before start- 
ing injections. 

Since this study is one of active 
cases seen during the past year, we 
have no deaths to report. 

Economic problems occur more fre- 
quently among negro patients of an 
Out Patient Department than among 
the white cases These are, in many 
cases, surmounted by efficient Social 
Service work. These problems concern 
the actual providing of diet and, when 
necessary, of insulin Perhaps the 
greatest hindrance among the females 
is in their occupation as cooks. While 
the best of colored, as of white, cooks 
need not taste their cooking to be sure 
of its proper preparation, many cooks 
are not so good and must sample the 
food they prepare. 

Summary 

1 Diabetes mellitus is not an uncom- 
mon disease among negroes. 

2. The death rate of diabetes mellitus 
m Baltimore in 1930 was 28 02 for 
white persons and 3001 for ne- 
groes per hundred thousand inhab- 
itants. White deaths from dia- 
betes were 2 36 per cent of all 
deaths and negro deaths ■were 096 
per cent. 


3 Among the new admissions to the 
Out Patient Department of Johns 
Hopkins Hospital negroes formed 
31.9 per cent, and 28.8 per cent 
of the new admissions to the Dia- 
betic Clinic. 

4 Diabetes in the negro is even more 
common among females than m 
the white race 

5. A study of 100 cases of diabetes 
in the negro reveals: 

Sex females weie about 
three and one-half times 
as common as males. 

Age* 67 per cent of the 
cases were between the 
ages 40 and 59 years. 

Obesity: played the major 
factor, m etiology ; 86 per 
cent of the older females 
were obese. 

Duration in 19 per cent of 
the group, the patients had 
been known to the clinic 
more than five years 

Syphilis: does not play an 
etiological factor m the 
cause or progress of dia- 
betes. 

Arteriosclerosis and hyper- 
tension were about as 
common as m non-dia- 
betics of the same age 

Gangrene : was seen only 
four times m the 100 
cases. 

Acidosis : occurred m 14 per 
cent of the cases. 

Cataracts: occurred in 15 
per cent of the cases 

Insulin: was used in 30 per 
cent of the cases 

6 Diabetes in negroes is not different 
in any way from the disease as 
found among white people. 
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Syphilitic Aortitis in Retrospect^ t 

'By William S Middleton, M D., F A C P , Madison , Wisconsin 


T HE bedside-necropsy correlation 
of disease was m a considerable 
measure responsible for the 
dawn of modern clinical medicine in 
the late eighteenth and the early 
nineteenth centuries In a majority 
of instances such studies can ad- 
mittedly reveal only the irretrievable 
end products of disease ; yet from 
such determinations it has not infre- 
quently been possible to explain the 
clinical manifestations of a given entity 
and to discern its consecutive steps to 
the fatal termination In more recent 
years other allied sciences have lent 
their impetus to the advance of clini- 
cal medicine , but the clmico-patho- 
logic orientation still constitutes one of 
the most fruitful sources of the main- 
tained growth in medicine 
Visceral syphilis has afforded an 
ideal field for such cori elated studies, 
and m this direction syphilitic aortitis 
has received particular attention from 
Scott/ 1 > 2 ' 3 - 4 - 5 Saphir, 8 - 4 Martland 0 and 
others. In the conviction that further 
profit must be forthcoming from simi- 
lar studies, the records of the Wiscon- 
sin General Hospital have been re- 
viewed over a period of four years 
During this time twenty-one patients 
have succumbed to syphilitic aortitis 

*From the Department of Medicine, Uni- 
versity of Wisconsin 
tRcceivcd for publication Februar> 26, 
1931 


Since the pathologic ^diagnosis has 
served as the ultimate criterion for the 
inclusion of each case in the present 
series, the accustomed order of af- 
fairs has been reversed and the path- 
ologic background will be considered 
before the clinical analysis 

Accordingly the pertinent gross 
cardio-vascular findings m a typical 
subject (case 18) are abstracted from 
the report of the Department of Path- 
ology, University of Wisconsin: 

The cardiac apex lies under the seventh 
rib, 13 cm to the left of the midline .In 
situ the heart is twice as large as the sub- 
ject’s clenched fist The pericardium is 
smooth but slightly edematous The peri- 
cardial cavity contains 100 cc of clear yel- 
lowish-brown fluid The heart weighs 623 
grams The right heart is dilated The 
apex is made up of the hypertrophied left 
ventricle There is a soldier’s patch over 
the anterior aspect of the right ventricle 
The several valvular rings measure as fol- 
lows tricuspid 14 cm , pulmonic 8 cm , 
mitral 12 cm. and aortic 10 cm The left 
ventricle averages 14 mm. in thickness and 
the right ventricle, 9 mm The aortic arch 
ranges from 7 5 to 8 cm in circumference 
The friability of the myocardium is de- 
creased and it sections with increased re- 
sistance The hydrostatic test proves the 
aortic valve to be incompetent. The aortic 
cusps show marked thickening at their bases 
with calcification The commissures arc 
widened The coronary orifices show defi- 
nite partial occlusion , but the several 
branches of the two coronar> arteries show 
onl> occasional small atheromatous plaques. 

The thoracic aorta shows a saccular dila- 
tation involving the last portion of the dc- 
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scending arch Where the dilated arch 
impinges upon the vertebral column, there 
has occurred erosion of the body of the 
sixth thoracic vertebra on its lateral as- 
pect The entire thoracic aorta is dilated 
and on section presents many atheromatous 
plagues, with overlying ulceration in some 
instances The aneurysmal sac is occupied 
by a dense laminated organized thrombus, 
which has somewhat shrunken from the 
wall of the same on one side and on the 
other aspect presents a smooth surface 
medially or to what was the restored blood 
channel Below the diaphragm the atherom- 
atous changes in the aorta are distinctly 
less marked 

Dr C H Bunting has kindly sup- 
plied the histologic description of the 
heart and the aorta 
The myocardium shows hypertrophy with 
arteriosclerotic changes m the coronary 
branches There are diffuse patchy areas of 
myocardial degeneration, which consist of 
well vascularized, recently organized 
infarcts of microscopic dimensions Oc- 
casionally there are found small cellular 
masses composed of a few epitheloid and 
lymphoid cells without characteristic ar- 
rangement, but which might be interpreted 
as degenerated gummata 

The sections of the aorta show marked 
lymphoid infiltration with a few plasma 
cells about the vasa vasorum m the adventi- 
tia and media The ultima shows marked 
fibrous thickening and lymphoid infiltration 
While these sections of the aorta and others 
taken through the sinus of Valsalva show 
unmistakable evidences of syphilis, no gum- 
mata can be demonstrated 

Turning to the clinical record the 
following essential notes are gleaned 
The subject of this necropsy was an 
adult, white male 40 years of age who 
had been a moulder by occupation His 
chief complaint on admission to the hospital 
had been shortness of breath, which had 
beeh remarked seven weeks previously, 
coincident with an acute upper respiratory 
infection A cough which had appeared at 
the onset had been definitely aggravated by 
exertion and over-heating A week after 
the onset a sore aching feeling had ap- 
peared m the precordium and this sensation 


had persisted up to the time of admission, 
as had the dyspnea In addition there had 
occurred a pain in the left side of the back 
about a year before the onset of the present 
trouble This pain had grown so severe 
that at the time of entrance the patient 
could not lie on the left side Sleeplessness 
had ensued and added to this the periodic 
experience of a sudden awakening at night 
with a profound inability to get his breath 
had been noted A sense of suffocation 
with a struggle to get air had been the pa- 
tient’s analysis of these episodes 

The inventory by systems had failed to 
elaborate the above story and the past 
medical history had revealed no illness of 
significance The patient had denied the 
occurrence of venereal disease in any form 

The social history had been deemed 
especially important in the occupational and 
marital details Born in Poland, the pa- 
tient had come to America at 21 years of 
age His work had always been laborious 
as a farm hand and as a moulder Married 
first at the age of 27, his first wife had 
died one year later of an acute abdominal 
condition, the nature of which had been 
unknown to the patient There had been no 
issue from this marriage Three years 
later he had married a second time This 
wife remains living and well Three chil- 
dren by this wife are living and well, a 
fourth had died in infancy of unknown 
cause 

The family history is irrelevant 

The pertinent physical findings had been 
largely circulatory and are herein briefed 
Orthopnea and cyanosis had been noted 
The apical impulse had been noted in the 
left sixth interspace 125 cm from the mid- 
hne Further systolic impulses had been 
observed m the second and third inter- 
spaces A double thrill had been palpated 
over the second interspaces close to the 
sternum to either side A supracardiac cap 
of dullness had been demonstrated The 
cardiac borders had been noted thus 
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A loud blowing systolic and a diminuendo 
diastolic murmer had been audible over the 
entire precordium A separate apical systolic 
murmur had been noted The transmission 
as well as the point of maximum intensity of 
the several murmurs had been rendered dif- 
ficult of elicitation by reason of their loud- 
ness and wide dispersion The peripheral 
pulse had been ill-sustained and a well 
marked Duroziez’s sign had been estab- 
lished m the femoral arteries There had 
been a pronounced capillary pulse The 
blood pressure had registered 160 mm of 
mercury systolic and 58 mm diastolic The 
venous pressure had been 10 cm of water 
The other signs of note had been the show- 
ers of basal congestive rales and the en- 
larged liver, palpable 10 cm below the 
costal margin 

The clinical impression had been syphi- 
litic aortitis with aneurysm of the arch, 
aortic insufficiency, cardiac hypertrophy and 
dilatation with relative mitral insufficiency, 
to which had been added the evidences of 
decompensation m chronic passive con- 
gestion of the lungs and liver 
The laboratory findings bearing directly 
upon the diagnosis had been 
a — Blood Wassermann reaction -J — | — J — {- 
b — Electrocardiogram showing left ven- 
tricular predominance, negative T x and 
slurred R 2 

c — Roentgenologic studies repeatedly dem- 
onstrating enormous widening of the 
cardiac shadow particularly m the left 
ventricular region, increase m the 
aortic width with sacculation in the 
descending arch and erosion of the 
body of the sixth thoracic vertebra 
The clinical course during the hospital 
staj had been marked by persistence of noc- 
turnal pain At times such attacks had been 
initiated bj a substernal pam oppressive in 
nature and persistent Occasionall> a chok- 
ing spell had occurred and had been ac- 
companied by great numbers of inspiratory 
and expiratory wheezes and squeaks 
throughout the chest. Later djsphagia had 
become apparent A positive centrifugal 
\cnous pul«c had been noted shortly after 
ndmi^ion and had favored the conclusion of 
a tncticp’d insufficiency Scscral syncopal 
attacks had marked the further progression 


of this course As a rule bloody frothy ex- 
pectoration and obvious pulmonary edema 
had attended such attacks Throughout the 
period of hospital observation the backache 
had constituted the one constant complaint 
As a rule there had been no exact localiza- 
tion to the same, but it had always been 
left-sided and had radiated about the lower 
left chest, although to a lesser degree there 
might have occurred some radiation to the 
right at times Death had resulted on the 
seventieth day from progressive circulatory 
failure 

Accordingly it would appear that 
every detail of the pathologic picture 
had been anticipated in this instance by 
the clinical findings and diagnosis. 
The nocturnal dyspnea, posterior root 
pains, dysphagia, and the physical 
and roentgenologic findings of an 
aortic dilatation and regurgitation with 
cardiac enlargement occurring in a 
man of 40 years could leave little 
doubt as to the etiologic background. 
The sequence of events was equally 
apparent The positive Wassermann 
reaction was merely confirmatory 
The marital history, as is so fre- 
quently the case, gave no directional 
information Exception may well be 
taken to the choice of so full blown 
a case of syphilitic aortitis as a type; 
and it is further admitted that the di- 
vision as utilized by Willius, 7 syphi- 
litic aortitis, syphilitic aortitis with 
aortic insufficiency and thoracic aneu- 
rysm has obvious advantages. None 
the less the cases herein considered 
represent end products and as such the 
above instance is a distinctive example 

The pathologic and the clinical 
findings for the entire group (21 
cases) have been digested in Table I. 

The heart's weight constitutes the 
first point of pathologic comparison. 
It was recorded in 17 instances, the re- 
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maming four figures having been sac- 
rificed when the gross specimens were 
kept intact for museum purposes. Of 
these 1 7 hearts, 13 were from male 
subjects and averaged 4683 grams 
(range, 250 to 787 grams). Only 
three of the 13 (250, 280 and 290 
grams, respectively) weighed within 
the accepted normal limits. There 
were four hearts from female sub- 
jects weighing 420 7 grams on an 
average (range 305 to 470 grams). A' 
single heart, 305 grams, from a female 
subject was possibly within the normal 
range. 

The aortic ring circumference was 
recorded m 20 instances (16 males 
and 4 females). The average from 
the males was 7.9 cm with ranges 
from 65 to 10 cms , whereas the 
aortic ring in the hearts of female 
subjects averaged 78 cms with a 
range of 6 5 to 9 cms Three males 
and one female showed aortic rings of 
normal circumference A casual re- 
lationship might be anticipated be- 
tween the dilatation of the aortic ring 
and the degree of left ventricular hy- 


pertrophy, hence the cardiac weight 
By the same token the smaller hearts 
might be expected m those cases 
where no dilatation has occurred m 
the aortic orifice. Therefore, m Table 
II the extreme weight figures for the 
two sexes have been taken and the 
measurements of the respective aortic 
rings placed in parallel columns 
The lack of close correlation be- 
comes apparent at a glance In other 
words there is no direct relationship 
between the cardiac weight and the 
size of the aortic orifice The heart 
may be grossly hypertrophied without 
dilatation of the aortic ring While in 
general the heavier hearts fall into the 
group with the wider aortic orifices, 
enough exceptions are noted to jeopar- 
dize any rule The work of Saphir 
and Scott, 3 ’ 4 in particular, affords the 
logical explanation for such excep- 
tions in that regurgitation may readily 
take place through sagging aortic 
valves whose bases are the seat of 
syphilitic invasion without actual dila- 
tation of the rings 

In only one instance (case 18) was 


Tabee II 

Comparison or Heart Weight and Aortic Ring Circumference 
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there involvement of the coronary 
orifices m the syphilitic process Six- 
teen of 20 subjects (one had no note) 
showed atherosclerosis of varying de- 
grees in the coronary arteries Macro- 
scopic or microscopic evidences of 
myocardial degeneration were noted in 
17 cases This figure is conspicuous- 
ly high , and when the age distribution 
is considered, its significance will be 
even more apparent In one case only 
(case 18) could histologic evidence of 
a syphilitic etiology be deduced from 
the cellular changes in the myo- 
cardium 

No detailed discussion of the find- 
ings in the aorta is necessaiy in this 
connection The longitudinal striation 
of the intima and its distribution m the 
beginning of the aortic arch are im- 
portant details known to every cli- 
nician If more widespread, the 
diaphragm almost invariably marks 
its lowest extension The nature of 
the syphilitic involvement of the 
aortic ring is somewhat less familiar, 
but its first description by Tnpier s »s 


exact and his accompanying cut (fig- 
ure 1) completes the picture 
Mais ce qui apparait d’une mamere tres 
evidente dans la plupart des cas (15 fois 
sur 20), c’est qu’il existe entre les bords 
d’insertion valvulaire, contigus a V etat nor- 
mal, un ecartement d'un a plusieurs milli- 
metres que nous n’avons jamais recontre 
qu’avec une alteration de cette nature et qui 
nous semble des lors constituer pour elle un 
caractere pathognomonique 

To the importance of this widening of 
the commissures between the aortic 
cusps conclusive observations have 
been brought by Scott and Saph- 
ir, 1 ’ 2, 8,4,5 who are responsible foi the 
present day appreciation of this de- 
tail Sight must not be lost of the 
frequent overshadowing of the gross 
luetic picture by atherosclerosis of the 
aorta , and as Warthin 0 has pointed out 
“when the picture is that of athero- 
sclerosis no positne exclusion of 
syphilis can be made without a micro- 
scopic examination ” Hence it should 
be borne in mind that when the gross 
appearance of the aoita with its atheio- 
matous plaques and ulcerations is most 



Fig 1 Widening of the commissures of the aortic \al\e (from Tripier) 
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distinctly atherosclerotic, the necessity 
for the histologic proof or exclusion 
of s>phihs is even greater than when 
the appearance is obviously syphilitic 
The criteria for a histologic diagnosis 
of syphilitic aortitis are embodied m 
the report of case 18 and they have 
served as the basis for inclusion of all 
cases in the present series There is 
no necessity for reiteration of these de- 
tails 

Turning to the clinical picture the 
social history first arrests the atten- 
tion Theie was only one negro m 
the gioup As to age, 18 of the 21 
lndniduals were under 61 years of 
age and 10 of the group were between 
5 1 and 60 ) ears, inclusive There 
weie 17 males and 4 females, a ratio 
of slight h more than 4 to 1 The 
Nt\erit\ of occupation seemingly bore 
little 1 elation m predisposition in that 
9 mdiuduals followed sedentary 
woik as compared with 12 m laborious 
trades 

The marital side of the social lns- 
ton was \er\ illuminating At the 
time of admission 5 were single, 12 
man led , 3 widow or wndow^ei , 1 di- 
\oiced Of the sixteen individuals 
sometime married. 4 iverc paitners m 
sterile unions and miscarriages had 
occurred m 4 other couples In othei 
words 50 per cent of the mamed 
group had procreative disturbances 

'Phe histories afforded but little ac- 
1 urate data relatne to the initial 
lesion In onh four instances was 
the occurrence of a chancre admitted 
and the mtenals 111 these cases were 
widch separated (12. 13, 25 and 40 
u «r- rc*>puti\cl\ } Of greater 1111- 
putnuct m the present relation was 
tin "tihjmne lu**t«»r\ of the^e patunt'- 


with syphilitic aortitis Dyspnea was 
the outstanding complaint in 14 and 
it was apparently a rather late mani- 
festation in the majority of instances 
Paroxysmal nocturnal dyspnea does 
not occur early enough nor legularly 
enough to be of great help m differ- 
ential diagnosis, but given the mani- 
festation of sudden starting from 
sleep with a feeling of choking or of 
inability to breathe, syphilis of the 
aorta should receive first thought 111 
explanation Particularly is this the 
case when the dyspnea is so severe as 
to lead to fear of death Pam was a 
subjective complaint 111 only four in- 
stances The low incidence of tins 
symptom is not offered as proof of its 
inconsequence As a matter of fact 
true substernal oppression has a real 
bearing upon the diagnosis, but an- 
ginal attacks and posterioi root pains 
must obviously be related to the special 
parts involved Interestingly, case 18 
was the only subject to show' en- 
croachment of the syphilitic process 
upon the coronary onfices, yet he 
escaped anginal attacks It will like- 
wise be noted that precordial oppres- 
sion may occur in luetic aoititis m the 
absence of aneurysms (cases 6 and 
10) 

The diagnosis of syphilitic aortitis is 
simplified if aneurysmal dilatation has 
occurred Pressuie phenomena and 
chaiacteristic physical signs rendei the 
natuic and location of such a vascular 
sac quite exact These circumstances 
will account for the diagnosis of four 
«ineui\sim of the aorta included in 
this senes Of the lemamtng 17* a 
diagnosis of luetic aortitis was made m 
14 from the histor\ and the plnsicat 
Mgns without recourse to the labora- 
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tory As has been previously pointed 
out, these cases were late examples 
of the process Helpful signs in their 
recognition included suprasternal im- 
pulses, seen or felt, impulses to the 
right of the sternum in the second m- 
tei space, systolic shock by trans- 
thoracic palpation, displacement of the 
caidiac apex down and to the left, 
widening of the cardiac dullness to the 
left, supracardiac cap of dullness or 
dullness under the manubrium, pe- 
culiar “bottom of the well” quality to 
the aortic second sound, systolic slur- 
ring with a short rough murmur in the 
second right interspace transmitted 
slightly to the vessels of the neck, and 
ultimately to clear-cut auscultatory evi- 
dences of aortic insufficiency without 
a rheumatic or a septicemic back- 
ground 

A word further may be offered in 
explanation of certain of these signs 
In palpating for the aortic arch the 
finger should be placed in the supra- 
sternal notch and then it should be 
sharply flexed as pressure is made re- 
trosteinally The patient is instructed 
to flex the neck In the normal (un- 
emaciated) subject the arch of the 
aorta cannot be reached by this ma- 
nipulation, but m syphilitic involve- 
ment with loss of elasticity of the 
aorta, elongation in the long axis is 
the first lesponse Hence it is some- 
times possible to palpate the arch by 
this technique before any other sign is 
demonstrable (Figure 2) Hoovei’s 10 
suggestion of the bimanual trans- 
thoracic palpation for the tluust of the 
elongated aoita has been laigelv over- 
looked He advised placing the right 
hand over the right second intei space 
close to the sternum and the left hand 


over the left interscapular space To 
the palpable impulses which are fre- 
quently felt in syphilitic aortitis he 
applied the terms, systolic shock and 
diastolic impact These terms are 
quite descriptive However, this sim- 
ple aid has frequently been neglected 
Innumerable qualifying terms have 
been applied to the aortic second sound 
m syphilitic aortitis Bimt de taboinka 
is a favorite, but the Algerian drum 
is not a familiar musical instrument to 
most physicians The tone has al- 
ways suggested the quality of sound 
elicited by dropping a pebble into a 
well, hence the suggestion of a “bot- 
tom of the well” sound The im- 
pression gathers with the growing lit- 
erature on the subject that the pro- 
fession is seeking a short-cut to the ac- 
curate diagnosis of syphilitic aoititis 
and in the process is neglecting the 
time-tried and proved methods of 
physical examination 

The laboratory does have a \eij 
important and indispensable place in 
the diagnosis of syphilitic aortitis Of 
these measuies the Wasseimann re- 
action suggests itself as the most 
available All patients had the Was- 
seimann reaction studied in the 
blood The spinal fluid was subjected 
to this test 111 12 cases Of the 21 
specimens of blood tested theie weie 
13 positne and S negatne leactions 
whereas of the 12 spinal fluids there 
were 9 positne and 3 ncgatncs A 
number of combinations suggest them- 
selves, hut the most helpful coiv-idci- 
ations he m those which ofier a check 
upon the negatn e blood \\ assernnnn 
leactions In 6 cases with negatne 
blood W assennanns the spinal fluid 
w'as stiuhetl and /a 3 of these it was 



304 


William S. Middleton 


negative and m an equal number, posi- 
tive In 2 other instances a low titre 
m the blood was checked by strongly 
positive reactions m the spinal fluid 
The present series includes a consid- 
erable number of individuals with 
syphilis of the central nervous system, 
and any evaluation of the relative im- 
portance of the Wassermann reactions 
m the blood and m the cerebrospinal 
fluid must take this detail into ac- 
count Indeed, all of the five cases m 
which a negatne or a faintly positive 
blood Wassermann was paralleled by 
a positne spinal fluid, were diagnosed 


as various types of central nervous 
system syphilis Nevertheless, the 
check of a negative blood W assermann 
reaction by a positive return from the 
cerebrospinal fluid is sufficiently com- 
mon to warrant its consideration 
Increasing importance is being 
placed upon the fluoroscopic study of 
the heart and great vessels in luetic 
aortitis As pointed out by Kurtz and 
Eyster, 11 the elongation and the widen- 
ing of the aorta together with the 
pulsation to the right of the sternum 
and the visibility of the descending 
aorta in a subject undei 50 yeais of 
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age constitute suggestive criteria for 
the diagnosis of aortitis Any con- 
struction of such data into etiologic 
background must obviously be pre- 
sumptive, but in principle and prac- 
tice such grounds for the diagnosis of 
aortitis would appear sound, at least 
until that stage of life when sclerotic 
changes make their appearance m the 
vasculai bed Added to the fluoro- 
scopic examination of the aoita itself 
should be loutine orthodiascopy for 
cardiac size and contour Of some- 
what less general application and value 
are teleroentgenogiams for cardiac 
size and oblique or lateral views for 
the retiocardiac space If the obvious 
assistance in the diagnosis of aneu- 
rysm m four cases be eliminated from 
the present discussion, there remain 17 
patients upon II of whom roentgeno- 
logic studies were made In all of 
these, adequate data were derived 
from such observations to warrant a 
conclusion of aortitis In one instance 
(case 8) a negative cardiovascular 
diagnosis from a clinical standpoint 
was made positive by roentgenologic 
study Unfortunately the other two 
negative clinical diagnoses (cases 1 
and 20) were not checked by roent- 
genologic examinations 

Syphilis of the central nervous sys- 
tem was associated with syphilitic 
aortitis in 12 cases This figure is ex- 
aggeiated in a clinical sense, for only 
six of this group showed predominant 
central nervous manifestations The 
lemaming six cases so classified weie 
diagnosed in pait upon neurologic 
findings of an objective order or by 
serologic studies on the cerebrospinal 
fluid It must be concluded that for 
this senes, at least, the coincidence of 


syphilis of the aorta and of the cen- 
tral nervous system was very high 
One patient (case 13) had syphilitic 
cirrhosis of the liver 
The mannei of death constitutes the 
final point of clinical interest Cir- 
culatory failure accounted for 10 of 
the group Of these the termination 
was sudden in three and slowly pro- 
gressive in seven The next most 
common method of exitus was col- 
lapse succeeding malarial therapy 
The occurrence of three deaths at- 
tributable to this cause should give 
pause to the use of malarial therapy in 
central nervous system syphilis com- 
plicated by syphilitic aortitis The 
other directly determining causes of 
death were scattered thus cerebral ac- 
cident, 2, broncho-pneumonia, 2, rup- 
ture of aneurysm, 1 , rupture of aorta, 

I , ruptured esophageal varix I , 
melanosarcoma, 1 

Conclusions 

Bearing m mind that the group of 
cases above analyzed represents end- 
lesults of syphilitic aortitis in the 
mam, certain conclusions seem justi- 
fiable 

1 The diagnosis of syphilitic 
aortitis m the late stage was relative- 
ly accurate by physical methods, 
abetted by an adequate history 

2 Roentgenologic technique may 
effect an earlier diagnosis but the 
etiology cannot be so determined 

3 The Wassermann reaction on 
blood was positne onl\ m 61 per cent 
of cases, but furthei assistance is of- 
fered in this direction b> the higher 
incidence of a positive reaction in the 
cerebrospinal fluid Hence a check 
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of all negative bloods by spinal fluid 
study may be worthy of consideration 
where doubt exists as to the etiology 
of an established aortitis 

4 Most subjects with syphilitic 
aortitis succumb from circulatory 
failure Failing an early recognition 
and arrest of the syphilitic process, 
treatment must later resolve itself 
into an effort to preserve and support 


a failing myocardium m which ap- 
parently an mtercurrent coronary 
sclerosis of non-syphilitic origin is the 
determining factor in inducing degen- 
erative changes 

5 Malarial therapy imposes a 
heavy burden upon the myocardium 
Accordingly it should be avoided 
whenever there is evidence of aortitis 
with aortic valve involvement 
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Bronchomoniliasis: 

A Clinical and Pathological Study with 
Report of Illustrative Cases* 

Bv Otis S Warr, M D , F A C P , Memphis , Tennessee 


General History 

T HE history of the higher vege- 
tative organisms began with 
the work of Hook 1 in the seven- 
teenth century Saccardo, 1 in 1886, 
compiled and summarized the infor- 
mation gained up to that tune re- 
garding these organisms as patho- 
genic agents The revolution m medi- 
cine which followed the great discov- 
eries of Pasteur and Koch caused bac- 
teriology to eclipse mycology and only 
within the last twenty-five years has 
interest been revived in this important 
study, due chiefly to Sabouraud, Cas- 
tellani and Pinoy, and their associates 
Castellam has isolated many varieties 
of momlia and has described the dis- 
ease entity known as “broncho- 
momliasis’’ 

Bronchomoniliasis is a disease of the 
respiratory organs caused by a fungus 
of the Genus Momlia From Ceylon, 
in 1905, Castellam 1 ’ 2 published the 
fiist description of this affection and 
since then cases have been recorded m 
all climates P'rom Seattle to Siam, 
fiom Baltimore to Buenos Aires come 
case reports The only continent 

♦From the Polyclinic and the Department 
of Medicine, University of Tennessee 
College of Medicine 


from which reports are lacking is 
Australasia In 1915, Boggs and Pin- 
coffs® reported from Baltimore the 
first case of pulmonary moniliasis 111 
the United States and since then the 
disease has been obseived from the 
Great Lakes to the Gulf of Mexico 
and from the Atlantic to the Pacific, 
although m the intervening fifteen 
years only eleven other reports 4 have 
appeared in our medical literature 

In tropical and subtropical countries 
bronchomoniliasis is much more com- 
mon than 111 the temperate zone, but, 
masking under the guise of tuber- 
culosis, it occurs in all climates, no 
doubt, with much gi eater frequency 
than is generally recognized Realiza- 
tion of the cosmopolitian nature of 
momlia infection, indistinguishable as 
it is clinically from tuberculosis, will 
lead to growing appreciation in all 
parts of the woild of the -value of 
prompt recognition of this pathologi- 
cal entity, for, 111 its mild form, tins 
disease readily responds to tieatment 
with iodides but, if neglected or 
treated as pulmonary tuberculosis, it 
usually ends fatally 

P vruor.rxicm 

Since at present the definite bio- 
logical relationships between the yeast 
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fungi are not settled and fixed group- 
ing for the pathogenic forms is as yet 
undetermined, some eminent mycol- 
ogists m this country prefer to con- 
cur in the custom, practised abroad, of 
calling all organisms which produce 
yeast-like forms in abundance and 
propagate chiefly by budding, ‘blasto- 
mycetes’ and the diseases produced by 
them blastomycoses’, using the terms 
simply in the generic sense This 
teiminology is confusing and presents 
a difficulty to the reviewer, for in the 
United States the blastomycete is gen- 
erally regarded as a genus as separate 
and distinct as the Genus Momlia or 
the Genus Aspergillus, and in common 
usage these terms have only a specific 
meaning 

The Genus Momlia, generally re- 
gaided as belonging to the ‘fungi im- 
pel fecti’ or hyphomycetes, is widely 
disti lbuted in the tropical and tem- 
perate zones, and is present in the air, 
especially of the tropics It lives m 
nature m the saprophytic state, thriv- 
ing on decayed wood, dead leaves, and 
\ egctable debus of all kinds It may 
attack an) organ or system of the 
bod} Castcllani’s ' first investiga- 
tions were instigated by the constant 
finding of momlia, m large amounts 
and without the concomitant picsence 
of tuheicle bacilli, m the sputum of 
persons suffering fiom a disease entit} 
simulating pulmonary tubei culosis 
1 hesc persons were employed in tea 
fat tone** in Ceylon In the tea leaves 
and in the tea dust momlia w r as also 
found This initial finding led to 
studies which have definitely <»tal>- 
lehed ,1 large numbu of specie*, of 
tin* Genus Momlia as capable of Jn - 
mg tin sole talkative organism m 


bronchopulmonary disease The many 
varieties are differentiated chiefly by 
their biological characteristics, especial- 
ly fermentation of sugars The types 
most frequently found in broncho- 
momhasis are Monika tropicahs Cas- 
tellani, Momlia pmoyi Castellam, 
Momlia metal ondmensis Castellam, and 
Momlia krusei Castellam 

Castellam 6 found that monihae with 
the same biochemical properties may 
differ enormously m their patho- 
genicity for man and laboratory ani- 
mals Species pathogenic to man may 
be non-virulent to the usual laboratory 
animals The vegetative body or 
thallus of these organisms appears, m 
its parasitic stage, as a mass of myce 
hal threads or free-budding forms m 
the tissues which it invades Momlia 
fungi live saprophytically m the hu- 
man mouth Parasitically, they at- 
tack chiefly the skm and mucous 
membrane, more rarely the nervous 
tissue Bronchopulmonary disease is 
the most frequent manifestation of 
momlia invasion These fungi are 
not omnipresent but occur in most 
sputa, and when they appear in large 
numbers bionchomoni basis is usual- 
ly indicated 

Seemingly, the pathogenicity of these 
organisms in any given case depends 
laigely upon the lesistance of the 
host Tn numerous cases a preceding 
bronchitis, influenza, oi pneumonia is 
mentioned, and jn Uusse’s case, cited 
by Prochazka, 7 pregnancy and child- 
birth weic apparently primary condi- 
tioning factors Prochazka believe'* 
that most fungi have only a facilitate c 
pathogenicity and that a weakened con- 
dition of the host’s organism Hiiiman 
or animal} may provide the -oil 
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necessary for the development of full 
pathogenicity He suggests that sugar- 
containing media, such as the sugar 
beet, may increase the pathogenicity 
of these fungi From the considera- 
tion that monilia grows best in a me- 
dium which contains sugar, Balog and 
Grossi 8 believe that it would more 
readily penetrate a diabetic terrain and 
they give insulin m consequence From 
the analogy with thrush, of which 
monilia is the most common causative 
agent, Kotkis, Wachowiak and Fleish- 
er 9 think it reasonable to interpret 
bronchopulmonary moniliasis as a con- 
dition in which a primary untating 
factor, bacterial, toxic or mechanical, 
initiates changes which permit the 
fungi to gain foothold, and, once estab- 
lished, to become the essential element 
in maintaining the irritation 

Etiologic Factors 

Most of the cases reported have 
been m adults, a few suggesting that 
the infection was contracted in child- 
hood and, after a brief period of ac- 
tivity, lay more or less dormant un- 
til middle age The mode of infection 
is a matter of conjecture Undoubt- 
edly, the fungus exists saprophytically 
in the mouth and may under favorable 
conditions become pathogenic Farah 10 
and Iacono 1 state that it may be trans- 
mitted from man to man It may be 
picked up from vegetation, as in the 
case of the tea factory workers in Cey- 
lon Balog and Grossi 11 believe that 
the most frequent carriers of the or- 
ganism m Egypt are dried fruit and 
straw, and Mautnei 12 calls attention to 
the fiequency of the disease among 
those having close contact with pigeons 
and other birds, suggesting their food 


as a possible source of infection 
Since the fungus is prevalent in the 
air, it no doubt frequently enters the 
lungs by inhalation In Ceylon it was 
found in the nasal cavities of tea- 
tasters who snuff up tea as well as taste 
infusions, and Castellam and Chal- 
mers 5 found that guinea pigs into 
whose nostrils tea dust was insufflated 
daily for months developed a broncho- 
alveolar moniliasis Haberfield, cited 
by de Almeida and dos Santos, 13 
thought that the organism entered by 
inhalation, and later, writing with 
Lordy, suggested the tonsils as a 
portal of entry De Almeida and dos 
Santos 13 believe that the organism 
could travel by the blood stream as 
well as by the lymph stream 

There are those who agree with 
Galbreath and Weiss 2 that at present 
there is no agreement as to what con- 
stitutes the Genus Monilia and as to 
whether it has a primary or a second- 
ary" role m the etiology of nontubercu- 
lous chronic bronchitis Yet Castel- 
lani 1 has grouped the affections due to 
monilia as follows (i) Tonsillitis 
(tonsillo-moniliasis) , (2) Bronchitis 
(broncho-moniliasis) , (3) Conjunc- 

tivitis (ocular moniliasis) , (4) Enteri- 
tis (entero-moniliasis) , (5) Otitis 

(oto-mom basis) , (6) Urethritis (ure- 
thral moniliasis), (7) Dermatitis (cu- 
taneous and mucous moniliasis) Ia- 
cono 1 adds that m certain brain ab- 
scesses the cause has been found to be 
a monilia Certain!} from a noso- 
logical standpoint as Farah 10 suggests, 
every case of bronchitis, especiall} 
ever} one of long standing should be 
well studied and cultures from the ex- 
pectoration should be obtained 
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Symptoms 

Primary broncho-moniliasis appears 
in three forms, 1 e , (a) mild, (b) in- 
termediate, and (c) grave In the mild 
type the general condition of the pa- 
tient is good and there is no fever 
There is a slight cough with muco- 
purulent expectoration, often scanty 
and usually not containing blood 
Physical examination of the chest is 
negative or reveals only a few rales 
The intermediate type is characterized 
by a slight bronchial catarrh and slight 
fever which is of long duration The 
cough, more or less severe, is paroxys- 
mal, occurring ihornmg and night 
There may be some degree of dyspnea 
In the grave form, the symptoms, the 
entire clinical picture, and frequent- 
1} the loentgen picture, closely re- 
semble pulmonary tuberculosis both as 
to local and general findings There 
is the same hectic fever, the gradual 
and piogressive loss of weight, night 
sweats, and thoracic pain Cough and 
d) spnea are severe There is hemop- 
t>sis The mucopuiulent sputum may 
be of gi eater or lesser amount Ane- 
mia and emaciation are frequentl) pro- 
nounced On chest examination, there 
ma} be found areas of dulness with 
mci eased or diminished tactile fremitus 
due to consolidation or pleural thick- 
ening, bronchial or bioncho vesicular 
breathing, or the breath sounds may 
be entire!} absent, a few inconstant 
lint crepitations or mam moist rales 
as well as an occasional pleuritic rub 
The course of the disease ma\ be 
acute, but usualh it is prolonged, with 
remissions and exacerbations, termi- 
nating in gradual deterioration or grad- 
ti d rtemen Some of the inter- 
im dim* t\p(> present the pin surd 


signs of chronic bronchitis rather 
than of pulmonary tuberculosis Others 
present the clinical picture of bron- 
chial asthma In a number of cases, 
occurring m different parts of the 
world, the course has been described as 
resembling pneumonia Thus, rigors 
with high fever are mentioned in a 
few cases, and m several cases of 
acute onset the temperature fell by 
lysis after from eleven to fouiteen 
days, convalescence following Oc- 
casionally, sore throat and huskiness 
of voice appear as early symptoms In 
one or two cases, inflamed tonsils are 
mentioned Intense dyspnea is not in- 
frequently noted Balog and Grossi 11 
ascribe the dyspnea and cyanosis in 
some cases to the accompanying myo- 
carditis and decompensation of the 
right heart, which they attribute to the 
toxins of the monilia These authors 
also mention pains m the low r er limbs 
m cases of long duration 

The cough is paroxysmal, usually 
worse at night and in the morning 
The sputum is sometimes scanty and 
difficult to laise, sometimes abundant 
Except in the mild type of the dis- 
ease, it is likely to be blood-streaked 
It has been described as “like milk , 
later becoming curdly and pinkish, 
and again as grey, lumpy and gruel- 
like with a yeast-like taste An odor 
is sometimes present m the breath, 
xanously described as “like yeast’* 
and “like beer fermentation” Castcl- 
lam M remarks that the sputum may 
ha\e an odor resembling that of com- 
mercial yeast In examining sputum 
containing 1 1 Ottilia mctalondinnisi t, 
Wheeler and Hoffstadt 1 * detected a 
\ea‘.t-likc odor after a short period of 
incubation 
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Diagnosis 

The diagnosis cannot be made at the 
bedside It is based on (a) finding the 
fungus — yeast-like cells, more rarely 
mycelia — in the sputum, and (b) by 
culture The species is determined by 
the specific fermentation of various 
sugars The first essential is to obtain 
the sputum as fresh as possible after 
the patient has washed his mouth 
thoioughly with boiled or sterilized 
water Castellam 14 emphasizes the im- 
portance of having the patient gargle 
and rinse the mouth with sterile salt 
solution before being asked to cough 
or expectorate, because of the fre- 
quency with which the momlia fungi 
exist saprophytically in the mouth He 
also stresses the necessity of imme- 
diate examination of the specimen m 
order to avoid air contamination 

Primarily, the diagnosis rests on the 
absence of tubercle bacilli and the 
presence of momliae m the sputum, 
but cultural investigation and animal 
inoculation are also necessary Castel- 
lani, Douglas and Thompson 0 warn 
that a definite diagnosis of primary 
bronchomomhasis should be made with 
great care and only when the bronchial 
expectoration, collected with every 
possible precaution, contains momlia 
m fair amount, tubercle bacilli being 
absent, and when the number of or- 
ganisms decreases rapidly with the 
gradual improvement of the condition 
Tuberculosis is excluded by the skm 
reaction, repeated absence of acid-fast 
bacilli in the sputum, and the biologi- 
cal tests Syphilis and bronchial spi- 
rochetosis are excluded by serological 
tests and by examination for spi- 
lochetes Other fungi are to be con- 
sidered and looked for in cultures 


Animal inoculation, according to 
Castellam , 14 provides the conclusive 
step His criterion is that mtra- 
pulmonary injection into a rabbit must 
induce the characteristic numerous 
small white nodules, containing the 
fungus, in both lungs It is not suffi- 
cient that an injection into the peritone- 
um or vein produce death in the ani- 
mal with pneumonia and general 
septicemia, the strain present in the 
sputum must be shown to be capable 
of producing the characteristic lesions 
m the lungs In the published cases 
of bronchopulmonary moniliasis this 
condition does not appear to have 
been fulfilled very generally Some 
authors do not regard animal inocu- 
lation as essential to a final diagnosis 

Balog and Grossi 8 reported testing 
eighteen patients who had pulmonary 
moniliasis, using scarification tests and 
mtracutaneous and subcutaneous inoc- 
ulations Using as antigen an emulsion 
of the fungus killed by heat, they ob- 
tained only a general reaction which 
they interpreted as nonspecific There- 
after, they employed emulsions made 
from living, untreated Momlia ptnoyi 
Castellam which, they state, is strong- 
ly pneumotropic and does not harm the 
host when inoculated into the skm 
With this living antigen mtracutaneous 
inoculations were positive m all eigh- 
teen of the patients with pulmonary 
moniliasis and negative in all of the 
fifty-three controls consisting of nor- 
mal health} individuals or persons 
suffering from tuberculosis or other 
disease not due to momlia The scari- 
fication tests were not successful, al- 
though mtracutaneous tests made si- 
multaneously m the same patients, 
were positne In Stemficld’s 10 study 
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of fifteen cases of bronchomycosis 
associated with certain types of bron- 
chial asthma, intracutaneous reactions 
could not be interpreted 

Differential Diagnosis 

Differentiation from tuberculosis is 
as difficult as it is important Mere 
absence of tubercle bacilli from the 
sputum is in itself not conclusive The 
guinea pig inoculation test for tuber- 
culosis must always be made Roent- 
gen examination is also important and 
should never be dispensed with, even 
though it serves only to rule out pul- 
monaiy carcinoma It appears to be 
fan ly charactenstic of the roentgen 
picture m primary bronchopulmonary 
moniliasis that the apices remain clear , 
otherwise, the roentgenogram may cor- 
respond to that of tuberculosis in its 
larious stages 

Frequently momliae and tubercle 
bacilli are found together in the 
sputum In that event, the momha 
may be a saproph)te or there may be 
a true double infection Balog and 
Giossi* mention three cases in which 
the} found that the symptoms clearly 
indicated the presence of the two dis- 
eases They regarded the condition as 
a genuine moniliasis engrafted on a 
tuberculous base Many writers on the 
subject look upon the fungus as a scc- 
ondan imader when it is associated 
with the tubercle bacillus A large 
number even assume that it may be 
dtsrogaidcd from the therapeutic 
'standpoint That the fungus, appear- 
ing in abundance soon after infection 
ma} antedate tin tulierclc bacillus m 
tbf -putum b\ months is not deemed 
"ignifuant of tts priority as a cau^a- 
tie t agiut In gem ra! onci the tu- 


bercle bacillus has appeared, it is as- 
sumed that it represents the primary 
infection and bronchopulmonary mo- 
niliasis is assigned a secondary role 
The opinion, however, that the 
fungus infection is frequently the pri- 
mary disease is not without supporters 
Some feel that the ensuing pulmonary 
deterioration provides suitable soil 
for the subsequent lodgment of the tu- 
bercle bacilli In support of this view 
Marett’s observations are of interest 
Ferguson 17 cites Marett as saying 
that, in the Channel Islands, monilia 
infection of the lungs is as frequent 
as tuberculosis, and that most patients 
with tuberculosis have the double in- 
fection. Marett found “blastomycetes 
alone in forty per cent of cases of 
suspected tuberculosis, “blastomycetes” 
and tubercle bacilli in forty per cent, 
and tubercle bacilli alone in twenty 
per cent ITis experience led him to 
conclude that patients of the first class, 
if left untreated, soon pass into the 
second, a damaged lung being paitic- 
ularly susceptible to tuberculous in- 
fection, and that this second group has 
an outlook less hopeful than that of the 
third group who have only the pure 
tubercle bacillus infection In order 
to avoid mixed infection in patients 
who have tubeiculosis only, he urges 
their isolation from patients who 
Ime fungi as well as tubercle bacilli 
in the sputum He finds that all cases 
of true double infection do best bv 
treating the monilia infection first 
and then proceeding with the tubercle 
bacillus \accine In this, Balog and 
and Grossr agree with him Craik. n 
who ciu*> Marett’s observations m 
connection with Ins own report of a 
c«im. of brom hrmitlmonary moniliasis. 
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says “I think it piobable that Colonel 
Marett has brought to light a truth un- 
suspected by his predecessois — that 
chronic blastomycetic bionchial ca- 
tarrhs occur frequently and that they 
are the commonest precursors of tu- 
berculosis in this country (England) " 
The following is an lllustiative case 

M B , aged 56, a merchant, first con- 
sulted the author m December, 1923, be- 
cause of fever, cough, dyspnea, and pam m 
the chest 

Past Htstoty Ten years before, he had 
had an attack of “pneumonia” and was con- 
fined to his bed for three months There- 
after, he had had one or more attacks of 
“bronchitis” each winter Tuberculosis was 
suspected each time, but in no instance were 
tubercle bacilli found m his sputum 

Present Illness The attack which began 
late in 1923 kept the patient m bed for a 
little more than one month In addition to 
cough, djspnea, and a pleuritic type of pain 
in the left chest, there was an irregular 
temperature ranging from 99 0 to 103° The 
cough was paroxysmal and there was pro- 
fuse expectoration of a yellowish mucoid 
material, occasionally blood-streaked The 
respiration was rapid, varying from 30 to 40 
per minute The pulse rate ranged from no 
to 120 Examination of the chest revealed 
a leathery pleuritic friction sound over the 
entire left chest Many moist rales were 
heard over both lungs, but were most nu- 
merous over the lower half of the left 
Resonance was impaired, especially over both 
lower lobes, the impairment being somewhat 
more marked over the left Several exam- 
inations of the sputum were made All 
were negative for'" tubercle bacilli but 
Manilla puhnonalts was found each time, 
both on direct smear and m culture An 
x-ray examination of the chest (see figure 
1) showed extensive infiltration throughout 
both lungs, more marked on the left with 
both lower lobes especially mvohed Iodide 
treatment was instituted and at the end of 
six w'eeks the patient was able to return to 
his business He was, however, still short 
of breath on slight exertion and continued 
to have paroxysms of coughing 


Clinical Com sc He was not seen again 
for eighteen months At that time he was 
having another attack of “bronchitis” sim- 
ilar m every respect to the one just de- 
scribed The sputum was again negative 
for tubercle bacilli but Manilla pulntonahs 
was readily demonstrated as before X-ray 
examination (see figure 2) now showed a 
diffuse infiltration of both lungs as be- 
fore, but with considerably less involve- 
ment of the left lower lobe The amount 
of lung involvement, on both examinations, 
was out of all proportion to the patient’s 
symptoms and general appearance The 
blood examination showed the following 
Hemoglobin, 75 per cent , erythrocytes, 
4,400,000, leucocytes, 8,150, polymorphlo- 
nuclear neutrophiles, 76 per cent , lym- 
phocytes, 24 per cent 

Six months later, the patient had an- 
other attack which began in every respect 
like the many previous ones There was 
the usual fever, pain in the chest, dyspnea, 
and cough with rather profuse expectora- 
tion After a few days, areas of con- 
solidation were found in the lower lobes 
of both lungs Respiration became very 
labored and marked cyanosis appeared 
The sputum contained considerable blood 
and was more tenacious than usual Sur- 
prisingly enough, examination of the 
sputum showed many tubercle bacilli and 
many pneumococci No momhae were 
found m direct smear but they were grown 
in culture as before The patient died at 
the end of two weeks, apparently, from a 
bronchopneumonia An autopsy was re- 
fused 

In such cases as this it is, of 
course, impossible to determine defi- 
nitely which infection pieceded In 
this paiticular instance, however, it 
seems only reasonable to assume that 
there was a genuine primar) monili- 
asis which prouded suitable soil for 
the later imasion of the tubercle ba- 
cilli, the bronchopneumonia serving 
merely as a terminal event 

Balog and Grossi 8 emphasize one 
important point of differentiation be- 
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t\\ een primary pulmonary monili- 
asis and the secondary form accom- 
panying tuberculosis Cases of pri- 
mary moniliasis of the lungs always 
show lesions of the base while lesions 
at the apex of the lungs, or extend- 
ing to the apex, are identified as 
mixed forms of tuberculosis and 
moniliasis, the mycosis being re- 
garded as a secondary infection A 
second point of differentiation is that 


in secondary moniliasis, the mucous 
membranes of the mouth, pharynx, 
and bronchi are usually invaded by 
the fungus This is very rare in the 
primary type of lung infection 

In addition to a symbiotic action 
between momlia and the tubercle ba- 
cillus, other cases of mixed infection 
of the lungs have been reported Sec- 
ondary hronchomomhasis is not in- 
frequently met with in such cachectic 
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diseases as cancer and diabetes 
Monilia finds sugar-containing media 
particulaily desirable soil 

The following case of pulmonary 
moniliasis occurred m a patient who 
also had syphilis The relation be- 
tween the monilia infection and the 
syphilis was always problematical 

W W , male, aged 41, first came to the 
clinic m December, 1923, complaining of 
shortness of breath, cough and weak- 
ness 


Past Histoiy For fifteen years he had 
been troubled off and on with cough, much 
wheezing, and dyspnea on exertion For 
three years these symptoms had been con- 
tinuous Occasionally he had had fever for 
several days at a time, and a few times 
the sputum had contained blood Neverthe- 
less, he had gained twenty-five pounds in 
weight For several years he had been 
having hay fever with attacks of asthma, 
commencing m August and continuing un- 
til frost Aside from his pulmonary symp- 
toms his general health had been good 
There was a fairly definite history of 





Fig 2, Case 1, M B (Ma>, 1925) A diffuse infiltration of both lungs still present 
but a decided clearing of the left lower lobe 
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syphilis, but he had considered himself lower half of both lungs, more on the left 

cured than the right The heart sounds were ob- 

Prescnt Illness At the time of consulta- scured by the wheezing but were apparent- 

tion the patient related that the cough, ly normal The blood pressure was 110/85, 

wheezing and dyspnea, which had troubled the pulse 86, and the respiration 24 The 

him continuously for three years, w'ere blood count was as follows Hemoglobin, 90 

steadiK growing w r orse and were accom- per cent, leucocytes, 9,150, polymorphonu- 

pamed bj an increasing weakness He had clear neutrophiles, 68 per cent, lympho- 

the appearance of a robust middle-aged cytes, 32 per cent The blood Wassermann 

man weighing about 200 pounds His was four plus positive Urinalysis w'as es- 

breathmg was somev r hat labored and exam- sentially negative Several sputum exami- 

mation of the chest revealed a moderate lag- nations were negative for tubercle bacilli 

ging of the left side with greatly impaired No cultures were made at this time 

resonance o\er the left base Many moist Roentgenological examination of the chest 
and wheezing rales were heard over the (see figure 3) showed the left lung about 
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fifty per cent collapsed with multiple ad- 
hesions between the visceral and parietal 
pleurae, resulting in the formation of many 
pneumothorax pockets There was no free 
fluid, but there was an area of consolidation 
in the right cardiophremc angle, with some 
mottling throughout the right upper and 
middle lobes giving the appearance of pul- 
monary tuberculosis The heart and me- 
diastinum were displaced to the left 

Clinical Course Because of the unusual 
lung findings, the negative sputum, and a 
strongly positive Wassermann, a tentative 
diagnosis of syphilis of the lungs was made 
and an intensive course of antisyphihtic treat- 
ment was commenced Sulpharsphenamme, 
salicylate of mercury, and iodides were em- 
ployed alternately A month later the pa- 
tient reported that he was much improved, 
was coughing less, and had less dyspnea 
Three months after treatment had begun his 
general condition was greatly improved 
but there was no appreciable change m the 
pulmonary condition either on physical or 
x-ray examination The sputum was again 
negative for tubercle bacilli and the blood 
Wassermann was still four plus positive 
After two months more of antileutic 
treatment he was coughing more and ex- 
pectorating large amounts of yellowish pu- 
rulent sputum, occasionally blood-streaked 
He was having an irregular temperature, at 
times reaching 102° He also complained 
of frequent attacks of a pleuritic type 
of pam m the right chest The sputum was 
now cultured for the first time for possible 
fungi and Momlta fmlmonalis was grown in 
large numbers During the next twelve 
months, in addition to the routine antiluetic 
treatment he was given iodides in large 
doses, both by mouth and intravenously 
Under this treatment there was less cough 
and expectoration, less djspnea, and a con- 
siderable gain in strength The treatment 
was continued intermittently and about a 
year later the roentgenogram (see figure 4) 
showed that some re-expansion had occurred 
in the left lower lobe and in the base of the 
left upper with a diminution in the size of 
the pockets of pneumothorax The left lung 
was still very poorly aerated, showing mam 
areas of increased density, probabh fibro- 
sis No change was apparent in the right 


lung Three months later, examination 
showed continued improvement but there was 
one large area of pneumothorax present m 
the left apex reaching down to the level of 
the second rib anteriorly Still no change 
was seen in the right lung 

In the meantime, several sputum cultures 
had been made and the monilia u'as recov- 
ered each time Finally, an autogenous 
monilia vaccine was given over a period of 
two months with no apparent benefit The 
patient now passed into the hands of an- 
other physician who states that for the next 
three and one-half years the patient’s con- 
dition was essentially unchanged and that, in 
spite of the cough and dyspnea, he was able 
to carry on his work as a traveling salesman 
Several sputum examinations were made for 
tubercle bacilli, all of w r hich were nega- 
tive In December, 1929, he developed in- 
fluenza to which he succumbed m three days 

Mixed infections with two different 
fungi are occasionally met with Cases 
of mixed monilia and anaeromyces in- 
fection have been described by Castel- 
lani, Douglas and Thompson, 0 and of 
monilia and spirochetes by Castel- 
lam 14 They base their belief that each 
was playing an etiologic role on the 
cuie obtained by combining the treat- 
ments for the two conditions after 
treatment for each separately had 
failed They suggest that when a mild 
or moderately severe case of broncho- 
mom basis fails to respond to potas- 
sium iodide and creosote, mixed in- 
fection should be considered and a 
second organism looked for 

Cases of bronchitis and bronchial 
asthma, pneumonia, pseudodiphtheria, 
cancer of the lung, phthisis tuber- 
culosis of the axillar} r lymph glands, 
ghcosuna, diabetes bronchospiro- 
chetosis, anaeronn cosis, thrush and 
dermatitis ha\e all been mentioned in 
which a more or less important role is 
ascribed to monilia In its primary 
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form bronchopulmonary moniliasis 
should be promptly differentiated, 
especially from tuberculosis Even 
when secondary, it should not be neg- 
lected, for it only prolongs the course 
of the original process and causes fur- 
ther damage 

Clinical Pathology 
The monihae belong to the family 
of h\phomvcetes There aie many 
varieties Castellani 1 alone has iso- 
lated more than forty species and 
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others have added to this number 
The Genus Moniha is characterized b\ 
sporophores which are simple or sub- 
simple and proceed by constriction at 
their extremities, and by a chain of 
large lemon-shaped comdia often pro- 
vided with a disjunctive appaiatus 
The tendency has been, however, ac- 
cording to Castellani, Douglas and 
Thompson, 0 to include under the teim 
“monilia” all the organisms of the fam- 
ily Oosporacea Saccardo, 1886 The 
lack of definitely fixed biological re- 
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lationships in the field of the yeast 
fungi has been mentioned in a fore- 
going paragraph When isolated from 
lesions momlia presents microscopical- 
ly a vegetable body composed of my- 
celial filaments of somewhat large size, 
frequently having arthrospores and 
numerous free oval or somewhat round 
“buttons” When grown m cultures, 
especially on solid media, the organ- 
ism consists exclusively of oval or 
somewhat round “buttons” It grows 
well on solid or liquid media contain- 
ing glucose or maltose 

In making cultures the greatest 
care must be exercised to exclude the 
ordinary saprophytic mouth fungi 
Castellani’s 14 method is to cleanse the 
mouth with a wash of a I 5000 solu- 
tion of potassium permanganate The 
patient then expectorates into a sterile 
Petri dish The sputum is inoculated 
on plain broth, agar and glucose 
broth These are incubated at room 
and incubator temperatures At the 
same time, the sputum is examined for 
protozoa and tubercle bacilli After 
forty-eight hours, white colonies, milky 
in appeal ance with “cupola” tops, are 
selected and examined microscopically 
The presence of conoid foims about 
the size of a red blood corpuscle con- 
firms the presence of some species of 
momlia Passing the culture through 
a series of sugars completes the class- 
ification of the parasite 

Identification of momlia m direct 
smears of sputum is by no means easy 
unless the fungi are present m very 
large numbers Pijper 10 finds the le- 
semblance of the oval spores to the 
nuclei of body cells or even chromo- 
cytes veiy misleading He mentions 
a differential stain which he has found 


highly satisfactory In examining the 
fresh sputum, spirochetes are mled 
out by means of dark ground illumi- 
nation, lung paiasites, such as Paici- 
gommits nngen (Cobbold, 1880), by 
simple microscopical examination, and 
tubercle bacilli and the acid-fast 
species of Nocardia are distinguished 
by one of the usual methods of demon- 
strating acid-fast bacilli The presence 
of non-acid-fast species of Nocardia 
and of yeast-like fungi is revealed by 
coloring films of the fresh sputum by 
Irishman's and Cram’s methods 

The blood findings vary consider- 
ably, many investigators finding no 
important changes in the blood picture 
while others report marked varia- 
tions Some degree of anemia ap- 
pears to be the lule A slight leu- 
kocytosis has been mentioned a few 
times, and eosmophiha is fiequent 

Complement fixation reactions with 
the sera of patients have been ob- 
tained in some instances, notably in the 
cases reported by Farah, 10 Kurotch- 
kin and Chu, 20 and Hoffstadt and 
Langenf eltei 21 Stanfield 10 found the 
complement fixation leaction of equiv- 
ocal value, and concluded that the 
agglutination reaction gave no new in- 
formation Peruchena’s 22 agglutina- 
tion experiments with normal and im- 
mune seia weie negative I11 Pa- 
rise’s 23 case the organism was not 
agglutinated by the patient’s serum 
Faiah, 10 howevei, found that the 
fungus gave a positive agglutination 
reaction with the patient's serum and 
Hoffstadt and Lmgenfeltei 21 noted 
that this organism show etl spontaneous 
agglutination A positne precipitin 
leaction was obtained b\ Kurotchkm 
and Chu 20 when the patient’s serum 
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was added to various extracts of 
monilia cells, and control sera were 
negative Peruchena’s 22 attempts to 
produce hemolysis with cultures failed 
Roentgen examination is of value 
m all cases It shows definitely the lo- 
cation of the infection and its progress 
A general characteristic of genuine 
primary bronchopulmonary moniliasis 
is that the apices remain clear, even 
in advanced cases The x-ray also 
serves to rule out pulmonary carci- 
noma, and when used in conjunction 
with hpiodol injections, to exclude 
bronchiectasis 

A ery few postmortem examinations 
ha\e been reported A review of the 
literature on bronchomonihasis reveals 
onl) five authors 24 who mention autop- 
sies The only report of a postmortem 
examination made in the United States 
appeared from Baltimore in 19 r 6 when 
Boggs and Pmcoffs 3 described the first 
case of pulmonary moniliasis pub- 
lished m medical literature m this 
countn The case report appearing 
at the conclusion of this paper con- 
tains a detailed account of the post- 
mortem findings m the author’s case 
of primary bronchopulmonary mo- 
niliasis m which Moniha pulmonaln 
was demonstrated repeatedly in the 
"putum, both on direct smear and on 
culture Repeated examinations for 
tulx*rcle bacilli were always negatne 
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trapulmonary inoculation, but without 
the evident pseudotubercular nodular 
condition of the lung; (c) others pro- 
duce a peculiar nodular condition both 
in the inoculated and in the non-mocu- 
lated lung, when injected mtrapul- 
monarily and at times intravenously 
If the monilia isolated from the 
sputum is nonpathogemc, mtrapul- 
monary inoculation in rabbits produces 
neither lung lesions nor general in- 
fection When the fungus is virulent 
but only a secondary invader, in- 
travenous injection will kill the rab- 
bit and mtrapulmonary injection will 
induce a fatal septicemia, but without 
a localized nodular affection of the 
lungs When the moniha is the real 
cause of a broncho-alveolar condition, 
mtrapulmonary injection will produce 
in the rabbit a very characteristic 
nodular condition of the lungs, both 
lungs becoming studded after two or 
three weeks with a large number of 
w^hite nodules which contain the 
fungus Some of these nodules may 
coalesce, forming a staphyloid mass 
The smaller nodules are about one- 
eighth of an inch 111 diametci and 
micioscopically, contain in their centers 
masses of small white cells and poly- 
morphonuclear leukocytes which de- 
crease m number peripherally. They 
are in turn surrounded by a ring of 
epithelial cells, many containing pha- 
gocvti/ed smaller white cells, together 
with a few large multinudcatcd giant 
cells \t times the cells in the center 
of the nodules are markedly' degen- 
erated. the nodules there showing gro* 5 - 
caseation In most instances there ifr 
congestion but no pneumonia b 1 -'* 
twcui the nodule* Thickening of the 
mmm is prcMnt m tin small arterie- 
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CastellanP 4 maintains that the demon- 
stration of the characteristic nodular 
condition in the lungs is essential for 
the establishment of the diagnosis of 
primary bronchopulmonary moniliasis, 
while other writers contend that ani- 
mal inoculation is not even necessary 
when the sputum is repeatedly positive 
for monilia 

In their animal experiments, Balog 
and Grossi 8 used an emulsion of liv- 
ing mycetes Intrapulmonary inocula- 
tion, as first done by Castellani, they 
found to be the most efficacious method 
of injection They give an excellent 
description of the lung changes fol- 
lowing inti apulmonary inoculation in- 
to rats of a strain capable of produc- 
ing pulmonary disease, and note the 
remarkable likeness to tuberculosis 
Intracardiac inoculation into guinea 
pigs lesulted in death from acute 
septicemia Kurotchkin and Chu 20 
found that intrapulmonary inoculation 
of Momha U opicahs did not kill the 
rabbit in from three to five weeks, but 
invaiiably produced extensive necrosis 
in the lung with obliteration of the 
pleural cavity and formation of a few 
nodules Intravenous and mtiaperi- 
toneal inoculation killed with mycotic 
septicemia, small disseminated whitish 
nodules containing the monilia ap- 
pearing m the lungs and other organs 
In general, intravenous inoculation 
with a virulent stiain pioduces geneial 
septicemia , nodules may appear in 
vanous oigans, with or without si- 
multaneous lung involvement Intra- 
pentoneal inoculation may or may not 
succeed 

Prognosis 

The mild type of bi onchomomh- 
asis may result in spontaneous cuie 


and is always readily amenable to 
specific treatment Usually the inter- 
mediate type also yields to treatment, 
but the response is slow A pro- 
longed course of treatment is often 
necessary Sometimes this type ap- 
parently remains stationary, but, if 
neglected, it not infrequently passes 
into the severe form Except perhaps 
m its early stages, the severe type is 
usually incurable, although death may 
not take place for many months 

Chyrulia 25 presents from Venice a 
good example of the chronic interme- 
diate type of the disease A more se- 
veie form which, nevertheless, seems 
to have changed little over a period of 
ten years is described in detail by Gal- 
breath and Weiss 2 from Porto Rico 
Colaid and Jaumain 26 of Belgium de- 
scribe a case which presents the pro- 
gressive type In one of five cases, 
repoited by Stovall and Greeley 27 
from Wisconsin, the course was rapid, 
death ensuing in four weeks This 
case appeal s to have been of the severe 
type from the beginning The case 
leport which appears at the conclusion 
of this article illustrates the severe 
type of the disease 

Treatment 

The treatment of bronchomomhasis 
is based upon the specific germicidal 
effect of potassium iodide on momha 
This drug has had such beneficial ef- 
fect paiticulaily in the mild and mtcr- 
med'ate cases that it has come to be 
legarded as the specific In «c\ere 
cases ho\\e\er it appears to he of 
little, if am \a!ue In such cases 
hpiodol In intratracheal injection dc- 
sei \ es extended trial This ma\ lie 
combined with intramuscular mjec- 
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tions Castellan ^’ 14 advises that potas- 
sium iodide be given m fifteen gram 
doses in milk or water three times a 
day. this treatment requiring three or 
four weeks to effect a cure in mild 
cases In addition, he advises creo- 
sote, glycerophosphates and balsanucs, 
and tonics to combat the loss of appe- 
tite and the anemia He has found 
that cases of mixed infection, as for 
example moniliasis and anaeromycosis, 
are frequently cured by combining the 
treatments for the two infections 
When possible, the patient who lives 
m a hot moist pait of the world should 
be removed to a more suitable climate 

Stovall and Greeley 27 treated one 
case with intravenous injections of 
gentian violet, and saw much improve- 
ment Balog and Grossi 8 believe that 
insulin is of value. even in cases with- 
out gh cosuria Farah 10 states that 
pneumosan injections may prove use- 
ful He lecommends lipiodol — forty 
per cent iodine in poppy oil — (2 cc ) 
injected intramuscularly in the gluteal 
legion on alternate days, as this treat- 
ment appeals to be useful m earl) 
stages befoie there is serious damage 
to the hing'i Energetic tieatment, 
tiding “iodides, autovaccine (Stein- 
f eld's method), alkahnes In mouth, 
tilt! n\ loti t ra\s, etc", pioduccd good 
results in the chronic case Ch\urlia- % 
reported from Venice In XassoV s 
ca-e of a child who had previous!) had 
malaria, despite a negative search for 
plastnodia. the patient improved undu 
inti.MU quinine treatment Craik ,v 
tnated his patient success full) with 
ut ,dts potassium iodide and adrenal- 
in 

I.i the ir cast from the Belgian 
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and was m an advanced stage when the 
patient came under their observation, 
Colard and Jaumam 20 used injections 
of oil containing lodofoim, eucalyptus, 
and creosote, and mtiavenous injec- 
tions of sodium cacodylate and potas- 
sium iodide by mouth, all without 
result Because of respiratory diffi- 
culties artificial pneumothorax had to 
be discontinued, and because of the 
venous sclerosis induced, mtramusculai 
injections of Lugol’s solution, 6 cc 
per day, had to be substituted for the 
intravenous injections Local applica- 
tions to the buccopharyngeal lesions 
were powerless to check their ad- 
vance All treatment was unavailing 

Satisfactory results from small doses 
of roentgen rays in ten cases of 
bronchomycosis have been repoited by 
Howe and Schmidt . 29 but the) do not 
state the kind of fungus involved 
Among their patients were two bakers, 
each having considerable veast m the 
sputum Both were helped by x-iay 
ti eatments 

Vaccine treatment has had vaiving 
success Of the foity-thiee cases 
Pijper 19 mentions, sixteen w f eie 
tieated with autogenous vaccines only, 
the doses ranging fiom fifty million 
cells to two thousand million cells 
Ver) good results were obtained m 
thiee cases and there was distinct im- 
provement m three others, but in the 
remaining ten cases there was no im- 
provement This authoi believes that 
iodine should be given 111 addition to 
the vaccine Kotk s. Wachowiak and 
Meishu ’ saw complete, dwippearanci 
of sv mptoinv. following the use of au- 
togenous vaccine in one case, and great 
improvement »» another before H 
pa-eel out of control In SteinfcidV' 
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fifteen cases, iodides were efficacious 
and vaccines, prepared from organisms 
killed by heat, dose o I cc increas- 
ing to i o cc , seemed to help For 
therapeutic purposes Balog and 
Grossi 11 used the same emulsion of liv- 
ing, untreated Momlia ptnoyv Castel- 
lam as for diagnostic skm tests By 
repeated injections with progressively 
increasing doses, they were able to ef- 
fect healing m a short tune m most 
cases and to produce great improve- 
ment in the lemamder They note 
that momlia vaccine therapy always 
acts gently and that desensitization 
takes place during the treatment They 
have found vaccine treatment the only 
therapy which lestores the myocar- 
dium aftei injury by the momlia 
toxins 

Case Report with Postmortem 
Findings 

Mrs J H T, aged 38, the mother of 
four healthy children, the youngest five 
years of age, first consulted us in October, 
1923, because of fever, cough, and occasion- 
al hoarseness 

Family Histoiy The family history was 
negative 

Past Histoiy The patient had lived in 
Memphis for the preceding eleven years, 
prior to that she had lived in Virginia and 
in Washington, D C She had influenza 
during the epidemic of 1918 and typhoid 
fever in 1919 In 1920 she had an attack 
of pleurisy with effusion, apparently with 
complete recovery The chest was aspirated 
at that time but no bacteriological exami- 
nation of the fluid was made The follow- 
ing spring (1921) she had a second attack 
of pleurisy for which she consulted a well 
known internist in the East who diagnosed 
pulmonary tuberculosis although sputum ex- 
amination was negative for tubercle bacilli 
Within a few weeks she was free from 
fever and for the next eighteen months 
considered herself well 


Piescnt Illness During the early spring 
of 1923 she began to complain of cough and 
hoarseness, and a few times expectorated 
blood-streaked sputum, but she did not con- 
sult a physician Her weight had remained 
practically stationary since the attack of 
typhoid fever four years before, but there 
had been a noticeable lack of endurance and 
some shortness of breath on exertion It 
was of these symptoms as well as of cough, 
hemoptysis, hoarseness, and slight fever 
that she complained when she first consulted 
us There were no digestive or urinary 
symptoms Her menstruation was normal 
and regular 

Physical Examination The patient was a 
well developed and well nourished middle- 
aged woman weighing 160 pounds Her 
color was normal and she did not look ill 
The tonsils were somewhat enlarged and 
showed evidence of chronic infection The 
general physical examination was other- 
wise essentially negative except for the chest 
findings 

Chest Expansion of the left side w r as 
diminished Over the low’er part of the 
left upper lobe and over all of the left lower 
lobe there w r as marked dulness and decreased 
tactile fremitus Over tins area there ivcre 
moist rales and diminished breath sounds 
Both apices were apparently dear but there 
was an area of dulness without rales in the 
right axilla There were no areas of ten- 
derness to pressure 

Heart The apex beat was neither visible 
nor palpable The area of cardiac dulness 
blended with that of the lung dulness The 
heart sounds and rhythm were normal The 
blood pressure was 120/S0, and the pulse 82 

Clinical Course In spite of a negative 
sputum examination we concurred in the 
previous diagnosis of pulmonary tuberculosis 
and considered it of the fibroid t\pe \ 
few weeks later the patient entered a well 
known tuberculosis sanatorium 111 North 
Carolina where she remained for eight 
months While there her temperature re- 
mained normal except for an occasional 
slight rise following an injection of tuber- 
culin Her cough and hoarseness practical - 
h disappeared and she gamed sc\eral pounds 
in weight During her stu\ in the sanator- 
ium repeated sputum examinations were 
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made for tubercle bacilli all of which were 
negative No other bacteriological studies 
were made In spite of this clinical im- 
provement x-ray examination showed a 
definite increase in the area of infiltration 
in the lungs 

The patient returned to Memphis on July 
4, 1924 She looked and felt well The 
next da> she had a rigor followed by tem- 
perature of 103° In a few' hours there 
developed a pain of pleuritic tvpe m the left 


chest posteriorly The following dav she 
was coughing considerably and the sputum 
was streaked with bright blood Examina- 
tion of her chest showed marked dulness 
throughout the left lung from the level 
of the third rib to the base, with diminished 
breath sounds and tactile fremitus Moist 
rales were heard over both lungs but there 
were more over the left than the right 
and more over the lower than the upper 
lobes Respiration was 36 and the pulse 
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was 120 For the next ten days she was 
critically ill, her temperature ranged from 
ioo° to 103° At the end of two weeks 
the temperature was normal in the morn- 
ings but continued to rise m the afternoons 
to ioi° The dulness over the left base 
increased and a possible pleural effusion 
was suspected The chest was aspirated 
but nothing was obtained The sputum was 
persistently negative for tubercle bacilli 
The total and differential blood count re- 
mained normal 

Two months later the general condition 
of the patient showed very little change 
She was still having an afternoon temper- 
ature, and the cough and the quantity of 
expectoration had increased She had ap- 
parently gained in weight but was becom- 
ing more dyspneic and had to sleep most of 
the time on three pillows She was most 
comfortable when lying on the left side 
Chest examination now showed consider- 
able dulness and more moist rales over the 
right lower and middle lobes The right 
upper lobe and the upper half of the left 
upper lobe remained apparently clear 

In the meantime, repeated cultural 
studies of the sputum for fungi had been 
made and each time there was obtained a 
pure growth of Montha pulmonahs Castel- 
lam Convinced that we were not dealing 
with tuberculosis, we commenced the ad- 
ministration of iodides m large doses, at 
first by mouth and later intravenously The 
only noticeable effect of this treatment was 
a marked increase in the quantity of sputum, 
in which an occasional streak of blood con- 
tinued to appear Sodium cacodylate was 
then tried, both intramuscularly and in- 
travenously, but to no avail 

Finally, with both lungs apparently solidi- 
fied except the right upper lobe and the apex 
of the left upper, the dyspnea was so great 
that the patient was compelled to sit up- 
right to breathe There was considerable 
cyanosis and a moderate amount of sub- 
cutaneous edema The temperature contin- 
ued to range from gg° to ioi°, the pulse 
and respiration gradually increasing But, 
withal, there was no apparent loss of 
weight and but little anemia Death occur- 
red on December 24, 1924 


Roentgenological Findings The first x- 
ray examination, made October 2, 1923 (see 
figure 5), showed a marked and fairly 
homogeneous density throughout the left 
lower lobe which blended with the heart 
shadow The mediastinum and the heart 
were displaced to the left The upper mar- 
gins of the density were fnngy and in- 
vasive m appearance In the periphery of 
the right lung there were noted two areas 
of similar density, both roughly triangular 
in shape with bases at the periphery and 
apices toward the center of the lung field, 
the upper and smaller area seemed to be 
situated in the lower part of the upper 
lobe, while the larger area seemed to be m 
the adjacent part of the lower lobe The 
apices of both lungs were strikingly clear 

Five weeks later (see figure 6), the 
areas in the right lung had increased in 
size and were becoming more confluent 
The density in the left lung had extended 
upward, especially at the periphery No 
new areas were noted Seven months later 
(see figure 7), the heart and mediastinum 
were displaced further to the left and the 
upper lobe was so encroached upon, both 
from the mediastinum and from the in- 
vasion below, that only a small portion ap- 
peared to be air-bearing The two coalesc- 
ing areas in the right side now extended 
from the periphery to the mediastinum 
and seemed to involve all of the middle 
lobe as well as the lower part of the upper 
lobe That part of the shadow correspond- 
ing to the lower part of the upper lobe 
showed a lighter central area suggesting 
cavitation Several new small areas of 
densitj now' appeared m the right lower 
lobe 

The last x-ray examination was made 
October 2, 1924 (see figure 8), exactly one 
year from the date of the first observation 
The only important changes w r crc found in 
the right lower Jobe, where the areas of 
densitj had enlarged and coalesced until 
the peripheral half of the lobe seemed to 
be consolidated Onlv about one-third of 
the lungs remained ventilated 

Laboratory Findings When first ex- 
amined (October, 1923) Blood Hemo- 
globin, 90 per cent, leucoc\tes, 7,130, polj- 
morphonuclear neutroplnles, 66 per cent , 
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lymphocytes, 33 per cent, eosinophils, 1 
per cent The blood Wassermann was neg- 
ative Urinalysis was negative Two sputum 
examinations were negative for tubercle ba- 
cilli, no cultures were made 
After return from sanatorium (July, 
1924) Blood Hemoglobin, 90 per cent, 
erythrocytes, 4,670,000, leucocytes, 10,200, 
roly morphonucelar neutrophils, 70 per 
cent, lymphocytes, 27 per cent, eosinophils 
3 per cent Urinalysis was negative The 
sputum was repeatedly cultured at this time 
for fungi and al way's Momlm pulmonahs 


Castellani was obtained m practically pure 
growth Oval yeast-like cells with a few 
club-shaped segments were found every time 
in direct smears These were Gram posi- 
tive An abundant smooth white growth 
developed on all the usual media The 
same kind of oval cells were found in 
smears, and as the growth aged and as- 
sumed a “fluffy” appearance, bits of my- 
celium w'ere found Both continued to be 
Gram positive Broth remained clear at 
first and then a thin pellicle formed Acid 
and gas were negative on inulin, dulcite, 




t 


I * 

> 

* '■'t 


* ( im t Mr- J H 

’> r, >+, 4 (»' -»«♦' at '1 

' r1 l v- 'd ' * • c* 


r * N "'. !•«*> 'I hi 
vir« h'oimi,' confirm! 
tr *s !,< tr , r . 


of duisiti in tin rich* 
The density of tlu 1c 1 1 hm*-' 


Bronchomomhasis 


327 


and lactose, but at first they were positive 
on maltose, glucose, and saccharose There 
was no gas and very little acid on manmte 
As subculturmg was continued acid and 
gas were not produced in an}' of the sugars 
Simultaneous examinations for tubercle ba- 
cilli were negative 

An autopsy was performed and cultures 
were made from the lungs about four hours 
after the body had been embalmed, but no 
growth was obtained 


Autopsy Findings Examination was lim- 
ited to the thorax and abdomen 
Lungs The left lung was reduced to one- 
third normal size, and adhered closely to 
the chest wall, held by dense fibrous ad- 
hesions of firm consistency and difficult to 
tear The visceral pleura in several places 
was more than 3 cm in thickness and of the 
consistency of tough connective tissue The 
delivered lung presented a ragged appear- 
ance, produced by tags of fibrous adhesions 



Fig 7, Case 3, Mrs J H T (June, 1924) The mediastinum is displaced further to 
the left and onlv a small portion of the left upper lobe remains clear The densit\ in the 
right lung now" extended from the periphery to the mediastinum, and some smaller areas 
had appeared at the right base Both apices still clear (For this roentgenogram we 
are indebted to Dr C P Ambler, Ashe\ille, N C ) 
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The substance was quite resistant to cut- 
ting and its surface presented numerous 
small cavities rather uniformly distributed 
The largest was about 4 cm in diameter, 
and each connected with a bronchus These 
gave the lung a cheese-like appearance 
Most of these cavities were smoothly lined 
and mam were filled with a clear j elly'- 
likc material There was but little air-bear- 
mg tissue in either lobe The large blood 
•vessels were moderately thickened The 


lymph-nodes were small, pigmented black, 
and only one contained lime salts 
The right lung was increased m size, was 
less firmly adherent to the chest wall than 
the left, and presented a pale mottled ap- 
pearance The visceral pleura was slightly 
thickened Only parts of the upper and 
middle lobes were crepitant On the cut 
surface a few cavities w T ere found These 
resembled closely those found in the left 
lung as to size, lining and contents, while 
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the remainder of the lung substance was 
consolidated as in pneumonia but differed 
in gross appearance The consolidated 
portion was easily torn The torn margins 
resembled frogs’ eggs in shape and con- 
sistency The entire cut surface presented 
a glistening, shiny, grayish, translucent ap- 
pearance not unlike that of a colloid carci- 
noma The entire right lung, except a por- 
tion of the middle lobe and the apex of the 
upper lobe, was consolidated It was esti- 
mated that less than fifteen per cent of the 
lung was air-bearing 

Heart The pericardial sac was drawn 
to the left by neighboring adhesions The 
heart and vessels were otherwise normal 
in every respect The aorta presented a 
few linear patchy areas of mtimal thick- 
ening 

Liver The liver was slightly enlarged 
and the cut surface had the appearance of 
passive congestion 

Spleen The spleen was about normal in 
size and consistency The cut surface pre- 
sented several small firm tubercle-like 
bodies 

Other Organs The other abdominal and 
pelvic organs were essentially normal 

Mtct oscopical Findings were as follows 

Lungs The bronchial epithelium was 
usually denuded — that which remained 
showed metaplasia The bronchial walls 
were necrotic and infiltrated with mononu- 
clear wandering cells and lymphocytes with 
an occasional red cell and polymorphonu- 
clear leucocyte This infiltration extended 
from the bronchial walls to the immediately 
surrounding alveoli The remaining alveoli 
were characterized by the following changes 
(i) The filling and dilatation of the entire 
alveolus with serum albumin (2) The 
presence of a fibrin-like material occupy- 
ing the alveolus with the exception of an 
area subjacent to the alveolar epithelium 
Embedded m this fibrin-hke material were 
peculiar large pale cells of different sizes 
and shapes, with unusually well defined cell 
membranes There were definite connec- 
tions between the fibrin-hke material and 
the cell membranes These cells were usual- 
ly round, at times oval, but in the very 
large empty forms, pseudopodia-like struc- 
tures occurred The cytoplasm stained very 


pale, was reticular, granular or stippled, 
but occasionally crescentic-shaped forms 
occurred, formed by large clear empty 
spaces which crowded the nucleus and the 
cytoplasm to one end of the cell The 
nuclei were leptochromatic but large and 
occupied about one-half of the cell space 
Some cells contained two small nuclei An 
occasional cell was found with pyknotic 
nucleus but without cytoplasm (3) The oc- 
currence of syncytial masses in the same 
alveolus with the fibrin-hke material de- 
scribed above, but distinct and separate 
therefrom, usually lying at one end of the 
alveolus and but rarely in its center They 
stained dark red and were large, round, 
kidney shaped or crescentic In the smaller 
masses the nuclear structure was distinct 
and well defined while in the larger ones 
the nuclei were less well preserved and very 
poor m chromatin The nuclei occurred in 
the center or the periphery of a mass 

The alveolar walls, especially about the 
larger bronchial vessels, were infiltrated 
with the same types of cells Their ves- 
sels were engorged with red blood cells, 
but necrosis and rupture of their walls 
were also present In some areas, com- 
pression atelectasis was prominent The 
large pale cells previously described were to 
be found lining some of the alveoli, at times 
in aggregate nuclear masses The lung tis- 
sue, subjacent to the pleura, was character- 
ized by fibrosis, with an occasional small 
area of necrosis or infiltration with mono- 
nuclear wandering cells 

Lymph Glands The lymph glands showed 
diminution m size of the cortical germinal 
centers and widening of the pulp medul- 
lary spaces with increase of the latter’s con- 
tents 

We are indebted to Miss Florence M 
Frost, formerly Director of Laboratories of 
the Polyclinic, for the careful cultural 
studies and for their description in this case 
For performing the autops> and for the 
description of the findings we are indebted 
to Dr J A McIntosh, who was at the time 
Associate Professor of Patholog\ in the 
College of Medicine of the Unnersity of 
Tennessee We desire also to express our 
appreciation to Dr I D Michelson, emi- 
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nent mycologist and Professor of Bacterio- 
logy in the College of Medicine of the Uni- 
versity of Tennessee, for the description of 
the microscopical findings, and for his m- 
yaluable assistance and helpful criticism m 
the preparation of this paper 

Discussion 

In Case i the monilia infection ap- 
parently antedated the invasion of the 
tubercle bacilli In Case 2 it is doubt- 
ful whether any direct relation existed 
between the moniliasis and the s) philis 
Case 3 was apparently complicated by 
no concomitant factor, e\ en though 
treated for many months as tuber- 
culosis and preceded by influenza and 
pleuiisy It illustrates many of the 
salient features to be considered in 
dealing with fungus infection, empha- 
sizing the importance of early recog- 
nition, of prompt differentiation, par- 
ticularly from tuberculosis, and of re- 
peated bacteriological and roentgen ex- 
aminations A unique feature in this 
case ua« the yeiv sudden onset of the 
acute stage which continued unabated 
to a fatal termination in a relatively 
*'hoit time I11 two cases of rather ad- 
\anced tuberculosis, not mentioned in 
this scries w'c were able to demon- 
strate Momlta pulmonaln in the 
sputum and in these cases we belie\ e 
the unst-hke organisms were es- 
sentially secondary imaders 

It seems reasonable to assume that 
the monilia i" a stcondaiy imadcr al- 
though u ma\ he the thief factor in 
tu tuitammg tin chroniuty of >\mp- 
*omis u' -mu tyjHs of pulmonary di"- 
Pfotln/I'i' Kotl-is Waiho- 
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some irritant agent, bacterial, toxic or 
mechanical, may initiate m the mucosa 
of the bronchus certain changes which 
make it possible for the monilia not 
only to maintain its existence but to 
groyv If these assumptions are cor- 
rect, yve may ha\ r e to interpret bron- 
chomomhasis and probably many 
other types of bronchomycosis as con- 
ditions in which a primary factor, 
either still actn r e or no longer acting, 
has initiated certain changes yvhich 
hay^e permitted the fungi to gam foot- 
hold and to find more or less perma- 
nent lodgment in the bronchi The 
numerous cases, such as Case 3, in 
which a preceding bronchitis, influ- 
enza, pleurisy or pneumonia is men- 
tioned, suggest a loyvered resistance of 
the host, thus proyidmg a suitable soil 
for the development of these fungi 
We must concede that, once estab- 
lished. they are capable of becoming 
and not infrequently do become the es- 
sential and important element in main- 
taining the irritation in the lesion? 
yvhich they unade In studying such 
cases yve should as a rule look beyond 
the relatnely aydrulent moniliae. 
yyithout 111 any yyay ignoring the role 
of these fungi for some other posst!’ 1 " 
factor m the causation of the chi 0111c 
inflammation Also, yyc should cer- 
tainly study yery carefully all case" ot 
chionic bronchitis, tuberculosis of the 
lungs and other pulmonary disease" ot 
long duration especially those whiib 
in any yyay run a peculiar clinical 
ioui"C. and in such casts should in* 
"is{ upon repeated bacteriological e v - 
nn.mrmon" for fungi 
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Post- Vaccination Encephalitis* 


By Charles Armstrong Suigeon, U S Public Health Seincc , 

Washington , D C 


O ST-VACCI NATION enceph- 
alitis is a disease of unknown 
etiology that has appealed m re- 
cent years and which occuis without 
regard to the existence of known fac- 
tors other than the presence of a le- 
cent vaccination against smallpox 
The disease has a moitahty rate of 
approximately 43 pei cent and has 
associated with it pathological changes 
of the central nervous system which 
are similar to those found 111 the acute 
neivous manifestations occasional!}' 
noted following smallpox, chicken pox, 
measles and certain othei acute in- 
fections 

History and Epidemiology 

Uucksch 4 m June, 1924, published a 
series of three cases with post-vaccina- 
tion neivous manifestations which oc- 
cuired 111 Czechoslovakia Following 
this publication, some 600 such cases 
have been lepoited from Europe — 
Holland, England, Geimany and Nor- 
way, m the order named, having suf- 
feied the gieatest numbei of cases A 
numbei of additional Euiopean coun- 
tries have had a few cases Outside 
of Europe repoited cases appeal to be 
mainly confined to the United States 

^Presented at the Baltimore Meeting of 
the American College of Pin MCians March 

24, 1931 


An isolated case 01 two has been 
reported from both Asia and Afiica 
while Australia, South America, Cen- 
ti al America, Mexico and Canada 
have not reported instances of this 
complication, notwithstanding the fact 
that, during the last few } ears, au- 
thonties 111 these countnes have been 
on the alert for them In the United 
States 51 pi oven 01 piobable cases 
have been recorded for the ten icar 
period just puor to 1931 F01 tv-one 

of these occurred during the last thice 
yeais of this period, or a lough esti- 
mate of one case foi each 350,000 vac- 
cine points sold m the United States 
duiing 1928, 1929. and 1930 

Not only has post-\accmation en- 
cephalitis when judged on the basis 
of lepoited cases, shown a tendcnc) 
towaid unequal international distri- 
bution but within the \aiious bea\ih 
involved counti ics it has show n a ten- 
dency to gieatei pi evidence 111 ceitam 
localities than in othei s This peculiar 
localization of cases seems scaitch to 
be explained In the lelatne numbei of 
vaccinations pcifoimtd 111 the difteiuit 
localities 01 In differences in tin. 
methods of vaccination which weic em- 
ployed Noi have the caM> followed 
the employment of am paitieulai vai- 
cine virus A striking numb. 1 of in- 
stances ha\c also been it ported in 
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which two cases have developed in the 
same family 

The heauest incidence encountered 
m the United States occurred m a city 
of approximately 450,000 inhabitants, 
where among some 5,000 primary 
.school -vaccinations there were five 
cases, vaccinated within a period of 
thuteen day s, which developed post- 
vaccination encephalitis These cases 
were vaccinated by five different vac- 
cinators who employed various types 
of single insertions The same man- 
11 facturei’s -vaccine was used 111 each 
of the five cases This fact, however, 
loses significance since this producer 
sold most of the -vaccine virus used 111 
the locality leferred to during the fall 
ot 1930 The same producer, more- 
out disti ibuted vaccine virus to many 
localities of the United States without 
similar group incidence having been 
noted elsewheie Moreover, cases are 
know’ll to have followed the use else- 
wheic of vaccine prepared by several 
different manufacturers In the af- 
iccted aieas of Europe cases have 
toll owed the use of rabbit brain -virus, 
as well as calf strains from many 
sources including vnus impoitcd iead} 
to use from countiies 111 which post- 
vatcination encephalitis had not been 
repoitcd 

The complication occurs usually 
hut not invariably following the first 
01 ptimarv ‘“take” and is, therefore, 
largely confined to children Vlults 
ntc.howtvei octasiotialh attacked In 
afitcud oiimlriis where infant vatei- 
n it ton i- pi active d to .1 comidtrabk 
t ' tint *■« latju r.mtv of tilt*- com* 
p’u it t*. lion noted following 

i.tun' jurfo'-nud during the 


first year of life, the incidence being 
estimated by Scott 5 as about one-sixth 
of that observed following pi unary 
vaccinations performed at later ages 
However, if the companson were 
made between primary vaccinations 
under one year and those pei formed 
at school age the figure would be prob- 
ably even more favorable to infant 
vaccination In the United States the 
cases so far reported range from 3 
to 49 years in age Both males and fe- 
males are susceptible The compli- 
cation may develop from a few r days 
to several weeks following the vacci- 
nation but there is a striking tendency 
for it to make its appearance fiom 
the tenth to thirteenth day inclusive 
following primary vaccinations, with a 
tendency for the interval to he some- 
what shoitened in cases which follow 
secondary vaccinations In other 
words post-vaccination encephalitis 
when it develops usually appears 
when the vaccination is at its height 

European cases have usualh fol- 
lowed multiple insertion vaccinations, 
this, until recently, being the appioved 
method of vaccination in the a flee ted 
countries In some instances the com- 
plication has followed local “takes” of 
exceptional severity and in at least one 
instance was accompanied by a syn- 
chronous^ appearing gcnciahml ci up- 
turn interpreted as genet ah/ed vac- 
einia 

r.uiopean cases have, however, ap- 
peared following single* nisei tion vac- 
cinations and in the United States all 
the cases have followed this ty|« of 
insertion The cvidemt, moreoui. i w 
ckar that tn main instances the local 
taH s ran a -atisf.n torv <our*a and 
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weie not of exceptional seventy 
Clinical Picture 

The onset m post-vaccination en- 
cephalitis is usually sudden with a 
feeling of illness, fever, vomiting and 
headache Diowsmess and coma may 
supeivene rapidly 

The neurological symptoms vaiy 
maikedly m individual cases and may 
point to a major involvement of the 
meninges, the brain, the brain stem 01 
the cord Depending upon the legions 
involved several types of the disease 
have been recognized by those who 
have studied particularly the clinical 
manifestations 

1 Meningeal Type This type is 
common m infant cases, is maiked by 
vomiting, headache, rigidity and re- 
traction of the neck and often by con- 
vulsions The Keinig and Brudzmski 
signs may be positive and a meningitic 
ciy may be present 

2 The Coitical Type In this 
type convulsions are the most promi- 
nent symptom In two cases of our 
series convulsions appeared suddenly 
after the children who were considered 
to be quite well had been put to bed 
for the night Both tonic and clonic 
convulsions may occur in the same in- 
dividual accompanied by loss of con- 
sciousness Disturbances of sight and 
hearing may be present Such at- 
tacks may be rapidly fatal, death in one 
of the cases investigated resulted 
within twenty-four hours from the on- 
set of symptoms which made then ap- 
pearance eight days following the vac- 
cination In one non-fatal case of this 
type theie is maiked mental deteriora- 
tion with attacks of petit mal ap- 
parent aftei a penod of two v cars 
In anothei case attacks of petit mal are 


still appearing six months after the 
subsidence of acute symptoms 

3 Brain Stem Type In this tjpe 
somnolence, rigidity, tremors, twitch- 
ing, with altered leflexes, aie usual 
features The eye muscles usually 
escape but may show involvement m 
some cases 

4 The Myelitic Bonn Here the 
involvement of the lower motor tracts 
may produce a picture simulating that 
of poliomyelitis with crippling of one 
or moie extremities However cases 
showing a complete paralysis of the 
lower limbs, such as would almost 
surely give a bad prognosis foi prompt 
l ecovery of function in poliomyelitis, 
may cleai up diamatically within a few 
days In other instances the myelitic 
foim may present the picture of a 
transverse myelitis with loss of motion 
and sensation below the involved seg- 
ments In one case of this type which 
we have obseived there is still com- 
plete loss of motion and of sensation 
below the affected segment after a 
period of six months Cases of this 
type have, however, been lepoited m 
which recoveiy has taken place moie 
or less piomptly 

5 Tetanic Bonn A tetanic type 
with tnsmus and opisthotonus as 
prominent symptoms has been oc- 
casionally noted both m this count i> 
and m Europe Such ca-es are of 
especial interest in that lhe\ ma\ be 
confused with post-vaccination tetanic 
The clinical picture in these c.i'-e- 
however, has as a rule been i.ulwr 
atypical for tetanus 

While these five cluneal tvpe" <>t 
post-v accination encephalitis ba\v beta 
lccognwed among pathological con- 
firmed cases and me of a-»i-t in e m 
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the clinical understanding of the dis- 
ease. it should be remembered that the 
classification is an arbitrary one and 
that most cases present symptoms 
suggesting two or more of these clin- 
ical groups For instance, headache, 
drowsiness or coma, rigidity of the 
neck, con Mil si on s — often of Jacksonian 
t)pe incontinence or letention of 
ui me, altered reflexes and paresis or 
parahsis are features which may be 
met in cases which differ markedly in 
other respects Sensoi} disturbances 
hate been most frequently noted m the 
lowei extremities Loss of hearing 
and sight have been noted m a few in- 
stances It is to be noted that alert- 
ness is sometimes encountered in place 
of the usual lethaigy and pains may 
be pi eminent symptoms Trophic dis- 
turbances have been occasionally met 
with 

l)n i lrlntial Diagnosis 

Cases hate been mistaken foi men- 
ingitis* of epidemic or tubeiculous 
type muungismus, encephalitis leth- 
al gica pohomt elitis sunstiokc, cere- 
bial hemorrhage, tetanus, epilepsy, 
and hysteria In cential nertous dis- 
order*. the patient should always be 
examined for the piesencc of a re- 
cent tan ination “take’ The piesencc 
ot a taccmation performed within 30 
dat- of the onset of nett mi'* symptoms 
"hoiild suggest the possibility of post- 
\ >« 1 mation encephalitis In case the 
on-tt talN between the Until and thn- 
t< tilth dat- imlu-iti tin- fact is of 
qu d it iit»t indeed 01 gintir mipor- 
t u* * in in tk*iie a dugim-i- of post* 

' Iti’liil.nn iimphaltis til.il! 1- t!)>* 
C r»i< t< x of tin m 1 1 otis -tmpioni- 
huf 1, jn.ee, ‘s h» ’■ ti»‘ dun r* mi 1! 

* t ” >v* V * t>- * a* fl :>o*t 


tion encephalitis and post-taccma- 
tion tetanus an interval of 14 days 
or less from vaccination to onset ot 
symptoms strongly fators post-tacci- 
nation encephalitis, while one of 17 
to 24 dajs or longer strongly fators 
post-vaccination tetanus The spinal 
fluid m post- vaccination encephalitis is 
clear, show's no visible or cultnatable 
organisms, and may be essentialh 
normal However, it is usually under 
increased pressure with an augmented 
cell count In a few instances vaccine 
virus has been demonstrated in the 
cerebio-spinal fluid but this has been 
an exceptional finding 

Pathology 

The cential neivous sjstem change* 
encountered in post-vaccmation en- 
cephalitis aie distinct fiom those ot 
poliomyelitis or of encephalitis lc- 
thargica. but are similar to those en- 
countered in the nervous system in- 
volvement which occasionally follow- 
acute infections othei than \aecinia 
The charactenstic finding in these cases 
consists of adventitial and pci inch enti- 
tled lound cell mfiltiation mainly con- 
fined to, but distributed thioughout the 
wdute matter of the brain and cord 
\\ ith the Wcigei t or other apjiropiiate 
staining method /ones of myelin de- 
gcneiation may be seen centered about 
the smallei vessels and giadually lad- 
ing into noimal myelin tis-iu The-t 
pemasctilar lesions usually though 
not always, have shown a symmetrual 
distribution 'I'hcir number and in- 
lin-ity mac , however, vaiv .it dilunnt 
h\<ls, a fad wlmh account- toi the 
variability of -unptom- 

Pi ft' so-i- 

\ir ai ' t!t> < t-( - far trpo r t(d 

tv from * ,< dt hinded h i\» < t!* 1 * '* 
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fatally In non-fatal cases the recov- 
ery is usually prompt and without 
sequelae Exceptions to this lule are, 
however, far from rare 

Prevention 

Beyond the fact that vaccinations 
performed during the first year of life 
are lelatively less liable to be followed 
by post-vaccmation encephalitis than 
are primary vaccinations performed 
later, little is known as to prevention 

The Rolleston Commission m Great 
Britain lecommends the abandonment 
of multiple insertions m favoi of a 
single small implantation of vnus and 
is experimenting with dilutions of 
lymph While such measures aimed 
toward a milder type of local and gen- 
eral vaccination response would seem 
to be indicated, their value m the pre- 
vention of the complication under dis- 
cussion has yet to be established 

Treatment 

In addition to symptomatic treat- 
ment gi eat care should be taken to pre- 


vent the development of bed sores, 01 
of cystitis in cases requiring cath- 
eterization Horder , 3 Hekman , 2 and 
Gruneberg 1 have utilized the serum 
from vaccinated individuals, prefer- 
ably those recently vaccinated, m the 
treatment of fourteen cases of post- 
vaccinal encephalitis and consider then 
results as encoui aging The same treat- 
ment has been employed in a few cases 
m this country but without any clear 
indication as to its value 

Etioeogy 

While a definite relationship be- 
tween vaccinia and the occurrence of 
post-vaccination encephalitis has been 
established, the exact nature of this 
connection is still obscure Attempts 
to produce the condition in Iaboratoiy 
animals have in the opinion of most 
workers met with uniform failure 
Various hypotheses have been ad- 
vanced in an effort to explain the oc- 
curience of the condition but time 
will not permit of then considera- 
tion 
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Clinical Aspects of Portal Cirrhosis* t 
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S TUDIES on the experimental 
pathology of the liver have 
thi own light on many obscure 
clinical featuies of portal cirrhosis, 
and Ime shown the significance of 
certain points concerning the genesis 
and course of the disease which are 
not generally appreciated The fact 
that ascites can be produced only oc- 
casionally m animals, and then only 
with difficulty, and after much injury 
has been done to the liver, suggests 
that m man the clinical syndrome of 
poit.il cirrhosis with ascites must rep- 
i c sent the terminal stage of a long- 
lasting disease Just as the general 
well-being of animals which are re- 
ceiMiig daih sublethal doses of hepatic 
poisons pusists until the amount of 
turn tinning hepatic tissue is reduced 
to a cuticul point, so does the human 
Mttim of cirrhosis ficqucnth remain 
unawaic of the presence of the disease 
until irreparable injure has been done 
1 he hepatic lesions which are in- 
cluded undet the generic term of 
hepatic cirrhosis are supposed to rep- 
tilt ctid-ie-ailt of a process <u 
repair and progrt -.-ice fibro-is const - 
( )U* n* uti ‘-uttt-.sHt foc.d dc generation 

*H«- ,! i • r» fc th* <>r 

f'*i * • {* i**(* i i»r '* M >r« l i 

5 / ! 

* t * ‘ t.f' l ) s t r . i i '!•*!•« /i» 

” » : v .• • - m » • * 


or necrosis of the hepatic cells at the 
periphery of the lobules 42 The repar- 
ative processes eventually lestnet the 
portal, venous and capillar} bed, and 
the anatomic end-result is dtsoigamra- 
tion of hepatic structure with lobula- 
tion and formation of adenomas The 
physiologic end-results aie tw r o poital 
hypertension and hepatic msufficienc) 
Theoretically any toxic substance 
which is capable of destioymg or in- 
juring hepatic cells, and which may act 
intermittently over a long period of 
time, is capable of producing the 
anatomic lesions of cirihosis Wheic- 
as a numbci of factors probably enter 
into the production of the disease, the 
end-result is appatently not specific 
for any particular agent So fai a s 
can be seen now', it appeals that the 
various foims of cm hosts lcsulting 
from diffuse infectious processes such 
as s\philis, the use of alcohol, ot of 
scceial othci chemical poisons, are 
much alike clinically and e\cn path- 
ological)} It is foi this icason that 
a clinical classification of cirrhosis is 
so h.ud to make Main clinical t\pt-> 
ha\< been described some of which 
arc reasonable well defined \niong 
thc't mac be mentioned (i) portal 
cirtliO'js with tithe i In pc rtropln or 
•ttiopln ot the Inti , 12 ) bilian ur- 
rlio-si*. util, r piun.trc ot stcomlnn tu 
t M’,d» j. tt» bdiarj ob-vtnn Hon , 
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pigmental y cinhosis (hemochromato- 
sis) , (4) capsular cirrhosis (poly- 
serositis), and (5) the cirrhosis of 
Wilson’s disease F01 the purposes of 
this paper portal cirrhosis may be de- 
fined as the end-stage of a degenera- 
tive or inflammatory hepatic lesion 
which has reached the stage of lobula- 
tion and which moie or less restricts 
the portal venous cn dilation 

Etiology 

Experimental cirrhosis has been 
produced chiefly by toxic substances 
which enter the liver through the 
portal blood stream Biliary cirrhosis 
secondary to experimental obstruction 
of the common bile duct may progress 
to portal obstruction and ascites 
Clinically, a similar situation prevails 
There are many etiologic agents which 
are supposed to be capable of causing 
hepatic injury, but the evidence against 
most of them is largely circumstan- 
tial Alcohol may be cited as a case 
m point Although about fifty per 
cent of patients with portal curhosis 
admit the use of alcohol, not all of 
them have been heavy drinkers, and 
in only about five per cent of patients 
who exhibit maiked evidence of alco- 
holism do hepatic lesions of any great 
consequence develop There is. how- 
ever, as Rowntree 44 and others 43 have 
shown, some parallelism between the 
death late from alcohol and that from 
hepatic cirrhosis Functional hepatic 
mjuiy after abuse of alcohol has been 
demonstrated by v Bergmann , 4 by 
means of tests on the rate of excretion 
of bilirubin, he has shown, also, that 
a sinnlai delay in excretion of biliiubm 
exists in chronic alcoholism and in 
poital cinhosis 


Although alcohol will not produce 
entirely satisfactory experimental cir- 
rhosis, hepatic necrosis and fibrosis 
may follow its prolonged administra- 
tion 10 It seems well established that it 
is capable of producing stiuctural 
hepatic injury, but whether it acts di- 
rectly or through some intei mediary 
product is unknown It is known to 
produce changes in the gastro-mtestmal 
tract which may in themselves be the 
souice of toxic substances. 01 it may 
permit absorption of the latter from 
the intestine It is also lecogmzed 
that alcohol may act as a solvent foi 
toxic organic substances of intestinal 
origin Obviously not all curhosis is 
of alcoholic origin In India, alco- 
holism is lare but cirrhosis is com- 
mon 43 Yang , 52 in lepoitmg eighty- 
four cases of curhosis 111 Chinese, 
found that alcohol could be a factoi in 
only two cases 

The relation between cirrhosis and 
syphilis is also debatable The t\pi- 
cal result of syphilitic inflammation in 
the liver is the so-called hepar lobatum. 
but diffuse syphilitic hepatitis ma> pi o- 
duce a cirrhotic process indistinguish- 
able from the alcoholic type 3 ‘ Lt- 
Duc 27 claimed that se\cnt}-fne per 
cent of patients with cirrhosis ha\c 
micioscopic evidence of s\ philis else- 
where m the bod) Experience at J be 
Mayo Clinic has shown that one- 
fourth of the patients in the ascitic 
stage of cirrhosis ha\e bad cither a 
positive Wassermann reaction or a 
more or less definite histon oi ‘•'ph- 
,hs Of nine of the patient who 
came to necrops) with cirrhosis and 
serologic eudcnce of pluli" onh 
one had txpical hcpni lobatum. tin i<-- 
mamder presented the usual pictuu '»i 
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atrophic cirrhosis I have therefore 
included in this stud} cases of portal 
cirrhosis in which syphilis may have 
been a cause, but in which the symp- 
toms did not disappear under specific 
treatment 

In my experience, cholecystitis and 
infection of the biliary tract are fre- 
quently associated with cirrhosis, but 
the evidence is not sufficiently com- 
plete to differentiate cause and effect 
Koster 2C and his associates have de- 
scribed earl} fibrotic changes m the 
periportal tissues of patients with 
chronic cholec} stitis, and expressed the 
belief that these changes were second- 
an to cholec} stic disease, and that the 
‘•piead of infection w r as by way of 
hmphatic channels Other t}pes of 
gastio-mtcstinal disease may enter in- 
to the genesis of cirrhosis As Opie 39 
has suggested, a combination of bac- 
tcnal infection and chemical intoxica- 
tion ma} be involved The lner may 
also lie injured more or less severel} 
In man} of the infectious diseases In 
^ ang s'- senes, fifty patients gave his- 
tories of bacillar} d}scntcrv 01 typhoid 
fc\ei , a prcuous histon of typhoid 
fe\er is not uncommon in cases of 
cirrhosis studied at The Ma}o Clinic 
Other possible etiologic factors arc in- 
organic arsenical poisonmg.'* v lnpcr- 
tlnroidism, toxemia of pregnane}, 
chrome intoxication"'* from protein 
and m ilana 

Certain nbsu cations on the experi- 
mental aspects of cirrhosis must be 
i>».»sidtr<d in a stud} of tlu itiolog} 

• *; the condition in man Rt-eircli 
"i 'No tirr<< that when tbt \ stopgn- 
o / tie iiru,' v inch i- dt -tructo i t«* tie 
t-.f tlu hw r t»f tie animal rutir"- 
r • e.; 'il', nornni pr<> 


vided the lesion is not too far ad- 
vanced From this one must infer that 
in man the poisons which produce cir- 
rhosis must operate continuously o\er 
a long period of time Experimental!} 
there is also marked individual -\aria- 
tion m the response of the h\er to 
chemical injur} As Bollman and 
Mann 8 have suggested, the response 
may be due to the state of the liver 
at the time the toxic agent acts, or it 
may bear some relationship to the 
hepatic reserve of glycogen present m 
the organ at the time 

An obscure point m the pathogenesis 
of curhosis is the nature of the o\cr- 
growth of connective tissue which fol- 
lows some forms of hepatic injury, 
and which is absent in otheis The 
stimulus to formation of connects c 
tissue apparently must be an essential 
clement in the etiology of portal cir- 
rhosis It is also recognized that 
pieuous hepatic mjuiv leaves the liver 
with a variable amount of regenerated 
hepatic tissue, which has been shown 
to be unusualh susceptible to injury 
In other woids, successive degenera- 
ti\c lesions of the hepatic parenclpma 
arc more and more easih pioduccd, 
and each in turn interfeies fnrthei 
with the hepatic blood supply The 
abiht} of experimentally produced 
anoxemia ” 1 " to came degenerate e 
changes m the hepatic cells must aNo 
be considered Recent studies In 
Rich'* show that anoxenua ma\ oper- 
ate as a c.iust of deprt s>td hepatic 
ftim turn, from tlu-e 'tudus it is ap- 
parent that tlu iifpatK arterial blood 
H<»v m t} fa of gnat important m <K • 
it miming th< mur -a and progn -‘•ion 
»*1 Ml} lit f. tttc b^ji»n 
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ClinicaIv Stages or Cirrhosis 

It is clearly established that, in both 
animals and man, portal cirrhosis may 
be piesent without ascites or, in fact, 
without any marked symptoms of vis- 
ceral disease This may be attributed 
to the enormous physiologic reserve of 
the liver, to its remarkable regenerative 
properties, and to the collateral cir- 
culation which accompanies the sclero- 
sing types of hepatic lesions The 
course of cirrhosis may theiefore be 
divided into two stages, one a pie- 
ascitic stage, and the other an ascitic 
stage, or, as Rowntree 0 has stated, an 
hepatic lesion may exist either with a 
compensated or a decompensated portal 
circulation The relative frequency of 
the two stages of the disease is not 
definitely known, but it has been said 
that ascites develops in from fifty to 
eighty-five per cent of cases of cirrho- 
sis The compensated, or preascitic, 
stage of the disease has attracted little 
attention, the attention of physicians 
has remained focused on the end- 
stage of the disease More complete 
knowledge of the nature and duration 
of the preascitic stage is now highly 
desirable I have, therefore, attempted 
to review the cases of portal cirrhosis 
seen at The Mayo Clinic from 1924 to 
1929 inclusive with the idea of learn- 
ing something about the clinical course, 
the symptoms of the earlier stages, the 
criteria on which a prognosis can be 
based, and the rationale of medical 
and surgical treatment 

The matenal to be studied corn- 
puses 399 cases divided into three 
groups (1) 135 cases m which 

nodular cirrhosis of the liver was dis- 
covered in the course of surgical oper- 
ations foi other abdominal lesions , 


(2) 152 cases 111 which a clinical diag- 
nosis of portal cirrhosis in the pre- 
ascitic stage was made, and (3) 112 
cases of cirrhosis in the terminal 01 
ascitic stage Some idea of the inci- 
dence of cirrhosis among patients 111 
the clinic may be gained from the fact 
that, in the period of six years covered 
by this study, 399 patients were found 
to have the disease in a total of ap- 
proximately 400,000 


Cn rliosis Dtscoveied, at Opciation 
In the group of 135 cases, in which the 
disease was discovered at opeiation, 
hepatic lesions were suspected in only 
a few, and then because the spleen had 
been found to be enlarged I have ex- 
cluded from this group patients with 
obstructive lesions of the common bile 
duct, and those whose hepatic lesions 
were more localized than diffuse In 
some of this group biopsy of the livei 
was obtained, but in most instances the 
diagnosis was made from the gross ap- 
pearance of the liver only It is piob- 
able that some cases were oi erlooked, 
since the liver maj appeal giossly 
normal and yet contain the microscopic 
lesions of poital enrhosis It is also 
probable that there were some positne 
errors of diagnosis, but in general the 
surgeon’s opinion may be regarded as 


lUit 

he observations at operations m 
~h cirrhosis was found accident.il- 
re given m figuie 1 The number 
■irrhotic lners discovered at optr- 
,1 on the gallbladder is not laige 
adering that approximate!} 7 000 

-ations were done on the bihan 
t m this period The diswen 
tods at this ti pc of operation ma\ 
laps he explained on the hw 01 
proximo of the Incr and tlu 



342 


Albert M Snell 


extrahepatic biliary tracts However, 
many experienced surgeons feel that 
lesions of the gallbladder, of long 
standing may lead to a cirrhotic 
process in the liver, at least it is 
agreed that the two conditions are not 
infrequently associated This view, 
which rests on clinical impressions 
onl) is partially substantiated by the 
views of Koster 20 and his collabora- 
tors There is, of couise, a possibility 
that the disease of the livei may have 
been pi unary , and that of the gallblad- 
dei, secondaiy 

That cirihosis was found in the 
couise of appi oximately twenty oper- 
ations which were done for peptic 
ulcer was somewhat surprising It 
may lie that these ulcers were sec- 
ondary to the hepatic lesion present, 
since Boll man 7 has found that in ex- 
penmental obstructive jaundice, typical 
callous ulcers of the duodenum are 
commonly found Bcig and Jobling 3 


have also advanced the view that 
hepatic lesions may favor the forma- 
tion of peptic ulcers 

The cirrhosis which accompanies 
Banti’s disease needs no furthei com- 
ment Johnston’s 23 recent paper con- 
tains a summary' of the current views 
on the subject Thirteen of the pa- 
tients with Banti’s splenomegaly had 
cirrhosis of marked degree, with re- 
duction of about fifty' per cent in the 
size of the liver Hepatic functional 
tests were made in a number of these 
cases and only' moderate retention 
encountered Excluding the group 
with Banti’s disease, only' eight of the 
135 patients had definite splenic en- 
largement, and in only a few was there 
any' mention of the collateral cn dila- 
tion From this fact it would appeal 
that in pi unary portal cmhosis an 
enlarged spleen occuis late, when the 
portal circulation is gieatly lestncted 
and that interference with flow of 


Cholelithiasis 

Cho 1 ecyotiti3 without stones 
Chd 1 ccystvtio, duodenal ulcer* 
Duodenal ulcer 
Gastric ulcer, g-astrltis 
Recurrent ulcer 
Cn-cmoma stomach 
Cure noma colon o" Ileum 
Davit's disease 
Hemolytic jaundice 
Pe‘,'ie tumors 
? ''-llanco'.'J 


Cirrhosis qrade I- II Cirrhosis .grade HHV 


l* - U J’VT owt 
• » *' i‘r~ xJl r’Me tec 
o \ rr 

* 



o 

..vu a*e 


be'' O cases 


•1 > 


10 


30 



_L 


1*1 


r .*i 


10 m yj 

« ? t < !., < fl ( trrh 1 



Clinical Aspects of Portal Cirrhosis 


343 


poital blood must exist for some time 
before collateral channels are estab- 
lished 

The symptoms which brought these 
patients to operation are of some inter- 
est Thuty had typical gallbladdei 
colic, twenty-eight had pain m the up- 
per part of the abdomen, and soreness 
associated with some indigestion , 
eighteen complained of poorly local- 
ized or bizarre abdominal pain , seven- 
teen had the typical syndrome of peptic 
ulcer, and ten of these seventeen gave 
histones of hematemesis and melena 
Gastio-intestmal bleeding, without 
other symptoms, was noted m nine 
cases Nine patients gave histories of 
jaundice In reviewing these histories, 
it is difficult to see how hepatic dis- 
ease could have been suspected in more 
than a small percentage of the cases 
The routine inquiries as to alcoholism 
and syphilis gave little, if any, infor- 
mation of value since only nine of the 
patients admitted the abuse of alcohol 
and only six gave histories of syphilis 

The outcome of the disease m this 
gioup of cases is of considerable in- 
terest Nine patients subsequently had 
ascites, twenty-four have died, and in 
at least fourteen the hepatic lesion 
found at operation apparently was re- 
sponsible for death The immediate 
surgical moitality m the 135 cases was 
not high, so that the subsequent death 
of the patients may perhaps be at- 
tributed to the progress of the disease 
in the livei Of the patients with 
Banti’s disease only two have died 
and the death of one could not be at- 
tributed to hepatic disease 

Man} of the suivivmg patients have 
wutten to complain of indefinite 
gaseous dyspepsia, weakness 01 gas- 


trointestinal bleeding On the other 
hand, a large group have replied to let- 
ters of inquiry with the statement that 
they were perfectly well The subse- 
quent health of a number of the pa- 
tients with livers described by the sur- 
geon as being markedly atrophic or 
“hobnail” in appearance, has remained 
good and they have experienced no in- 
convenience In many of these cases 
it is hard to see how the opeiation 
could have had any effect on the 
course of the cirrhotic process, but 
in some the formation of postoperative 
adhesions may have helped to estab- 
lish collateral circulation, which 111 
turn may have deferred the develop- 
ment of ascites In some the lemoval 
of diseased gallbladdei s may ha\e had 
beneficial effect 

Pieascitic Poital Cm hosts Dtaq- 
vosed Clinically In the group of 152 
cases in which a clinical diagnosis of 
portal curhosis was made in the pie- 
ascitic stage, confii mation was not 
obtained by operation or necropsy A 
large peicentage of these diagnoses 
weie made because a history of alco- 
holism 01 syphilis was associated w ith 
the finding of a large lner or spleen 
and definite letention of dje The ac- 
curacy of diagnosis ma) of course be 
questioned, and no doubt some of the 
patients weie suffering from carci- 
noma 01 othci serious MSteial dis- 
ease Diagnostic accuracv 111 the eaih 
stages of cirihosis is disappointing 
low and positive cntciia ha\c not a- 
yet been established Often the few 
symptoms that present thenii 1\ are 
not pathognomonic and the diagno-is 
must frequentlv icst on objective evi- 
dence 
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In the series of 152 cases the most 
common complaints were of vague ab- 
dominal pain, gaseous indigestion, 
weakness and intermittent jaundice, 
which w r as usually painless or almost 
painless An enlarged, firm liver was 
noted m the majority of the cases, and 
a palpable spleen w r as commonly 
found Edema and signs of collateral 
circulation were uncommon In this 
stage of the disease there was usually 
onlv moderate retention (graded 1 or 
2) of phenoltetrachlorphthalein or 
bromsulphalem More delicate func- 
tional tests 1 might have revealed 
11101 c sti iking changes 

Seventy-two of the 152 patients are 
known to be dead, fifty-eight cannot 
be traced, and only fourteen are known 
definitcl} to be living after periods of 
obscivation averaging about four years 
111 length A follow-up study of this 
gi oup is now being carried out, so that 
the details presented here are neces- 
^irilv incomplete Ascites is known to 
have developed 111 nine of the cases 
\ few other patients who had a small 
amount of fluid at the time of ex- 
amination appear to have recovered 
tompleteh One patient 111 whose 
vase the diagnosis of sjpluhtic hepati- 
tis was considered, but not proved, ic- 
gamed health under the use of iodides 
'\nnthcr patient with a large liver and 
111 irked retention of dve was reported 
,is Ik. mg well a vear after examination 
vo patuuts appear to hnv< dud -iid- 
di nh from g.i-tro-mtotinal lumor- 
•higi and s#\tral lm< dud in umi 1 
The l.*edt m * *t t.dttv >u tfi* group gives 
s— rt! n/ « v’ds m « nf ilu gr'vitv *»i tin 
•tu .?!*» ’ 1 u '! tu tin r » r h tag* »»f 

v * r l*' ^ « , t 


On the basis of experimental evi- 
dence, it seems probable that 111 the 
earlier stages of cirrhosis the liver 
should be able to regenerate, and to be- 
come fairly normal, provided the cause 
of the disease could be recognized and 
removed That this actually happens 
at times is shown by the cases, which 
are not infrequently repoited, m 
which a man who has been a heavy 
drinker, and who has begun to show 
signs of cirrhosis, stops drinking, gets 
well, and stays well When etiologic 
agents continue to act. however, as 
they apparently do 111 a majonty of 
cases, the pathologic process continues 
unchecked, and a fatal termination is 
the rule 

Cm hosts with Ascites The ap- 
pearance of free fluid 111 the abdomen, 
which has been characterized as indic- 
ative of decompensation of the portal 
circulation, appears to maik a ciitical 
point 111 the course of the disease All 
of the T12 patients of this gioup had 
ascites already at the time of registra- 
tion at the clinic and presented typical 
examples of the ascitic stage of portal 
curhosis Fiom all of the cases in 
the group other causes of ascites could 
he definitelv excluded , in addition, the 
diagnosis was confirmed m half of the 
cases by suigical exploration 01 nec* 
ropsv Eighty -two of the patient- 
were males and forty weie females; 
^tv per cent were between the ages 
of forty anil sj\t\ vears 

^ careful lnquirv was made into 
the tarlv svmptoms noted m iath 
<\i-e and tlie rc-iilt- are presented in 
figure g It js significant that appr<»v 
itmulv sivtj j Hr ttm n f t | lt jiatunt- 
fi f! -uth ml irorn variou- ga-tro in* 
t* -tui -vmptonis in r from two w * ' ’ - 
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to twenty jeais prior to the develop- 
ment of ascites The average duration 
of these symptoms was considerably 
more than a yeai Loss of strength 
was common, but loss of weight does 
not seem to have been conspicuous 
until shoitly before the appearance of 
ascites As in the group without 
ascites about a fouith of the patients 
gave histones of slight, intei mittent, 
painless jaundice, often associated 
with dial rhea, vomiting, and abdom- 
inal ciamps Hematemesis was noted 
as an earl) symptom in less than ten 
per cent of cases Ascites developed 
suddenl) in about eighteen pei cent 
In six cases, an enlarged liver or 
spleen had been found 01 a definite 
surgical diagnosis of cirrhosis had 
been made from two to ten years be- 
fore the deA elopment of ascites 
The eaily symptoms weie in con- 
trast to those which were complained 
of at the time the patient registered at 
the clinic After the appearance of 
ascites loss of stiength and weight 


weie much more striking and abdomi- 
nal pain or distress was complained of 
by about half of the patients Jaun- 
dice was present m thirty-eight in- 
stances Gastro-intestinal bleeding was 
twice as common as in the eai ly stages 
of the disease 

The physical evidences of the de- 
compensated stage of hepatic cmhosis 
aie too well known to require pai tit- 
ular comment The combination ot 
charactenstic “hepatic” facies, slight 
jaundice, ascites, edema, and visible 
collateral circulation, constitutes a pic- 
ture familial to all clinicians Certain 
incidental featuies aie not so well 
known Foity-seven of the patients 
with ascites had one 01 more hernias, 
fne had two, and one patient had 
three This high incidence is surpris- 
ing when one consideis that in other 
types of ascites 01 abdominal enlaige- 
ment hernia is less frequenth en- 
countered 

About fifty pei cent of the 1 12 pa- 
tients of this subgioup had moie or 
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less marked collateral venous circula- 
tion over the abdomen, lower part of 
the thoiax, or lumbar region In one 
case, the size of the peri-umbilical 
veins was striking, m another, a very 
large •vein was noted over the thorax, 
and appeared to terminate in the axilla 
(figure 3) 

A palpable liver was noted in sixty 
per cent of the 112 cases The degree 
of enlargement -varied greatly at dif- 
ferent times in individual cases, and in 
some cases the size appeared to de- 
crease while the patient was under ob- 
servation The spleen was palpable 
in about forty per cent of the cases 
brom a consideration of data obtained 
at opciation and at necropsy in this 
group howevei, it would appear that 
clinical conceptions of the size of the 
liver and spleen may not be accurate, 
pai ticularlv when ascites is present 

L MIGRATORY TgSTS 

I he laboratory studies requnc only 
butf mention What is to be said 
about them applies to the series of 112 


cases 'with ascites Scanty and highly 
concentrated urine was the rule Ex- 
amination of the urine for urobilin and 
urobilinogen gave variable results 
which seemed to depend on the pres- 
ence or absence of slight jaundice 
About twenty-five per cent of the pa- 
tients had slightly elevated values for 
serum bilirubin at some time while 
they were under observation Deep 
jaundice, however, was rare In ten 
cases, the bile acids in the serum were 
determined by the method of Aldrich. 1 ‘ 
and m all normal values were found 
In about forty per cent of the cases 
there was a definite anemia, with 
hemoglobin of fifty per cent or less 
The characteristics of the blood in 
general corresponded to those ptc- 
viously described by King- 4 The 
values for blood sugar and blood mea 
were normal in practically all cases, 
although m fifteen of the group the 
concentration of urea m the blood was 
elevated at some time in the course 
of treatment In one case, and on one 
occasion only, a veiy low value for 
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blood uiea (4 mg in each iocfcc) 
was encountered In two cases post- 
operative hypoglycemia was noted 
Following the appearance of papers 
by Minot and Cutler/' 1 and Ells- 
woith, 11 detei minations of guanidine 
in the blood were made 111 a number of 
cases, but stukmg or significant 
changes were not noted 

The tests of hepatic function with 
bromsulphalein 01 phenoltetiachlor- 
phthalein proved then dependability m 
this series of cases, as in other series 
of cases lepoited from the clinic 18 
These tests weie done in eighty-seven 
cases, and in eighty, positive results 
were obtained The results of lepeated 
tests of hepatic function were remark- 
ably constant in any given case, pro- 
viding jaundice was not present In 
exceptional instances there was reduc- 
tion in the degree of retention of dye 
as the patient improved This was 
particularly true when the original 
cause of hepatic injury was discovered 
and effectively treated 
Tests of hepatic function by means 
of dyes appear to be influenced by 
three factors (1) the amount of 
blood coming to the liver through the 
portal vein and the hepatic aitery, (2) 
the presence or absence of jaundice, 
and (3) the amount of functioning 
hepatic tissue The degree of reten- 
tion of dye seems to indicate, m a gen- 
eral way, the degree of parenchymal 
injury, although clinically the degree 
of retention of dye could not be 
correlated with the size of the liver, 
the degiee of ascites, 01 the degree of 
toxemia piesented by the patient The 
prognostic value of the test, however 
appears to be consideiable, since pa- 
tients with retention of dye, graded 


three or four, on the average, puisue 
a much less favorable course than 
those with low degrees of letention 

Cause op Symptoms op Portal 
Cirrhosis with Ascites 

It seems advisable to review briefly 
what is known of the serious symp- 
toms and signs of portal cirihosis m 
the ascitic stage Pam may be ot 
enteric origin, although othei causes 
cannot be eliminated 28 Jaundice is 
appaiently an expression of hepatic 
parenchymal degenerat on Hemor- 
lhage appeals to be due most frequent- 
ly to leakage from esophageal varices 
These appear to be piesent 111 e\er\ 
case of cirrhosis, although they are 
not always demonstiable at neciopsv 
since special injection technic may be 
required to disclose them In life 
they ha\e been demonstiated laielj, 
since esophagoscopy has been pei - 
formed only infrequentl} 111 tins 
group of cases Gilbert 10 and his as- 
sociates have performed this pro- 
cedure m twelve cases, and hat e 
found dilated esophageal veins in all 
Wolf 11 has demonstrated eosphageal 
vances by roentgenologic methods in 
two cases, and Knklin and Moersch 
are reporting a case in which such 
vances w r ei e demonstrated b\ 1 oent- 
genologic methods and b\ esopha- 
goscopy 

The factois which fa\ or bleeding 
fiom these varices are not known 
Physical exertion seems to precipitate 
the hemoi rhage in some cases In 
others, the hast} eating of coarse mods 
apparent!} has provoked hemorrhage 
A number of patients bled aher 
paracentesis and after operation 
Man} other patients stated that their 
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bleeding had begun when they were 
asleep, a fact that may be explained on 
the basis of venous stasis and conges- 
tion It is. of course, generally recog- 
nized that a hemoirhagic tendency of 
unknown nature and variable seventy 
exists in hepatic disease of all types, 
and it is certainly a common accom- 
paniment of portal cirrhosis, although 
laboiaton studies on the coagulating 
pioperlies of blood m this disease may 
not always gi\e conclusive proof of 
the hemoi rhagic tendency 

The cause of the ascites has been 
debated since time immemorial, and a 
gicat mail} possible explanations have 
been hi ought forward Poital ob- 
struction alone is not sufficient, and 
othet factors must be involved Her- 
ne k-° has expressed the belief that 
ascites appears when vascular injury 
ha-, reached such a point that the pies- 
huc m the hepatic arteiy can affect 
that m the portal system Feissinger 12 
has attributed it to acute degenei ative 
changes and swelling of the hepatic 
tells, and secondarj occlusion of the 
poital capillaites which are confined 
m an inelastic fiamewoik 1 ’oilman' 5 
has demonstrated the effect of dietan 
fattois which could haidh opciate ex- 
tept through their effect on the hepatic 
till or b\ pentoncal in nation Oc- 
casional!} ascites will detelop fiom 
poital thrombosis Mann " has c\- 
prtsMtl the belief that lour tailors are 
mvolvol (i) mtcituenci with portal 
* i r i illation, {j) huh ot absorption 
l * i >*u tb* piut«‘neal "iitfatt' and 
tli,* mit -*m» *• < p pintomaj u- 
m and 1 p nduit.on it* tin 

to nv . «i iniOstia": ’ h ’u‘it 
p h . * » P . n «gi * s* f * d? u to h 

• * * *« » r !»' 1 * ‘n t 


hepatic cells may mterfeie with the 
renal elimination of water 

Little, if anything, is known about 
the nature of the so-called hepatic 
coma wdnch is so frequently a termi- 
nal event in portal cirrhosis It is 
generally agreed that the chennstn of 
the blood is not altered as it is in the 
hepatectonnzed animal, although in 
occasional cases there is hypogh ccnua 
Failure of the detoxifying function of 
the lner has been legarded as sig- 
nificant Becher*’ has noted an in- 
crease in the amount of phenol and 
phenol derivatives in the blood of pa- 
tients wnth cirrhosis of the liver, which 
he has attributed to failure of this 
function 


Prognosis 

The prognosis of poital cnihosis is 
grave in an} stage of the disease As 
w T as previously noted, the moitaht} m 
the preascitic stage is high, even m 
cases in wdnch the disease is discmcred 
accidentally at opciation Of the n- 
patients in the group with ascites 
cightv-four have died Coma, gasim* 
intestinal hemoi rhages, and intci cm - 
rent diseases weie the pimeipal pie- 
disposing causes of death Six pa- 
tients died aftei opcrutioiTs, and the 
death of foui of them was dnutly at- 
tributable to lienioi i liage. Tvveiitv- 
seven patients died at home from 
causes unknown to the clmu 1 he 
average duration of life of the. pa* 
tutus vvas about st\t«cn months att<r 
tlic. appearance uf ascites The t vv t tit v 
eight p itn nt«. who .m* living iiavi -ni 
viVfd mi an aveiagt ah* mt thitf} 
eight m>jmb" aft*r the drve iopn’e ut 
.!*-<(f<- I’Iuh ligur* *», altlmtudi n 
»’"*» tragmi „ ', r< a. r than Hi * 



Clinical Aspects of Portal Cirrhosis 


349 


previously given in the oldei literature, 
a point which is demonstiated m fig- 
ure 4 Formeily the aveiage dura- 
tion of life after the development of 
ascites was fiom two to five months 
The longer period of survival of the 
patients m the group considered in 
this paper may possibly be attnbuted 
to recent improvements m the medical 
treatment of cirrhosis, but such fac- 
tors as eai her diagnosis and ti eatment, 
a lower incidence of marked alco- 
holism, and a high degiee of intelli- 
gent cooperation on the pait of many 
of the patients must also be taken into 
account The prognosis is obviously 
better m the occasional case in which 
the causes can be found and eiadi- 
cated 

The prognosis in individual cases 
can be determined roughly by foui 


factors ( i ) the degree of retention of 
dye, (2) the response to treatment 
with diuretics, (3) the general state of 
nutution of the patient, and (4) the 
presence or absence of complicating 
disease Patients with low degiees of 
retention of dye, who respond favoi- 
ably to administration of diuietics. 
appeal to do particularly well The 
same may be said of patients who le- 
mam in good nutrition and who aie 
willing to make the necessar) adjust- 
ments in their manner of living Com- 
plicating diseases, paiticularly those of 
an infectious natuie, appear to add 
greatly to the giavity of the situation 

Observations at Necropsy 
The pathologic changes seen in 
cases m which patients have died with 
portal cirrhosis have been described 
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often For the sake of completeness, I 
include here the significant features 
disclosed in a group of recent postmor- 
tem examinations made at the clinic, 
in the course of the years 1924 to 1930 
inclusive A decrease 111 the size and 
weight of the liver is fairlj uniform 111 
this senes, as may be noted in figure 
5 The size of the liver does not seem 
to bear any relationship to the weight 
of the spleen or to other changes 
found at necropsy In Nissen’s 10 
series, reported ten years ago, the 
average life of the patients was shorter, 
and the aierage weight of the liver 
was considerably higher 
Collateral circulation w r as demon- 
strable in practically all cases In sev- 
eral, the omentum was adherent to the 
abdominal wall and represented spon- 


taneous omentopexy Esophageal -var- 
ices were present in every instance, 
and in at least one-third of the cases 
there was evidence of recent bleeding 
into the gastro-intestinal tract In 
three cases mtraperitoneal hemoirhage 
w’-as noted Edema at vai 1011s points 
of the gastro-intestmal tract was 
common, often associated wnth con- 
gestion and small regions of super- 
ficial ulceration Chronic gastric or 
duodenal ulcers, either healed or ac- 
tive, were present in about twenty per 
cent of cases Fibrosis of the pan- 
el eas w r as noted in more than one- 
third of the group Cholelithiasis was 
found m five cases, chronic chole- 
cystitis without stones w r as noted 111 
twelve, and marked edema of the gall- 
bladder 111 two 
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Active tuberculosis was not found 
m any case in this group, although 
healed lesions of tuberculosis were 
fairly common Hydrothorax was 
found in an occasional case and 
terminal bronchopneumonia was pres- 
ent m about fifteen pei cent Anatom- 
ic changes m the kidney were uncom- 
mon This seems significant when it 
is lecalled that many of these patients 
had failed to respond to diuretics, 
either at the clinic 01 elsewhere 

Treatment 

In the past, the treatment of portal 
cirrhosis has been directed laigely 
toward lemoval of ascitic fluid, and 
there are reasons for believing that 
the strenuous efforts made in this di- 
rection have done much to shorten the 
life of these patients It must be ad- 
mitted, however, that many patients 
aie sufficiently improved by removal 
of fluid to make the therapeutic at- 
tempts along these lines attractive 
When one consideis the natural 
course of cirihosis, and the expei- 
lmental evidence showing that ascites 
is an extreme terminal development 
rathei than an essential element of the 
disease, the possible fallacy of giving 
ascites first consideration in tieatment 
is obvious This was noted by Mor- 
gagni 38 who asks this significant ques- 
tion “Why should the physician 
tiouble with very stiong and violent 
lemedies those m legal d to whom he 
ought to think only how to piesene 
then lnes as long as possible instead 
of attempting to cuie their disorder J ” 

Tieatment m poital curhosis should 
be directed primai lly toward the de- 
tection and etadication of etiologic 


factors, and secondanly, toward the 
maintenance of the functional integ- 
rity of the hepatic cell It is unneces- 
sary to emphasize the fact that treat- 
ment antedating the development of 
ascites is highly desirable Success 
will depend largely on the physician’s 
ability to do these things, and, in the 
later stages, on the ability of the pa- 
tient to respond to treatment by 
diuretics or to suigical measures 

The details of treatment in this 
group of 1 12 patients with decompen- 
sated portal cirrhosis have been con- 
sidered elsewhere 9 Prior to legisla- 
tion at The Mayo Clinic, tieatment of 
these patients had been confined large- 
ly to paracentesis A few patients 
had been given diuretics After leg- 
islation, eighty-four of the 112 pa- 
tients were treated with mercurial 
diuretics combined with ammonium 
salts in large doses, after the method 
descubed by Rowntree, Barrier and 
Keith 45 All of these patients were 
given a high caibohydrate diet, and 
water and salt weie maikedly le- 
stricted About eighty pei cent of the 
patients in this group lesponded satis- 
factorily to treatment m foity-seven 
pei cent the results might be classified 
as excellent, m about thirty-two per 
cent they weie moderately satisfac- 
tory, and m twenty -one per cent they 
weie poor 

Not all patients aie suitable foi 
diuretic treatment, and careful selec- 
tion must be made Patients with 
ascites of long standing may be te- 
sistant to e\ en the most r igorotis treat- 
ment, and too much must not be ex- 
pected ot diuretics m the late ^tagc" 
of the disease In many instances as 
the disease progresses there is gradual 
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decline m the effectiveness of diuretics 
Elderly and cachectic patients should 
be treated with caution, if at all In 
the presence of marked jaundice, 
diuretic tieatment is rarely effective, 
and should be employed only with 
great care Active gasti o-intestmal 
bleeding and mental symptoms also ap- 
pear to be conti a-indications 

Toxic reactions to treatment do not 
necessarily preclude further treatment, 
but they do emphasize the necessity 
foi proceeding cautiously Feissinger 
and others 1 ’ ha\e stated that if pa- 
tients are not improving from the use 
of diuretics they are probably getting 
woisc, a point which has been sub- 
stantiated in ni) experience Fre- 
quent paracentesis does not furnish an 
adequate substitute foi treatment by 
duuetics The intei cals between tap- 
ping become piogressnely shoitei and 
as White' 0 has remaiked, man) pa- 
tient', do not survne e\en the second 
paiacentcsis The effect of diuietics 
"cents to be moie peimanent, for lca- 
sons which are unexplained Saxl ,s 
and 1'eissinger 1 expressed the belief 
that m selected cases mctcurial piep- 
ar.itions stimulate hepatic regenera- 
tion and nnprocc hepatic function 
l In liest protectne measure in the 
I'ltMiiu of hepatic lesions both ex- 
puunrntai and clmual is the admin- 
istration of carliohy diatc b\ mouth and 
In \em Tin daily list of gluiose 
tutrau notisU has. giun ixctlhut rt- 
••ults m the tiiatnunt of impending 
h* pit»c lUsutiit it ut i . and de-eft*. 
mat ^<-i*tal trial (nuutitr.titd *•'>- 
htt'oii. «,f t * 1 1 ill! -to w p* r 

. r« p « r * u ti! it I v u-' Mil h' < ni'' 

*‘t th> ( m d! ,»tn »v * **? thud •'!?:<* 

' V t So h s n, . !. ,i!i » r 


daily, m amounts of from 250 to 500 
c c , without apparent harm or dis- 
comfort to the patient, and in some 
instances they appear to ha\e been 
life saving The giving of insulin at 
the same time does not seem to be an 
advantage When diuretics do not 
act, it is usually advisable to begin the 
forced administration of gh cogen- 
forrnmg substances and to perfoim 
paracentesis as often as necessary, to 
control the accumulation of fluid 

Operations Surgical measuies in 
cirrhosis have been designated to re- 
lieve the patient of ascites by median* 
ical means, to establish additional con- 
nections between the portal and the 
geneial circulation, to 1 educe the load 
on an overburdened poilal cit dila- 
tion. and finally to eliminate channel* 
of collateral circulation at vulnerable 
points, such as in the lower part oi 
the esophagus All of these pm* 
ceduics have given \anable result* and 
have not been cntnely successful 1 In- 
experience of surgeons in this held 
has been well cocci ed by the paper* 
of Hughson," Nopfnci.-’ 1 and W I 
Mayo The canons pioceduri*- 
which hace been employed are repri* 
sen ted schematically m figure I b* 
Talma-Moiison omentopexy winch 
has been s () widely used, is au"in 
pained by high immediate mortality, 
but it has gi\cn some faith good re- 
sult** kiismau' 0 desoilxd two erf - 
in which the patients win appmitth 
<mcd be tin*, mean** and **01111 grant r 
mg r» -ult> ha\» hem r< ported from 
111* C him I lu'di-on'*. he 

lir * * at* nut t tuMiuagmg Hopin'' 
'’■p'* id fie thought t!> u tea n* 
fbt *1 m ri'trd *0 pitn-.t-. d* n* * «’ ' 
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benefit from this operation, and this 
has been the expenence of Eliot and 
Colp 10 

Splenectomy, which pioduces such 
excellent results m Banti’s disease, 
does not appear to be so effective in 
portal cirrhosis The differentiation 
between Banti’s disease and poital 
cirrhosis is often difficult, and doubt- 
less the two diseases are frequently 
confused There appears to be a 
group of young persons with marked 
splenomegaly and hematemesis who 


are benefited by removal of the spleen, 
and in them definite portal cirrhosis 
is frequently found at operation It 
will be noted, m figure 5, that the 
average splenic weight 111 twenty- 
eight cases of cirrhosis in which the 
patients came to necropsy was low, 
and it is difficult to see how removal 
of these spleens could have altered 
greatly the course of the hepatic dis- 
ease Splenectomy, of course re- 
moves a substantial burden fiom the 
portal circulation, but the surgical 


Live? - 


Coronary vein' 

( i r) “j 

Portal vein— 


Inp. me sent 

vein 


Hepatic artery 

rices Abdominal 

wall 




''Omentum 


--Vena cava 


( 6 )~ 



Internal 

saphenous 

vein 


Fig 6 Surgical procedures, m portal cirrhosis (/) Talma-Morison omentopcw 
(■?! splenectomv, ( 3 ) ligation of coronary \cins, U) Cck fistula, (s) inastomo'i« of 
inferior mesenteric vein to icna ca%a (<5) transplantation of sapliuious \un into peritoneal 
cavitj 
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risk is considerable and the end-results 
are not altogether encouraging 

Ligation of the coronary veins of 
the stomach, either alone or m combi- 
nation with splenectomy or omen- 
topex}. has been done successfully 40 m 
a few selected cases, with good re- 
sults The operation is primarily di- 
rected toward the control of bleeding 
from esophageal varices and deserves 
a more extended trial Various forms 
of anastomosis between the portal and 
\enous circulation have been advo- 
cated, notably the Eck fistula 40 and 
anastomosis between the mesenteric 
\ cm and the vena cava Some good 
results have been reported, but m 
main cases sufficient connection be- 
tween the poital and general circula- 
tion exists to render these operations 
more or less unnecessary Various 
mechanical measures also have been 
proposed to rid the patient of ascites 
Of these the most popular seems to be 
the method of Ruotte. 17 who has 
transplanted the saphenous vein into 
the peritoneal cavitv Success ha< 
been reported in some cases 11 and the 
operation recentlv has been advocated 
again bv Franke 1 ‘ 

Most surgeons who have had large 
experience with the surgical treatment 
of poital cirrhosis feel that all tv pcs 
ot operative treatment are carried out 
too late to be of much benefit to the 
patient \t tin present turn it i< the 
ei octal practice of phwcians to trv 
a vartitv of it me dies In fort consider- 
ing •ungerv Knowledge of tht u**ual 
« o*j{ si «»f ttrrbo-is makes tin ii.idvts- 
,vh lit » of tin*, pint oln:o’:„ It p*- 
***.;- do in it itot to <l*urt tits and art 
; i oo"Ota t.tthu'.* it *s nub' »!* 
to t d * fc ** tit « vt * rt* * * ,‘u, r 5 o » 


from operation If patients are voting, 
in good condition and respond well to 
diuretics, omentopexy or splencctomv 
should be seriously considered If 
hematemesis is a prominent feature, 
ligation of the coronary veins mav be 
carried out with good prospects of re- 
lief Even wuth the best selection of 
cases the surgical risk is not to be dis- 
regarded, and one must be prepared 
for many discouraging failures 

Summary 

In reviewing a group of appiovi- 
mately 400 patients with portal cnrlio- 
sis m all recognizable stages of the 
disease, the chromcity and latencv of 
the condition before the development 
of ascites is sti iking Of patients with 
cnrhosis who are seen, the numbei of 
those who are in the preascitic stage is 
pci haps twice as gieat as the number 
of those who are m the ascitic stage 
In the earlier stages, when these 
stages can be detected, ciadication of 
causative factors maj stop the pi og- 
ress of the disease This is pniticul.u- 
!v tiue when alcoholism, svpluhs. 
cholecvstic disease, or chemical poison- 
ing are causes 

The earl} swnptoms are large!} 
those of vague indigestion, intermit- 
tent jaundice, or gastto-intestmal 
bleeding, and in cases in winch the-i 
complaint^ are made, tests of hepatic 
function ma} reveal the diagnosis 
The earlier u cognition of cirrhosis is 
highly to be desiied btenuse in th* 
tarhtr stages, am -t of tin pTO't" 
tin or< ticall} pos-ablr 

T ilt appearance of .isfitis mill- <1 
< ntn 1! p niit and mduat«s flu » ad 
-M"< of .1 le n »*t i if m‘UUU '1 Is {• •» ' 
t >> ft sji«juir.tru * '1 r» ttni'M n i He 
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stage has been facilitated by the use reported in the literature The tndica- 
of meicunal diuretics, and review of tions for medical and surgical treat- 
the results obtained m a series of 112 ment, and the limitations of each, are 
cases with ascites shows longer dura- considered with reference to the 
tion of life than m comparable groups known course of the disease 
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Hereditary Ectodermal Dysplasia 
of the Anhidrotic Type* 
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■"jr \ making a repoit of this case 
Minch we feel - belongs to the 
group described b} Goeckermann 0 
in 1920. MacKee and Andrews 12 in 
1924, Weech 21 111 1929 and Jean 
.Smith 1 '’ m 1929, it is deemed hardly 
uete-.Mii \ to review 111 detail the cases 
comprising the list that has been so 
ubh hi ought up to date b} the au- 
thors mentioned 

We therefore will gi\e a detailed 
fkscuption of this case and give 
tables of the chronolog) and clinical 
■ind pathological features to conform 

" Recto td tor publication April 1, 1931 


to those in MacICee and Andiews**’ 
work m order to give uniformit) to 
the reports of cases to date 

This chronological table is compiled 
from those given by MacKee and An- 
drew's 12 and Jean Smith 19 with the ad- 
dition of tw'o cases dcscnbcd by Oli- 
ver and Gilbert 14 111 1926 After a 
study of the cases reported by Mac- 
kay and Davidson 11 as “Congenital 
Ectodermal Defect”, the} were not 
considered to have a place in this 
grou'p which Weech 21 terms Heredi- 
tary Ectodermal Dysplasia of the \n* 
hidrotic Type Jean Smith* 9 belicu ,s 
this a better term for the anoinah 
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and we agree with her reasons foi the 
use of the title 

MacKay and Davidson’s 13 cases 
showed dystrophy of the hair and 
nails only, with no change in the sweat 
or sebaceous glands and none of the 
other features of the anhidrotic type 
These authors present a genealogical 
chart of affected peisons in five gener- 
ations m which transmission by both 
sexes is shown 

To this group we feel should be 
added Clouston’s 3 analysis of 119 cases 
m six generations, reported under the 
title of “Hereditaiy Ectodermal Dys- 
trophy” These are all dystrophies of 
the hair and nails and Clouston 3 dif- 
ferentiates this type fiom the anhi- 
drotic type He found in this group 
cases of keratoderma palmans et 
plantar is and thinks they are residual 
forms of a disappearing dystrophy 
This type involves the epidermis itself, 
the hair, nails, sebaceous glands' and 
to some extent the sweat glands 

It is possible that there is some re- 
lation between the two groups 

The two cases reported by Oliver 
and Gilbert, 13 while not having all the 
major defects, are considered by the 
authors to belong to this gioup 

Case Repori 

Patient, G F , female, aged 17, native of 
Detroit, born of Russian Jewish parents, has 
been under our care for teii vcars Her 
chief complaint was deficient growth of hair 
and teeth and inability to sweat Difficult} 
in working during hot weather 

Piescnt Illness Patient has noted that 
her hair was sparse \en earl} and sought 
medical advice at that time She was un- 
der treatment for a \ en short time when 
she discontinued same In Mar, 1930* she 
again sought medical aducc m an attempt 
to remedy her complaints 


Faintly Hisloty Father is living and 
well Mother died of heart disease and 
diabetes at 43 Two sisters and one brother 
are living and well No histor} of a sim- 
ilar disease m the family One sister age 
25, has absence of a few upper teeth with 
one peg-shaped upper left cuspid Paternal 
uncle has manic-depressive psychosis 

Past Histoiy The patient has had 
measles, chickenpox and scarlet fever Ton- 
sillectomy was done ten years ago In the 
past two years her cervical glands became 
swollen and at that time w'ere painful In 
winter these glands swell up once a month 
and remain so for a few dais She has fre- 
quent nose bleeds * There is a luston of 
convulsions until ten months of age She 
was delivered by instruments History b\ 
systems is negative 

Physical E lamination Height five feet, 
five inches Weight, 124 pounds Blood 
pressure, 120/70 There is a peculiar lack 
of hair on scalp and face (eve-brows), 
axillae and pubis Hair which is present 
over scalp and pubis has appearance of 
lanugo hair and is very scant, fine, dn and 
almost crisp and close to shm Sim around 
upper and low'er e}elids is pigmented Lips 
are thickened Skin is dry, cool and seal} 
in places Face presents freckles Fore- 
arms show famt brownish pigmentation 
over extensor surface E}ebrows are lack- 
ing excepting a few' hairs at nudlinc There 
is no hair in the axillae or 011 forearms and 
legs and but few hairs on moils Veneris 
The e}es are small and set close together 
The pupils are large, round and equal re- 
act to light and accommodation The nose 
is of a marked saddle-shape and the mrts 
small Foul odor of orena comes from tin. 
nose and upon examination with speculum 
the septum is found to he yartnlh dc- 
stro}ed Gre} necrotic material is present 
The mouth is narrow, the lips prominent 
and thick and the mouth is pnnrh kept I he 
teeth arc in poor condition 'J hough but one 
has been extracted one notes ihc uh-enie 
of a large number Those tint ire pre-eiit 
arc of a peculiar shape (ptg-sbipi) anil 
misplaced -o that it i* impossible to til! 
wh ch are missing The bucctl membrane 
appear to be healths There reiinm- 1 le.t 
tonsil tag The neck ghud- ir< nccalm 
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,, „ Table III 

Microscopical Findings in Skin in Reported Cases 



Oliver 

and 

Weech 24 

Weech 24 

J Smith 18 

Falconer 4 

Gordon 


Gilbert 14 





and 

Jamieson 

Location 

none 

reported 

none 

reported 

none 

reported 

anterior 
chest and 
axillary line 

thumb 

inguinal 

region 





level with 







nipples 



Sw'eat glands 

none 

none 

none 

none 

none 

none 


reported 

reported 

reported 


Hair follicles 
and arrectores 

none 

reported 

none 

reported 

none 

reported 

none 

none 

none 

Sebaceous 

none 

none 

none 

none 

none 

none 

glands 

reported 

reported 

reported 


Epidermis 

none 

none 

none 

no des- 

well dif- 

lay ers 


reported 

reported 

reported 

cription 

ferentiated 

normal 






and high de- 
gree of ker- 







atimzation 


Derma 

none 

none 

none 

none 

normal mus- 

normal 


reported 

reported 

reported 


cle fibres 
well de\cl- 







oped 


Elastica 

none 

none 

none 

none 


normal 


reported 

reported 

reported 





The thyroid shows a small adenoma The 
areolae of the breasts are 7 mm in diame- 
ter The breasts are flat and poorly de- 
veloped so that very little breast tissue can 
be palpated Otherwise the chest is nega- 
tive The abdomen is normal 

The patient presents a facies of a Mon- 
golian type and looks anything but intelli- 
gent but upon questioning her one finds that 
she is above the average at school She is 
seventeen years of age and in the nth A 
grade She plays the piano well Her voice 
is husky, dry and squeaky All Rcflcscs are 
normal The arms well formed and shaped , 
fingers pointed , legs well formed and 
shaped On the right knee there is a scar 
from injury 

Ptovistonal Diagnosis at onset Congen- 
ital lues and Hutclnnsonian teeth 

Laborato 1 v Data Urine negative Blood 
IFassci maun negative, Spinal fluid IFaster- 
nianii negative Spinal fluid showed a nega- 
tive cell count Blood count on Ma\ 15 
1930 hemoglobin, 8 3%, red blood cells, 


3,910,0000, u'hite blood cells, 16800 poh- 
morphonuclears, 79% lymphocjtes, 14%, 
eosinophils, 4% , mononuclears 3 r /c On 
Oct 6, 1930 the blood count was hemo- 
globin, 80%, red blood cells 5,370,000, 
white blood cells, 9,500, polwnorpho- 
nuclears, 50%, lymphocstcs, 41% mono- 
nuclears, 7%, basophils, 1% The electro- 
cardiogram was normal Blood chemistrj 
findings on Oct 5, 192S were as tollows 
blood sugar, 0100, NCN, 286 cholesterol. 
136 On Oct 13, 1928 blood smnr.oogs, 
Ca 84 Phos 278 On Oct 17, 1928 
uric acid 4 28 B M R Oct 9 102S lining 
11% Repeated BMR Oct rt 1028 
minus 11 So Oct 20 1028. minus 20^ 

Goctsch shm reaction, Oct 14 1028 norm il 
Histoloqic Dcscuptioit of SI in (Ldn J 
Wile MD, Professor ot Dtrimtolo* . 
University of Michigan) Hit epithelium n 
about normal 111 thicknc--- litre mil 1 1 ,t re 
on the siirnce is 1 pitch 01 inpirhtr )!■ i‘ 
The \ arious liters 01 the tpiderm,' re 
normal The stratum grinuloM m 1- ill tit - 
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fi ltd 'I he he nalum and eosm specimen 
shows a fairly dense subcutaneous tissue 
with considerable fragmentation of the col- 
lagen bundles Ihe striking feature of the 
subcutaneous tissue is the complete absence 
of both hair follicles sebaceous glands, and 
-u cat coils and ducts The Van Gieson 
sta'ii ■-hows the collagen bundles well de- 
fined, but distinctly fragmented The sub- 
cpithJial clastica is well stained, and shows 
no abnormalite The rcsorcin-fuchsin, lith- 
ium i arm me preparation shows the clastica 
well di'tributed throughout the section and 
apparently no diminution or fragmentation 
of the collagenous bundles, and a complete 
absence of the entire pilo-sebaceous system 
and of the sweat coils and ducts 
iJtu rtf'll on of the Teel It (H F Doane, 
1 ) I) S of Detroit, Michigan) X-ray ex- 
amination was made on March 24, 1931 
1 In'- < \annn.i 1011 consists of cle\ei intra- 
oral films \t the present time the upper 
arch contains seven tce‘h and the lower 
arch five teeth The pitient gwes a his- 
tory 01 haung had the lower left molar ex- 
tra ud So far as can be determined, thir- 


teen teeth are all the patient e\er de\ eloped 
None ot the teeth which have erupted pre- 
sent the usual anatomic features The up- 
per right and left molars appear as bi- 
cuspids with an extra cusp, that is, the 
occlusal surface does not present the usual 
groo\es and cusps of a molar The ap- 
pearance is Aery similar to the occlusal 
surfaces of the bicuspids, with the* ex- 
ception of the fact that there are two buc- 
cal cusps instead of 011c The tooth oc- 
cupying the lower right molar region pre- 
sents anatomical features almost identical 
with the bicuspid The roots ot all molars 
appear single, although there is more than 
one root canal, indicating fused roots in- 
stead of the normal bifurcations The teeth 
occupying the normal position of the upper 
central incisors present anatomical features 
\ery similar to the upper cuspids The re- 
maining sc\en teeth appear as the so-cnlltd 
peg teeth, their crowns being coat-shaped 
and presenting little or 110 anatomical mark- 
ing The tooth occupying the upper left 
lateral incisor region appears to be de- 
ciduous -\t this tunc, its root is rc-orbed 



Hereditary Ectodermal Dysplasia 367 


and the tooth is very loose The enamel 
of the teedi which have formed and erupted 
is of usual thickness, but to date no mic- 
roscopic study of tooth tissue from this pa- 
tient has been made Clinically and roent- 
genograplucally the structure of the enamel, 
dentine, pulp chambers and pulp canals ap- 
pears as usual Neither the extraoral nor 
the intraoral films of the patient’s jaws re- 
veal any evidence of unerupted teeth, and no t 
tooth buds or malformed tooth tissue is 
evident In the upper right bicuspid region 
we note an area of decreased density which 
appears to be poorly calcified bone A 
similar area, but less extensive, is shown 
in the upper left bicuspid region Roent- 
genologically, the bone m the lower right 
and left bicuspid regions, where no teeth 
ever developed, appears somewhat com- 
pressed, as compared with the regions in 
which teeth have developed Otherwise the 
body structure of both jaws is quite usual 
m appearance on X-ray examination 

Discussion of General Changes 

Found on Skin and Appendages 

The hail of the scalp was fine and 
grew sparsely over the entne scalp 
It seemed to be of a normal length but 
was of soft texture and grew slowly 
The eyebrows were lacking except at 
the inner third where a few haus 
were found The eyelashes were few 
and scattered along the bolder of the 
eyelids 

A few short fine axillaiy bans 
could be detected on close examina- 
tion as well as a very slight lanugo 
growth on the body, aims, upper lip 
and cheeks This growth was pi ac- 
tually umsible without the use of a 
magnifying glass Pubic hairs weie 
scantv 


Supraoi bital ridges were promi- 
nent Xo pseudorhagades were found 
but the vernulhon borders ot the lips 
were definite though not marked The 
sense of smell and sense of taste were 
stated to be noimal 
The bridge of the nose was de- 
pressed m the t\ pical saddle-back 
f 01 mation , a chi onic rhinitis was pres- 
ent with an accompanying foul odm 
The general impression of the face 
was that it was of the Mongolian tvpe 
The palms and soles presented many 
fine criss-crossed lines, vveie smooth, 
dry and shiny, giving the feeling of a 
dry skin tightly stretched over under- 
lying structures The fingei na Is and 
toe nails piesented no abnormalities 
In the center of fhe back ovei the 
spine of the mterscapular region and 
also over the scapulai areas were tin ee 
groups of minute papular lesions of 
non-mflammaton tvpe suggestive of 
keratosis pilaris 

The entire skin vvas verv white fine 
smooth, soft, glossv, pliable and dn 

Sum m \r\ 

A case is described piesentmg the 
majoi defects of anhidrosis alopecia 
dental aplasia nasal rhinitis and sad- 
dleback nose with absence of sudon- 
pai ous appai atus 

Tables are piesented with casts le- 
ported m the hteiuture m chronologi- 
cal order up to the piesent turn \ 
tabulation of symptoms of those re- 
ported since 1924 and a tabulation of 
nuci o«copic pathologic findings aie 
aho given 
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The Application of a Modified Psychiatric Approach 
in the Treatment of Certain Gastro- 
intestinal Disorders*? 

By Theodore H Morrison, MD FACP and Svvuil 
Morrison MD Baltwtote, Md 


I T has long been lecogmzed that a 
large number of patients who 
come under the cai e of the gastro- 
enterologist are psychoneuiotic and 
one wonders whether the gastro- 
enteiologist is able to treat these pa- 
tients satisfactorily or whethei the) 
can be better cared for by a psychia- 
trist A consideration of the t)pe of 
psychoneurosis, its duration, its status 
praesens, etc , makes this decision less 
difficult In those instances in which 
the psychoneurosis is very mild and is 
referred to the gastro-intestmal tract 
particularly where the patient is fifty 
years or older, it is our opinion that a 
moie satisfactory outcome can be ob- 
tained if the patient is under the con- 
trol of a capable gastro-entei ologist 
A gastro-enterologist should be thor- 
oughly familiar with psychiatric meas- 
ures if he hopes to succeed in caring 
for these patients On the other hand, 
we aie convinced that a capable psy- 
chiatrist cannot be expected to be a 
gastro-enterologist In eithei e\ent it 
is conceded that the individual patient 

*From the Gastro-Enterological Clinic ot 
the Department of Medicine, Univcrsitv of 
Mar> land 

fRecened for publication April 20 1031 


must be considered primal il) but the 
best and most permanent results ac- 
cording to our experience are obtained 
b) the ph) sician u horn we maj call the 
gastro-psychiatnst The latter sees no 
leason for uneai thing complexes 
delving into the subconscious and 
thereby magnifying the patient’s trou- 
bles He has no objection to the si- 
multaneous use of both medical and 
psychotherapeutic forms of treatment 
He is not aware of any danger in ad- 
ministering a medicinal treatment to a 
psychoneurotic nor does he cleciv its 
supposed detrimental effect He does 
not stiess too strongly the "nei\ oils’ 
element in the patient’s personal it) be- 
cause he knows fiom experience th.it 
little or no benefit is denied from 
such a procedure He does not hesi- 
tate to ti eat the disease and to gi\e 
the patient symptomatic relief while he 
studies the individual as a whole for 
he realizes through a long-continued 
association with these individuals tbit 
this plan inspires more profound con- 
fidence and that it leads to a Pl- 
eaded cure which is more lasting and 
less time-consuming \bo\c nil hi 
avoids deception and vet he cmplnvs i 
practical psvchothcrapv which nut hi r 


17 1 
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stamps the patient as pS)*chopathic, 
nor allow s him to consider himself en- 
tireh normal 

How does the gasti o-psychiatnst 
stud) his cases’ He. of course, real- 
ize- that treatment, as well as disease, 
cannot be standardized He there- 
fore makes the usual complete study 
including a good histon. a bnef per- 
sonality study, a physical examination, 
the indicated laboraton procedures 
and an) special studies w Inch seem ad- 
\ liable All these he considers es- 
sential parts of ps) chotherapeusis If 
alter such a thoiough stud) no organic 
basis for the patient’s symptomatology 
i v noted he can offer icassurance m a 
manner which is most convincing In 
this wa\ he not onh gains the patient’s 
confidence but makes the first step in 
the needed lccducation In his con- 
\oi-atioiis much I s ; learned concerning 
the patient’s i factions and this aids in 
pointing out the correct plan of treat- 
ment The s)mj)toms arc genuine and 
n dings will rebc\e these. thc\ are 
t< mjioi.irih tmphned without fear of 
'lut t oiM qut lici's Rest, diet, cxer- 
< , occupational theiapv arc utilized 

IS mduated Whett hospitalization 
- <<i n- adu-ilde a general hospital 01 
‘•*'0 'torium is stKtted depending upon 
tb« st itits o) the patient Sometimes a 
ur'iw't in tmuommnt alone is a most 

duibb tin rape nt ic iiitM'-urt It is 


mi»ii‘ing leu* 

v illtn." a patient i- t<> 

11 \ • it< with 

.( ea-iro p-irhia'ri-t 

(»’ I ?. <•*. ir» 

t* lx t ! * lorm* r vrnd 

* r h fi rti 1 ' it> . 

t *** * i ’.o’l-m * »” t- 

’ » r * f r * 5 * ‘ 

”! 1 1 d‘ :u*h, S'l > 1 rj 

o * V * * ^ 

.* ** ,*l r* * 'I . r» 


*'* * * t* * i ‘ * 

•• ’ ■ t i* • - \ ‘ ; >,5 
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relationship between physician and pa- 
tient the factors concerned in the lat- 
ter’s maladjustment are unrat eled 
with much less difficulty We hate 
seen the most sensitive patients grad- 
ually become desensitized by such an 
approach and more extraoi dinary i« 
the fact that the sequence of e\ cuts 
leading up to the present illness ex- 
plain themsehes automaticall) There 
is. however, a certain gioup of indi- 
viduals who do not respond so well 
These are usually cases who ha\e 
consulted many physicians, going from 
one to another without allowing tunc 
for S) mpathetic understanding and 
adequate treatment However in some 
instances even such individuals li.iu* 
been helped by the proceduic which 
we advocate Often the mental ef- 
fect of a complete examination with an 
explanation of the condition and re- 
assurance results in a “cine’’ h°r 
example, this occuircd m mam pa- 
tients who presented thenwhes "ith 
a cancer phobia and in whom this idia 
was not onl\ rccogni/cd earh hut 
dispelled as a result of a cninplit* 
stud) 

In mail) of out cases we have oh* 
‘•tried that with mdiMtlunls who l.ul 
aterage intelligence the re-pomt t** 
ps\ihoih( rapeutic nieasines is umiti— 
fat ton, wheitas the tnatment of a 
symptom or an organic londitmn t * * 
that exists j is unprtssin am! in jt-<h 
b«t mins an efficient ps\chir nua-un 
bor m-tami , the mere apphi.ttiou ot 
.i tipj>mt m a p itu ut with interop'i* 

or pMidulmt- .ibdonun <\n« th"U"h 

tb'-* f O.ulltji.r, . mo llTW Itttl* lot! 

*ll* p"0'Ult <>i 

’ ‘ f »• b r rut I In, .*1,1 » *'f. •’ 

' "■ ' * r *i s' r*,ll*«v v 1 *o 
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other examples could be noted but the 
idea which we wish to emphasize is 
that this group does not lend itself 
to pure psychic appeal for there is 
little to appeal to On the other hand, 
these individuals respond to medi- 
cine and physiotherapy because these 
measures inherently carry with them 
suggestive properties 

Witness this instance, related by 
Bland Sutton , 1 of a psychiatrist who 
made excellent use of a frog in the 
following cncumstance “A thin and 
foolish woman believed she had acci- 
dentally swallowed a frog and that her 
thinness was due to the frog eating 
the food in her stomach In order to 
dispel the illusion the doctor gave the 
patient an emetic and during the 
vomiting he slipped a frog into the 
basm When the patient saw the frog 
hei joy was great, but m a few min- 
utes her depression returned ‘Oh 1 ’ 
she exclaimed, ‘I am sure this frog has 
left some young ones in my stomach ’ 
The doctor looked wise, pulled out his 
magnifying glass, and after critically 
examining the frog said unto the pa- 
tient, ‘Fear not, this frog has not left 
any fioglets inside you, behold, it is a 
male 1 ’ The patient was quite satis- 
fied, became happy and in a few 
months was plump again She was not 
a naturalist, and therefoie ignorant of 
the fact that it is difficult to tell the 
sex of fiogs by mere inspection ex- 
cept at the breeding season ” 

We should like to duect attention 
to another gioup of cases m which 
any foim of psycho-analysis is con- 
tiamdicated When a patient is ex- 
amined one often lealizes that no 
piogiess will he made unless personal 
matters are nv\ estigated Howe\ei, 


there have been many individuals who 
consulted us after they had bitterly 
resented what they deemed irrelevant 
and unnecessary questioning directed 
towards their private affairs at the 
hands of psychiatrists We have sel- 
dom found it necessaiy to inquire into 
sexual relationships, mantal incompati- 
bilities, financial affairs, social and re- 
ligious difficulties In some cases the 
patient is aware of an underlying mal- 
adjustment and is able to combat it 
if his mental attitude is changed 
thiough a process of leassuiance en- 
couragement and relief of symptoms 
In other instances, the individual fails 
to recognize any underlying psychical 
causes and not only seeks but insists 
that a physical basis be discovei ed In 
this group a tactful, delicate and 
sympathetic approach opens up moie 
avenues of willing discussion than 
could be obtained by the immediate 
attack upon lepiessions, inhibitions, 
the subconscious, and so forth It is 
certain that every one of us has built 
up a defense mechanism which is the 
basis upon which our adjustments to 
oui environments rest To shatter 
these structures is dangerous The\ 
are the buildings resulting fiom \cais 
of constiuction, tampeung with them 
is unwarranted Psvchiatnsts often 
seem unaware of this fact 

It is generalh admitted, as ke Mi- 
olds 2 states that a fundamental pun- 
dple of the treatment of neurosis is 
based upon an explanation to tin pa- 
tient of the evolution of his nenous 
sunptoms fiom their ordinal 
In our experience there are a large 
group of cases m which Mich expl » 
nations are best omitted It i- pr..p« r 
to ascertain the eaiisitnc tutors m- 



374 


Theodore H. Morrison and Samuel Morrison 


volved in each individual case but it is 
not well to break down a moderately 
substantial foundation because one 
feels that the patient should conform 
with the majority If we learn that 
the neurosis is dependent upon certain 
sexual problems, certain environmental 
conditions, certain physical handicaps, 
etc , these can be adjusted m many in- 
stances without the patient’s knowl- 
edge and with much better effect 
Many of these individuals gradually 
become self-explainers and their pnde 
in having discovered and treated 
themselves is m itself a great con- 
quest Like the obstetrician we must 
preach “noli me tangere” in this group 
of cases which will become more and 
more well defined as time proceeds 
We lealize all the old arguments about 
the necessity for strengthening indi- 
viduals with neuropathic streaks, in- 
feriority complexes and unstable 
nervous equilibria but we know from 
an ever growing experience, that the 
best procedure is not to have the pa- 
tient become conscious of his short- 
comings 

Preventive medicine 3 plays its psy- 
chiatric role which is concerned among 
numerous other things, with the rou- 
tine and regular overhauling of the 
type of the patient with whom we are 
concerned It is on this account that 
we advise our patients to visit us at 
regular intervals After all, who can 
determine exactly where the normal 
limits stop and the abnormal begin , 
wheie, for example, the micro-manic- 
depressive (Overstreet 4 ) becomes the 
manic-depressive If we are indulging 
m such vagaries let us give the patient 
the benefit of the doubt and let us 
not convince him and ourselves that he 


is mentally sick without due evidence 
Just as the psychiatrist errs on Ins 
side, so the internist, as Reynolds re- 
marks, “is liable to fail if he does not 
study carefully all the features of the 
case before staitmg to treat it” “The 
difficulty” he continues, “is that the 
medical practitioner is in danger of 
becoming so absorbed in the treatment 
of any obvious organic pathology that 
he may fail to pay attention to the 
neurotic symptoms which are its re- 
sult On the other hand, if the neu- 
rotic element is predominant, it is 
equally easy to overlook the appaient- 
ly trivial physical abnormalities which 
may have been conti ibutory factors in 
the disturbance of the nervous equilib- 
rium. In order to steer a middle 
course between these two common 
errors, it is well to assume that every 
case has both an organic and a func- 
tional element ” 

It is generally known that most 
psychopathic persons with gastroin- 
testinal complaints (as well as society 
in general) fear the stigma of having 
any professional contact with a psy- 
chiatrist Certainly this reaction 
should not exist but since it does, it 
is best to recognize it We agree with 
Alvarez 5 that one must be fitted tem- 
peramentally for the problem pre- 
sented by these patients Since the 
gastro-psychiatnst is familiar with 
certain syndromes in his specialty it is 
more probable that he can evaluate the 
symptom-complexes and plan a ra- 
tional form of treatment suited to the 
individual He certainly realizes that 
there is a large group of cases in 
which the mechanism of the affection 
must be explained in order to obtain 
satisfactory results Such an example 
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may be piesent m the following in- 
stance taken fiom Olivei 0 “When a 
woman who has had phobia of cancel 
all hei life and who has lestricted her 
diet so that she is skin and bone be- 
cause she has an idea that lough food 
irritates the stomach and produces can- 
cer theie, — when she can be brought to 
realize that her mind has been sen- 
sitized to the fear of cancer because 
of her distiessing experiences with a 
beloved father who died of it — why, 
you ha\e already robbed her phobia of 
a good part of its nameless over- 
shadowing honor” He is also awaie 
of those cases in which patients sub- 
stitute one obsession, one disease, one 
anxiety foi anothei Jeliffe 7 has called 
attention to instances in which cuies 
of various “diseases” were obtained 
sometimes with the aid of surgery 
only to have anothei and often less 
vulnerable affection arise It must be 
understood that this method of treat- 
ment is offered only in a certain se- 
lected group of cases There are pa- 
tients with whom one must insist on 
the mental basis of the affection Caie 
must always be taken, however, not to 
plunge the patient into hypochondriasis 
(Dubois s ) and one must always have 
“sized-up the situation” before pio- 
ceeding in this manner 

To make our position clear, we do 
not claim a cure-all , we simply offer 
a method, not different m kind but m 
principle In brief, we do not believe 
that the majority of these gastio- 
psychoneurotics are best treated bv 
psychiatrists since from the ver} be- 
ginning the former are antagonistic to 
psychiati ists and where antagonism 
exists good therapeutic lesults are 
wanting In the treatment we aim as 


fai as possible, at piompt sv mptomatic 
lelief The lehef of sjmptoms leads 
to a more pliant mental and ph} steal 
attitude The fear with which ceitam 
psychiatrists administer drugs is com- 
mendable in some cases but not, as a 
geneial rule, in gastric neuioses Gas- 
tiic symptoms can be leheved with- 
out the danger of foimation of di in- 
habits oi other untow'ard effects 


In order to illustrate more death 
this modified medical and psjchiatnc 
approach 200 consecutive gastio-mtcs- 
tinal cases m our clinic were studied 
Of these, fifty showed etiologic fac- 
tors which weie definitely psychogenic 
while in the lest the neivous element 
was moie 01 less prominent In cv- 
eiy instance, howevei, the chief com- 
plaint was refeired to the gastroin- 
testinal tract Each patient was sub- 
jected to the complete study alieadv 
mentioned, nothing was assumed 
Upon the basis of this examination 
treatment was instituted 


A few abstracts of illustrative cases 
>llow r 

Case I J L S. male, (a salcsmm) acid 
,, complained of "stomach trouble and 
:rvousness” of two vears duration I Ik 
itient was aware of tin fact that us 
other had died of hvpcrtcnsnc heart dis- 
se In the ra st he had had the usual 
ildhood diseases with no eomphe itions hut 
,out ten vears ago, following a so-calhd 
add stroke”, he became verv weak rcquir- 
c about three months before lie lull' le- 
aned his faculties \ review of the w- 
discloses the following imjv.ri mt 
ta -nocturia, three or four times ven 

nous some insomnia occasion il spell of 
rzincss and weakness tires qu.ckh hr 
am obsessions 1 ittle except the emul- 
ation of some vague d.geslive sv nipMms 
uld be learned of the present dine « H 
l„ r words there was , u istro-uite-in .1 
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On physical examination, the general ap- 
pearance was one of depression in a well 
nourished and well-developed elderly man 
Briefly, the positive findings were dilated 
pupils reacting normally, ophthalmoscopic 
examination normal, lungs normal The 
heart was normal m size, the sounds were 
regular, loud and forceful Blood pressure 
200/120, with no constant associated symp- 
toms The radials were tortuous and mod- 
erately thickened Abdomen normal Re- 
flexes normal The mental examination dis- 
closed many traits of the parergastic reac- 
tion type but anxiety neurosis seemed more 
likely The urine showed one plus al- 
bumin, three plus glucose, a few hyaline 
casts and white blood cells Other labora- 
tory examinations were normal 

Our impressions were arteriosclerosis, 
hvpertension, anxiety neurosis, questionable 
chronic nephritis and questionable diabetes 
mellitus Hospitalization was advised Fur- 
ther studies showed the “diabetes” to be of 
the nature of renal glycosuria, while no evi- 
dence of kidney damage was adduced 
The patient was seen daily, treated symp- 
tomatically, spoken to rationally and senn- 
analytically Under the administration of 
mild hypnotics he rested quietly Gradually 
hts obsessions became less marked At the 
same tune he began to realize that his prin- 
cipal difficulties were due to “nervous” fac- 
tors As far as allowable we stressed his 
physical fitness, creating simultaneously a 
restful, reassuring environment and relief of 
symptoms The patient, on the other hand, 
proceeded a step further and diagnosed his 
case “nervousness ’ Today, six months 
later, this man is back in business, work- 
ing efficiently He recalls that he was 
“slightly mentally ill” and is very thankful 
that we had prevented his relatives from 
sending him to a mental hospital It is very 
unlikely that this patient will have another 
"nervous breakdown” but should tins happen 
he will certainly seek immediate aid At 
the age of 60 he is made fit to work in a 
certain environment by a mild sort of treat- 
ment lasting four weeks 

Com // G N C, female, student, aged 
se\ enteen years, complained of “gas on 
''tomach ’ and dizziness The family and 
past histories are essentially non-contribu- 


tory’- The present illness dates back four 
years when belching was first noticed For 
two years there were exacerbations and re- 
missions but gradually the belching became 
almost continuous and this with a sense of 
dizziness and emotional instability have per- 
sisted to the present time The physical ex- 
amination was normal in every detail The 
urine and blood were normal The stool 
showed two plus mucus She was unable to 
swallow the tube for a gastric analysis 
X-ray studies disclosed no organic defects, 
the pylorus was spastic and the colon mark- 
edly prolapsed and spastic In a casual but 
quite thorough mental examination no 
alarming findings were noted 

Our impressions were aerophagia, nervous 
indigestion, and a spastic gastro-mtestinal 
tract The patient was placed on a sched- 
ule of exercises with rest periods and a 
prescribed dietary regime In addition she 
was given certain medicinal preparations 
combining sedative and antispasmodic prop- 
erties Aeropliagy was explained to her 
psychotherapy was made to appear inci- 
dental 

Under monthly observations a steady 
gam in weight has been noticed, she has 
become more stable emotionally and as she 
remarks, “feels almost well” No attempt 
was made to blame the entire condition on 
nervousness although the mechanism 0 
aerophagia was explained in detail ^ 
medications are gradually' being reduced u 
without their psychic as well as medicma 
effects, we feel certain that our success m 
this case would have been much less mar e 
The "cures” are not temporary since the 
patient returns at appointed intervals for a 
check-up and is not discharged until sie 
has a well-established understanding of ier 
difficulties She is convinced that no ° r 
game disease exists and as each visit cu mi 
nates she realizes more and more that iers 
is a functional abnormality and gradua y 
she concludes that it depends upon ier 
emotions The patient credits herself wit 
this discovery and m this attitude >cS 
strength If the usual psychiatric approaci 
were attempted in a reaction pattern of t 15 
kind the problem would have been nine 1 
more difficult even if the patient s co 
operation were taken for granted 
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Caw III R B , male, shoe-merchant, 
aged 31 vears, complained of constipation 
and “stomach trouble” characterized by 
“panickj feelings ’ and nausea The family 
histon was non-contributory In the past 
there have been four operations over a 
period of nineteen years The patient has 
alwajs been of a highstrung, excitable and 
unstable nature smoking excessively and im- 
bibing alcoholic beverages occasionally The 
present illness is said to have begun three 
jears ago when it w r as noticed that an al- 
ready marked constipation was becoming 
more severe Symptoms of dizziness, palpi- 
tation, “spots before eyes” and general un- 
steadiness w r ere experienced, and the patient 
behe\ed he w r as slowdj being poisoned 
through intestinal stasis Depression was 
w’ell on its way but due to certain business 
matters his mind w r as occupied for some 
months He managed to get along, build- 
ing sjmptom upon symptom until six weeks 
ago when, following the extraction of a 
tooth, there was a little more than the usual 
amount of bleeding He became extremely 
nervous and apprehensive, a multiplicity of 
symptoms appeared , his constipation be- 
came more uncontrollable than it had ever 
been , pains and aches were experienced 
throughout the abdomen , and nausea and 
loss of weight were noticed He was on 
the verge of a mental collapse w'hen seen 
On phjsical examination he was found to 
be of asthenic habitus, well developed but 
only moderately w'ell nourished He ap- 
peared worried and depressed The head, 
heart and lungs were found to be normal 
Blood pressure, 120/80 Pulse, 90 The 
abdomen w f as soft, semi-relaxed and with 
the exception of a hernial repair scar in 
the left inguinal region presented no ab- 
normalities The genitalia, extremities, skill, 
etc , were normal Reflexes were very ac- 
tive The urme and blood examinations 
were normal The stool contained a con- 
siderable amount of mucus The Ew'ald 
test breakfast showed a total acidity of 82, 
free hvdrocloric acid, 65 The Wassermann 
leaction (blood) was negative, plienol- 
sulphoneplithalem test show r ed 55 P er cen * 
excretion in tw’o hours (intramuscular injec- 
tion) , blood chemistrj studies normal 
X-raj studies revealed a prolapsed colon 


and stomach with a probable chronic ap- 
pendix 

In addition to his mental upset, there- 
fore, he had intestinal stasis, enteroptosis 
and a probable mucous colitis 

The patient seemed greatly relieved when 
told he had no organic lesion but he was 
advised to enter a hospital for treatment 
The effect of a complete examination with 
a careful explanation of the condition and 
reassurance had not only gained his con- 
fidence but had already staited him on the 
road to recover} Correction of the con 
stipation was achieved b\ means o* diet 
enemata, etc , leading finallj to how e! re 
education In addition rest, exercise and a 
well rounded daily routine including a 
requisite amount of diversion were em- 
ployed and throughout, a sensible and un- 
obtrusive psychotherapj was practiced \ 
rapid restoration to normal occurred 

This patient lias been in communication 
with us by mail for a half year He lias 
gamed weight steadilj and seems to be 
getting along splendidly From the tone ot 
his letters we feel that we need not fear a 
“nervous breakdown ’ in the ni lr intun 

We must remembei, as Aharez’ 
cautions, that “many of the people 
who complain bitterly of auto-mtoxi- 
cation symptoms aie usually sensitive 
and keenly awaie of what is going on 
m their bodies It is this sensitn encss 
which distinguishes them from those 
who can go for a week quite uncon- 
scious of the fact that their bowels are 
crammed with feces ” In addition all 
of us recognize the fact that ‘^01 > 
impulses from the digestne tract can 
profoundly influence our emotions 0111 
mental processes and our unsomotor 
balance ’ We recall the >oung worn in 
who, although mptomlcss was ex- 
tremely frightened because she ordi- 
narily 'had a bowel movement acn 
five davs and at the time ni her u;« 
to our 'clinic had not had a *u*, u, 
clc\en da\« Her feais iuii alhmd 
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after a thoiough study and a corre- 
sponding effect was soon noticed on 
bowel function 

There is a group of patients who 
aie so ill-informed about their ill- 
nesses that one feels it necessary to in- 
struct them to some extent concern- 
ing the mechanics of the digestive 
tract This is certainly a hazardous 
business but in our experience one of 
two procedures may be followed — 
either give a thorough explanation of 
the condition or have it understood 
that the patient's ideas of the disease 
are erroneous and that its treatment is 
to be entiusted entirely to the physi- 
cian m charge 

In the case of R G (Cove 7 V), female, 
aged 44, the complaint was referred to 
the stomach She was found to have mucous 
colitis It was explained that the exam- 
inations disclosed no organic disease but 
she could not be convinced that her symp- 
toms could be due to a non-organic con- 
dition She objected to our assumption 
that she was a very nervous woman It 
was decided to study the case in the usual 
rsjclnatric fashion but recovery was slow, 
tedious and never quite satisfactory This 
is to be compared with HRS ( Case V), 
female, aged 33, m whom the same situa- 
tion was met In this case no explanations 
were given but various forms of medici- 
mal therapy 111 addition to diet and rest 
were employed At each visit, we sug- 
gested that she was certainly much better 
as mealed by our examinations Drugs, 
never given at random, were changed to 
relieve gas, spasm, intestinal stasis, etc 
\\ ith this form of therapy, she was 
brought hack to usefulness 111 a short time 
These are examples of a large group of 
cases vvh.ch we have observed and in our 
experience, the latter form of treatment 
i> much more satisfactory not onlv as to 
its mimed ate effect but also as to the per- 
manc.icv of cure 

In Cate VI, D \ D, a verj nervous 

ung woman of 34 vears with main 


vague digestive svmptoms, the instructions 
given were briefly as follows “Conditions 
of this type necessarily involve the nervous 
system and it is important m considering 
your case to recognize this factor Anv 
treatment, therefore, which is undertaken, 
should be directed not only to the digestive 
tract but equally as well to the nervous 
system I should therefore advise jou to 
continue with the dietetic regime (spastic 
colitis), which I have given jou, get con- 
siderable rest, wear your abdominal sup- 
port (enteroptosis with symptoms) and get 
a reasonable amount of exercise Your 
surroundings should be bright and cheer- 
ful and you should try as far as pos- 
sible to overcome all irritations For the 
constipation mmeral oil is useful A 
nerve tonic is advisable and the adminis- 
tration of hydrochloric acid (achlorhydria) 
with pepsin is also very helpful I know 
that you will do well and I shall be very 
glad to cooperate with you 111 any wav I 
can to help you regain your health” This, 
with its implied suggestions, later to be 
gradually amplified, serves as a basis by 
means of which the patient acquires the 
method of studying her personahtv 

Case VII B M , female, aged 41 ^ iac ' 
always complained of gastro-intestmal diffi- 
culties She had run the gauntlet of medi- 
cal and surgical treatments A complete 
study led to the belief that we were deal- 
ing with an unhappily married, pro- 
nounced hypochondriac whose greatest de- 
sire was to remain a chronic invalid In 
cases of this type a complete psychiatric 
study is indicated and vve therefore refer- 
red this patient to a competent psj- 
chiatrist who finally informed us that the 
patient would not cooperate With lnm and 
had decided to get another doctor This 
tvpe of individual often does not respond 
to any type of treatment and sometimes 
becomes institutional material Another 
prob’em presented itself in the case of S 
H W , Case VIII, who had, m addition to 
a penetrating ulcer at the pjlorus, a de- 
pressive psv chosis which demanded institu- 
tional care Here psychiatric and gastro- 
enterologtc cooperation was necessary 
Case IX L S , female, aged 20, com- 
plained of heartburn and a fee'mg of full" 
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i.ess in the epigastrium A comolete work- 
up led to the following impressions — 
Aerophagia enteroptosis, spastic colitis in- 
testinal stasis, and “neurasthenia" The pa- 
tient was So emotionally upset that she was 
hospitalized since we felt that she could not, 
despite every effort, modify her mental 
state m her present environment Subse- 
quent studies mealed the fact that the pa- 
tient’s instability was due to a shock oc- 
casioned by the death of a very dear friend 
To this she reacted with what she recognized 
as a gastro-in‘estinal upset Her treat- 
ment consisted of reassurance, diet, rest 
and medicinal therapy (to relieve “heart- 
lurn’ and “gas formation”) She gradually 
recovered and it was only after she was rid 
of her belching and constipation that the 
probable association with her friend s death 
was discussed She reacted admirably 

Case X W R , male, aged 33, com- 
plained of “stomach trouble” with vague 
abdominal discomfort which he believed 
was due to his “nerves” After a thorough 
study he was told that he was organically 
sound and that he had what was called 
“nervous indigestion” It was explained 
that strict adherence to a prescribed regime 
and his complete cooperation would doubt- 
less rid him of his difficulty He responded 
well and when last seen it was clear that 
he recognized the mechanism of lus gastro- 
intestinal upset 

Case XI G S , male, aged 27, presented 
a similar picture complicated by a subacute 
appendix He feared an operation but after 
a week’s observation, during which time the 
signs m his right lower quadrant remained 
quite definite, he submitted at our advice 
Pre-operative and post-operative care were 
made to include sufficient analgesic prepa- 
rations so that he would be spared the least 
pam (He seemed to be mentally' hy'per- 
esthetic) Today', three months after oper- 
ation, he is getting along splendidly and re- 
marks that his fear of pain has disappeared 

Case XII E I F , male, aged 44. entered 
our clinic with many gastro-mtestinal com- 
plaints which appeared when his home 
phy sician, during a periodic health exam- 
ination, mentioned the necessity for ruling 
out cancer in certain cases This sug- 
gestion was sufficient to set up a cancer 


phobia m this individual and unconsciou h 
he reacted with the production of numerous 
gastro-mtestmal symptoms The examina- 
tion by us disclosed a spastic colon which re- 
sponded to antispasmodic therapy Rccov- 
ery, finally, w r as complete, when unsolicited 
he w T as told emphatically that he ‘ absolute- 
ly had no cancer ’ 

Although emphatic reassurance is the 
coup detat, straggling sunptoms must be 
treated since their persistence ma\ cause 
some patients to doubt the ph\ sioan s di .g- 
nosis even though thev hue utmost confi- 
dence m him An instance of tin latter . 
the Case XIII, M S female, aged sg who 
W’as told by her physician that although her 
symptoms suggested gall bladder disease 
examination seemed to indicate a normal 
organ Her symptoms persisted, how tier 
and she visited an esteemed clinic where she 
was informed that only immediate chole- 
cystectomy w'ould afford her relief 1 Ins 
frightened her greatly Several months 
later the patient visited our clinic w fieri 
she was found to be extremeK apprehensive 
and to ha\e a definite nnld cho!ec\stitis 
She w'as reassured and when lnr organic 
disease responded readilv to the tmtliod it 
non-surgical biliarv drainages of I'<-n lui 
apprehensivencss vanished 

Finally, Case XII , is outlined brieth be- 
cause it teaches so valuable a lesson N 
K, female aged 42. is an example of tint 
group of patients who talk incessantly 01 
their symptoms and who untortuintch tre 
immediately stamped as neurotics \s a 
matter of fact, careful examination _ 01 un 
discloses an organic illness k ,n '' 

passed from one physician to another and m 
each instance was labeled “essentn h neu- 
rotic’ She was found to Inv c a malign nicy 
m Inch later caused her death Tins c .si im- 
presses us with the importance 01 divorcing 
ourselves from preconceived notions nr 
patient demands and deserves a thoroiJi 

examination 

Sl m u \KV 


To summarize briefly vu' brne 
tempted m this paper to sot, ■ 

important points two ot wb.ch w« 
should like to reiterate 1 be hr-t tin 
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necessity of a thorough survey of the 
patient, is generally accepted, if not 
practiced The second, the use of 
drugs in psychoneurotics, is neither 
generally understood nor accepted We 
have tried to show that there need be 
no taboo on drugs used with leason, 
that they are very helpful and that 
they are often of more psychotherapeu- 
tic value than other more frequently 
employed measures In our study, we 
have seen a varied assortment of reac- 
tion types derive striking benefit from 
the temporary and lational use of 
drugs to relieve symptoms We have 
refrained from making any statistical 
report at present because investigations 
of this nature do not easily lend them- 
selves to mathematical arrangements 
At present we simply bring forth the 
fact that m a large series of cases 
with more or less “nervous” etiologic 
factors the results obtained are better 
when a practical psychotherapy in- 
cludes m addition to the usual meas- 
uies (reassurance, superficial analysis, 
physiotherapy, rest, massage, exer- 
cise, occupational therapy) the use of 
drugs to relieve symptoms If drugs 
are used sensibly we need not fear that 
they suggest organic disease and thus 
give the patient a reason for complain- 


ing However, we realize that this 
method is not applicable to all reac- 
tion-types That there is a large group 
of cases where the mechanism of the 
reaction must be explained is agreed 
On the other hand, it is a well recog- 
nized fact that the mental effect of a 
complete examination with an expla- 
nation of the condition and leassur- 
ance results in a “cure” in a large 
number of cases As Lyon 10 has aptly 
stated “By improving our methods of 
total diagnosis of a patient we there- 
by improve our chances of appro- 
priately treating that patient from 
many angles instead of his chief major 
disease alone The thoroughness of 
the total treatment is often the leal 
secret of success ” 

We have introduced the term gas- 
tro-psychiatrist The temperamental 
fitness of this individual differs great- 
ly from the average psychiatrist or 
gastro-enterologist He stresses neither 
the “whole” of the former, nor the 
“part” of the latter He takes both 
into consideration equally and does not 
hesitate to cure the part while treating 
the whole Not every gastro-enterolo- 
gist and psychiatrist is suited for this 
specialty, they may practice it but not 
with all the attainable success 
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The Prestige of the Internist* 

By Mii.ES J BrEuER, M D , PACP, Lincoln, Nebiaskci 


I NTERNISTS who are woiking m 
well-developed medical centers, on 
a basis either of referred woik or 
of institutional work, are not fre- 
quently confronted with problems like 
the cases mentioned below But from 
seventy-five to ninety per cent of the 
internal medicine of this country that 
is waiting and crying to be done con- 
scientiously and scientifically, exists 
and awaits among the masses who do 
not have access to modern medical 
centers, whose medical conceptions 
are from fifteen to fifty years behind 
the forefront of modern medical 
thought, and who do not even know 
what an internist is They do not un- 
derstand the character of service in- 
volved m an “examination” as an in- 
ternist means the word, have no idea 
of what a diagnostic study consists or 
what it can do for them They just 
want a doctor They came directly to 
the internist, and he must educate 
them to evaluate his services, or to be 
referred to other specialists 
Case i , J H , aged 55, traveling sales- 
man, called the writer into his home on a 
number of occasions for the relief of acute 
abdominal pain The principal therapeutic 
measure to which the pain responded was 
rest On several occasions I advised this 
man that there was a possibility of the ex- 
istence of a circulator' lesion not apparent 
to the type of examination that was possible 


on an emergency visit, warned him of the 
danger that might result from its neglect 
and urged him to have a proper diagnostic 
study He agreed with this, until it oc- 
curred to him to ask what the cost would 
be When told of the probable cost of the 
necessary study and observation, lie backed 
away in dismay On several occasions he 
was willing to go to a hospital and be 
operated on, at a cost of from four to six 
times as much as the diagnosis would base 
cost, it took some rather firm dissuasion 
to convince him that he did not have a sur- 
gical lesion After he found what the re- 
posed examination might cost, he w as ' er\ 
resentful and did not call me am more 
One day he was found dead m his car, and 


e autopsy showed coronary stenosis 
Case 2 was seen in connection with 
sit to a colleague in a neighboring cit\ 
thin, pale young woman came to him 
questing some medicine for her kidneis 
cause of a backache He explained to her 
» need of a thorough diagnostic stud' m a 
se like hers, and was also met with the 
estion of the probable cost of such a 
jdy The lady did not return to him, 
t we happened to sec her about a week 
er when she was brought into i 
me, paralj zed and anesthetic mm. the 
nst down and with sphincters par.ih/cd 
ie had gone to a chiropractor ami paid 
n in advance for a sene.- ot treatment- 
sum not substantial!' different Iron, the 
e estimated b' the mtcriu-t a- he a|- 
oximate cost of an ex mun ition hurtlur 
animation showed that s ie 
Ions canes of a 'crtebra with inn, .e 
d compression of the co-d 
As a multiplication of c>se-, W tin 
,o'c could dcnionsttau the \nu 
public is not ut eon-nm.s m d • 
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internist as a new and different fig- 
ure in medicine, who, on the one hand 
has a distinct type of service to of- 
fer differing considerably from “just 
going to a doctor and getting some 
medicine”, and on the other hand who 
works under such conditions that 
there is a standard of expense con- 
nected with his services which also 
differs markedly from just “going to 
a doctor” 

This lack of appreciation of the in- 
ternist’s function is not limited to the 
lay public Just recently I received a 
friendly visit at my office from a man 
who ranks high on the surgical staffs 
of two hospitals and who has made 
a name for himself m a special field 
of surgery I was showing him the 
recoids of a certain case, which at 
first had been diagnostically obscure, 
and afterwards had proved interesting 
enough to merit a thorough clinical 
study He waved away my pile of 
records “What do you want to do 
all of that for' 1 ” he asked in perfectly 
sincere deprecation, “Why don’t you 
come right to the point?” His atti- 
tude is typically illustrative of that 
which I have found on the part of 
many medical men in our commu- 
nity which has the reputation of be- 
ing a progressive one 

The writer does not believe in em- 
phasing the economic or business 
side of medical practice, and does not 
wish this article to be construed as 
a plea for some plan of bringing up 
the fees of internists It is rather 
the expression of a desire to suggest 
the need of educating the public to 
understand the function of the in- 
ternist, for the sole purpose of en- 
abling the internist to function prop- 


erly, and for no one’s ultimate greatei 
benefit than that of the public itself 
In this community, which is quite 
like ninety per cent of the rest of the 
United States, dentists and surgeons 
have already educated the public to a 
proper evaluation of their function, 
and to an acceptance of their stand- 
ards of remuneration The average 
man admits that the surgeon is per- 
fectly justified m receiving a mini- 
mum of $100 to $300 for an opera- 
tion But, if someone should tell this 
same average man that the internist 
exercises quite as much skill and 
ability, assumes quite as much respon- 
sibility and that his services are of 
quite as much importance and value to 
the patient as 111 the case of the sur- 
geon, he would be dubious and skepti- 
cal He does not know enough about 
what an internist does, to form an in- 
telligent opinion And therefore, when 
an internist charges him a fee on a 
basis analogous to that of the surgeon 
or the dentist he is indignant and thinks 
he is being unjustly treated 

The reason for this is twofold On 
the one hand the surgeon and the 
dentist have educated the public 
Time and custom have succeeded m 
producing a willing acceptance of the 
situation The public is reconciled to 
the cost and believes 111 the value of 
the service, and the surgeon and the 
dentist continue to develop their 
knowledge and their technic on a rea- 
sonably remunerative basis On the 
other hand, there is a popular appeal 
about the accomplishments of sur- 
gery that is lacking m the humdrum, 
plodding procedures of internal medi- 
cine 



The Prestige of the Internist 


383 


The public has a veiy pool knowl- 
edge and appreciation at the present 
time of some of the lemarkable 
things that are being accomplished by 
internal medicine Only a limited 
numbei of lay individuals aie aware 
of the diagnostic marvels that our 
specialty has pioduced and of the 
therapeutic lunacies that it is woik- 
mg If the dissemination of such 
knowledge is left to the usual natural 
processes, it will be twenty years be- 
fore the importance of electrocar- 
diography and the magic of insulin 
are as much of a byword in the home 
as is appendectomy Noi does the 
general public have an ) 7 idea of the 
oveihead expense involved m the diag- 
nostic and therapeutic methods con- 
nected with intei nal medicine Omit- 
ting entirely the consideration of the 
time and expense required on the part 
of the internist to acquire the neces- 
sary ability, what average layman has 
any idea of the overhead factors en- 
tering into the study of, foi instance 
a case with chronic epigastric pains 
and a loss of physical capacity , of the 
time and expenditure of lawyei-like 
skill necessary to extiact the indis- 
pensable history, of the expenditures 
for laboratory work, the basal met- 
abolic rate, the electrocardiogram, 
the x-ray, and the assistance of skilled 
technicians 7 The bill for a study of 
this sort stirs up the common man s 
resentment, because he cannot see 
what he has gotten for his mone> 
Nothing illustrates this point better 
than the requests of man) of these 
patients that they might keep their 
x-ray films , a desperate attempt to 
salvage something concrete and ob- 


jective as a symbol of what the\ get 
for the money they have paid out 

This attitude, of couise, makes the 
work of an internist difficult Natu- 
rally, in response to it he makes some 
concessions Either he omits work 
that ought to be done, or he does 
without charge work foi which he 
ought to be paid Eithei course 
handicaps the freedom of his scientific 
activities, unless he is toitunate 
enough to be practicing among a 
wealthy clientele, and this aiticle i> 
being written about the se\e,it)-fi\e 
01 ninety pei cent of internists and 
near-mtermsts who aie not so sit- 
uated From the ven beginning oi 
the study of such a case the internist 
feels under constraint, he knows tnat 
a financial aigument is coming, and 
the thought intei feres with the piopci 
fieedom of his effoits It is not a 
question of whether oi not the in- 
ternist makes money It is a ques- 
tion of pioviding him with the oppoi- 
tumty to study Ius cases adequate! \ 
undei a condition of aftairs whcic the 
work must pay for itself Undei the 
present social organization most ot 
our internal medicine is being done b\ 
men or groups who are not endowed 
and have no independent source ot 
income If the patient docs not p.n 
for the work, m the total summing 
up It cannot be done 1 U f 
conscience >t ought to be done hire- 
fore, the woik must command ade- 
quate fees 

There is no other solulion of the 
question than the education " 

public, since mod of u« admit that >K 
socialization of medical prartix - •' 
ca-ue conception ami far aval mwi 
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us just now The public must be 
trained to recognize that an “exami- 
nation” or a diagnostic study is quite 
as concrete and valuable a service as a 
surgical operation, m many cases 
comparably difficult and expensive 

How can the public be educated ? 

First by that constant educational 
work that is being done by the indi- 
vidual practitioner, in personal con- 
tact with his patients Aftei all, the 
doctor is today more of a teacher than 
a medicine man, and of no type of 
practitioner is this more true than of 
the internist 

Secondly, writers from among our 
ranks should present the matter prop- 
erly to the public through the com- 
mon literary channels The pro- 
cedures and accomplishments of in- 
ternal medicine, the importance and 
difficulty of modern diagnosis, should 
be discussed for the popular medical 
leader The writer of this paper has 
been doing his best in that direction 
in the limited sphere m which his writ- 
ings appear 

Thirdly, the organized efforts of 
internal medicine should be con- 
sciously directed at the problem 
Every convention at which internists 


gather ought to organize one meeting 
of its period which is open to the 
public for the adequate presentation 
of these matters to laymen 

Beyond the application of the 
methods of modern efficiency to es- 
sential phases, the writer does not be- 
lieve m any propaganda to build up 
the business side of our profession 
But, as long as the work of the in- 
ternist must be self-supporting, noth- 
ing but the efficient application of 
modern methods of thorough and 
complete diagnostic study to all cases 
that require it, is going to meet the 
ideal of an adequate seivice to the 
public on our part Only a relatively 
small proportion of the cases that 
need this service, is getting it today 
Internal medicine is not as yet prop- 
erly organized to deliver it as sur- 
gery is being delivered Yet, without 
modern diagnostic study of difficult 
and obscure conditions with a view to 
relief, and without the efficient recog- 
nition of early stages of serious dis- 
eases with a view to prevention, we 
are back m the daik ages of medical 
practice, and are failing to bring to 
the public the full benefit of modern 
scientific medical progress 
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ON THE “CAUSE” OF CANCER 

There is no dictum of medical im- 
port moie commonly m the mouth of 
the layman than that the ‘cause’ of 
cancel is unknown Lawyers make 
unfaii use of it in compensation cases 
and the presiding judicial officer falls 
readily into the same trap The medi- 
cal witness is asked if he knows the 
cause of cancer and he modestly re- 
plies m the negative He is then asked 
if anyone knows the cause of cancer 
and the usual answer is that as far as 
he knows the cause of cancer is not 
known The questioner then makes 
his point by asking if, since the cause 
of cancer is not known, it is not just 
as probable in the case in question that 
cancer was due to such and such a fac- 
tor as to anything else, and the wit- 
ness gives a feeble and unwilling as- 
sent, although his best judgment tells 
him that it was highly improbable that 
any causal relationship existed 

The difficulty lies in the form of the 
question itself The cause of disease 
is always complex It does not tell 
the whole truth to say that the cause 
of tuberculosis is the tubercle bacillus 
Not only does the more immediate 
physical and humoral constitution of 
the host determine whether the disease 
is to develop, but the entiie phylogen- 
etic experience of the two interacting 
oigamsms lies back of that form of ab- 
normal life and abnormal lmng that 
constitutes tuberculosis Innumerable 
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homely examples of the difficult} in- 
herent 111 the form of the question can 
be found in everyday life It is as 
though one had asked the cause of an 
elephant In answei to such a queit 
the keeper might think of the supph 
of provender which had been con- 
sumed during the long years of growth 
from birth to matunt} , the geneticist 
of the union of the male and female 
reproductive cells with their mtucate 
apparatus for the transmissal of unit 
characters, and the evolutionist of the 
millions of years of trial and error and 
success which have given to the ele- 
phant the huge bulk, thick skin, pic- 
hensile trunk and large ears which aie 
part of his successful adjustment to 
his native habitat But back ot all 
this, and yet a part of it, as the chief 
cause of all, is life itself It is equallv 
true that life is a cause of cancer toi 
the pioblems of neoplasia arc the prob- 
lems of living tumor cells descended 
from living bod} cells Thus the ques- 
tion as to the cause of cancer is dif- 
ficult and 111 a sense impossible to an- 
swer because its simplicit} make." 11 
profound 

Much is known, however about 
factors which arc concerned with tin 
development of cancer and in otu "Hi"i 
it mat be said that the ciuse is known 
foi the experimental patholo-p-t cm 
produce cancer at will In Mill iblt 
species of laboratorv animals mam.'* 
nant neoplasms mav be nude M .*ris< 
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de novo The lines along which this 
success has been attained point the 
way toward a classification of the 
known carcinogenic factors m man 
On the one hand carcinoma can be pro- 
duced m suitable laboratory animals 
by selective breeding, and on the other 
by the application of various extrinsic 
agents, as exemplified by the historical 
induction of carcinoma of the stomach 
of the rat by Fibiger through feeding 
cockroaches containing a nematode 
worm (Spiioptcia neoplastica), and of 
the ear of the rabbit by painting with 
tar ( Yamagiwa ), brilliant successes of 
the greatest significance which m more 
lecent years have been paralleled by 
vai ious other workers using several 
diverse procedures Thus the known 
factors productive of neoplasms fall 
into two mam groups, one containing 
those which are inherent or develop- 
mental, and therefore peculiar to the 
individual, and the other made up of 
the extrinsic agents The first of these 
groups has in turn two aspects It 
must be divided into those factors 
which are disturbances of development 
m the morphogical sense, embryonal , 
and those which are inherent m the 
genetic complexion of the individual, 
mtunsic Thus it will be seen that 
the embryonal factors are development- 
al, the intrinsic factors are inheritable 
and the extrinsic factors are environ- 
mental 

The conception of an embiyonal fac- 
tor in the causation of neoplasms is 
of long standing (Cohnheim) and the 
list of tumors dependent in one way or 
another upon developmental defects 
such as the misplacement of simple or 
complex tissues inclusion of tissue ele- 
ments or e\ en detached blastomeres 


(included twins), and the persistence 
of embryonic structures into post-fetal 
life, is constantly increasing Many 
varieties of new growths, both benign 
and malignant, ha\e their ongin upon 
such a basis The teratomas of testis 
and ovary, hypernephroma, adaman- 
tinoma, chordoma, the mixed salivary 
gland tumors and many others thus 
arise Yet it is equally true that many 
of the most common forms of caici- 
noma such as those of the lip, gastro- 
intestinal tract and uterus cannot be 
thus explained 

The intrinsic factor stands in the 
forefront in the minds of many inves- 
tigators today Two great lines of 
evidence have supported it, the study 
of human inheritance as shown by cer- 
tain so-called ‘cancer families’ (recent- 
ly discussed in the annals*), and the 
results of animal breeding experiments 
(Slye, Little, Lynch and others) The 
geneticists may differ among them- 
selves as to the mendehan implication 
and interpretation of their results but 
there can be no doubt that under the 
conditions of the experimental labora- 
tory the predisposition to the develop- 
ment of neoplasms can be bred in or 
out at the will of the trained investi- 
gator Nor should it be expected that 
precise mendehan ratios will appear m 
such experimental series for the inti m- 
sic factor is apparently a predisposing 
one only and the simultaneous opera- 
tion of other factois must not be for- 
gotten There is some reason foi be- 
lieving that the intrinsic factor may be 
inherited m varying degrees of mtens- 
ity 

* Wart h ix, A S Heredity of carcmonn 
w man Ann Int Med, 1931, n, 681-696 
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That many extnnsic factois are cai- 
cmogenic has long been lecogmzed 
Chimney sweeps’ cancer of the scro- 
tum, the kangri cancer of the shep- 
herds of Thibet, the more recently rec- 
ognized mule spmnei s’ cancer and, 
within our own profession, the many 
examples of caicmoma of hands and 
face among the earlier roentgenologists 
have provided ample proof These 
are but a few of the many occupation- 
al, accidental and experimental ex- 
amples of the effect of such extrinsic 
agents Mechanical, theimal chemical 
and radio-active forces aie all found 
in the list Here, also, are examples 
of chronic infection providing the in- 
stigating factor, but only thiough such 
mechanisms as chronic lrntation and 
exaggerated response to injury does 
infection cause cancer There is al- 
most complete agreement among in- 
vestigators that there cannot be a spe- 
cific extrinsic living organism, infection 
with which causes cancer Theie aie 
important theoretical objections to 
such an etiology that cannot be entered 
into here It is significant that there 
is no proved example of the transfer 
of a neoplasm from patient to nuise, 
doctor, 01 to any membei of the pa- 
tient’s family But chronic inflamma- 
tion due to infection, with excessive 
reparative pioliferation such as ma\ 
be associated with lupus, 01 at the 
mouth of a sinus or the bordei of an 
ulcer, may provide the extrinsic stimu- 
lus It is from the field of occupation- 
al medicine that much of oui knowl- 
edge of extrinsic caicinogemc factois 
has come The list includes soot tai 
pitch, creosote, shale oil peti oleum 
arsenic aniline d) es anthiacene ia- 
dium, roentgen -raj s, sunlight bums 


of thermal, electrical and chemical 011- 
gin, and repeated mechanical trauma 
The relative potenc) and the mode 
of interaction of the developmental, 
the intrinsic and the extrinsic factois 
we know relatively little about, al- 
though evidence of value in this ie- 
spect is accumulating For purposes 
of illustration and discussion a mathe- 
matical foim is of use If D repre 
sents the de\ elopmental (embnomci 
factor, E the extnnsic factoi and 1 tli 
intrinsic factor, the following equa- 
tions should be true 

(I) I-fD-fE = cancer, 

(II) I+E = cancer, 

(III) I+D = cancer 

Since both human family histones and 
animal bleeding expenments include 
strains in which practicall) e\ ei \ indi- 
vidual succumbs to a malignant neo- 
plasm it seems highly probable that if 
the intrinsic predisposition is ol a cci- 
tam degiee of intensity oi combined 
with a certain organ piedisposition 
either no extrinsic factor is needed or 
the oidinaiv nnnoi emuonmcntal tiau- 
mdta ma) assume that mle The ot- 
igin of cancel in such a case nia\ be 
expressed b\ the equation 

(IV) I" = <nncLr 

It is not so cleai whether oi not cancer 
can e\ei de\elop m the absence <>f the 
intrinsic factoi That ccitain pioncu 
loenlgenologists daily and mam tmu- 
a da\ placid then hand- bemre the 
fluoioscope to test the cfticicmc ol 
their tubes and nc\ei dc\clopcd can- 
cel m spite of such pvoti acted and m- 
tensne txpomic mac be dm t" tat 
fact that they lacked the intun-u In- 
disposition 
I f so the equation 

(VJ 1 srnnctin.tr 
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should be accepted as true It might 
be a fruitful research to compare the 
family histones of the x-ray workers 
who developed cancer with the family 
histones of those who did not If the 
intrinsic factor is necessary under such 
circumstances, may it not be true also, 
that 

(VI) D = no cancer, 
and (VII) D-f-E = no cancer? 

Of this there is, as yet, no proof 
A brief survey of present opinion of 
the cause of cancer indicates that, after 


all, much has been accomplished and 
much is known Members of the med- 
ical profession will do well to present 
such material to intelligent laymen and 
thus aid in dispelling the popular opin- 
ion that cancer research has reached an 
impasse As Woglom put it not long 
ago, one need only ask a medical man 
whether he would rather have a carci- 
noma now, or thirty years ago, to learn 
whether there has been any progress 
in our knowledge of the cause, preven- 
tion, diagnosis and treatment of can- 
cer during that period 
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Blood Cultwes and Focal Injections An 
Erpci nncntal Study with One Handled 
Healthy Adults By Gordon C Cameron, 
C A Rae and Geo N Murphy (Cana- 
dian Med Assoc Jr , 1931, xxv, 131-134 ) 
Although it is generally assumed that the 
blood-stream of the healthy animal is nor- 
mally free ot bacteria there is much evidence, 
however, to indicate that pathogenic organ- 
isms do invade the blood-stream without nec- 
essarily producing disease This is indicated 
by the frequent development of staphylo- 
coccic osteomyelitis following forms of trau- 
ma which could not effect the introduction of 
organisms The subjects used in this inves- 
tigation were presumably healthy young men 
who were interrogated as to present health 
and previous experience with disease In- 
spection of the nose, throat and ears of each 
was carried out, as well as a detailed exami- 
nation of the teeth with complete x-rays A 
20 cc sample of blood from each subject was 
incubated with 180 cc of beef heart infusion 
broth These cultures were examined daily 
but were opened only after two weeks and 
four weeks of incubation Of the 100 cul- 
tures, 81 remained without growth Among 
the 19 showing growth it seemed certain 
that 12, and possibly 13, were contaminated 
The remaining 6 showed growth of organ- 
isms believed to be derived from the blood 
Four of these were characteristic of Staphyl- 
coccus am cus and the other two were “diph- 
theroids” Although there were 25 indi- 
viduals m the group wuth x-ray evidence of 
apical disease of from one to four teeth, not 
one of the six positive cultures came from 
this group One of the subjects who v lelded 
a culture of 5 aniens had a mucopurulent 
discharge from the right nostril, partial right 
nasal obstruction a dun right antrum en- 
larged tonsils and enlarged cervical nodes 
The others were free of abnormalities which 
might be interpreted as disease except that 
two had a pustular acne on the back While 


aware that the method used might fail to 
demonstrate certain of the more dependent 
parasitic organisms, it was chosen m order 
to permit speed and simplicity in manipula- 
tion 

Mctas'aiic Tumois in the Thvioid Gland 
By Rupert A W icuis (The Am Jr of 
Path, 1931, vn, 187-208) 

In cases of systemic hematogenous dis- 
semination of malignant tumors, the embolic 
influx into the various tissues must be pro- 
portional to their respective arterial blood 
supplies, jet such richly vascular organs as 
the intestine, spleen and thyroid gland arc 
relatively infrequent sites for sccondan 
grow ths resulting from hematogenous spread 
Taking the total weights of the liver and 
thyroid to be 1500 and 25 grams respcctn cl\ , 
it appears that the thyroid actually receives 
about one-half the \olume of arterial blood 
received by the entire liver Yet, while the 
liver is \erj frequently the seat of metastascs 
derived from the sjstenuc blood stream 
metastatic growths in the thjroid gland are 
unusual I be author collected and reviewed 

the records of 47 examples of metastatic tin - 
roid growths, and added 10 cases personalK 
observed He concluded that sccondm 
tumors occur more frequenth m the tlnroid 
than the\ arc gencralh recognized pirih 
due to failure to make thorough examination 
of this organ in doing autopsies upon tin 
bodes of those dung of malignant disease 
There are good grounds for believing tint 
different tumor t\pes possess different in- 
trinsic capacities for establishing metasfm- 
in the tlnroid and tint melanomas and hut.? 
carcinomas arc most potent in this rispiet 
There is strong evidence tint irns »i .l> 
normal tlnroid tissue such ns nde 1101110 -re 
predisposed to tnc establishment <>t m 1 
tatic neoplasms and that this ,.™t*i-Mtt« . 
depends on chemical or metnbol c ruin - t 1 . 1 
01 vascuur clunges m the alu-ed tissue 
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This predisposition on the part of pre-exist- 
ing abnormal areas appears especially m con- 
nection with the metastases of neoplasms 
having relatively little tendency to colonize 
in the thyroid gland 

The Blood Sugai o{ Noimal Fasting Pci- 
sons By B Y Glassberg (Proc Soc 
Exp Biol and Med , 1931, xxvm, 889- 
893 ) 

The blood sugar values recorded generally 
in the literature represent the sum of the 
sugar and non-sugar reducing substances 
present Somogyi has perfected a simple 
method of precipitation with zme salts 
whereby, together with the blood proteins, 
the reducing non-sugars also are precipitated 
and thus filtrates are obtained that contain 
no appreciable amount of reducing substances 
other than sugar Using such zinc filtrates, 
true sugar values are obtained in a single 
determination by any of the titrimetric or 
colorimetric methods in general use The 
author determined the fasting true blood 
sugar m 100 normal adults, 50 men and 50 
women Samples were taken before break- 
fast, at least eight hours after the last meal 
Somogyi’s microtechnique for zinc precipita- 
tion combined with the Shaffer-Hartmann 
method was employed Blood was obtained 
by puncture of the finger tip, the hand hav- 
ing been previously warmed in a basin of 
warm water It was determined that capillary 
blood may properly be substituted for venous 
blood in determining the sugar of fasting 
individuals and that repeated squeezing of 
the finger to obtain successive samples did 
not modify the result through the admixture 
of other tissue fluids The fasting true blood 
sugar of 50 men and 50 women was found to 
be between 70 and 95 mg per 100 cc of 
blood, with an average of 81 6 mg The 
lowest blood sugar obtained was 70 mg, the 
highest 95 

Case of Pneumococcus (Type 111 ) Menin- 
gitis Ttcalcd zvith Potassium Pcnnanga- 


iute — Recovciy By Max H Weinberg 
(Jr Nerv and Mental Dis, 1931, lx\n, 
38-45 ) 

The very serious if not hopeless prognosis 
in pneumococcus meningitis has justified the 
use of various drastic methods of treatment 
such as continuous drainage, cisterna magna 
punctures, lavage of the ventricles and the 
injection of various irritating substances into 
the subarachnoid space Stimulated by the 
results obtained by Chester in the treatment 
of pneumonia, as reported in the Annals m 
1929, the author used potassium permangan- 
ate enemata m a case of meningitis shown 
bacteriologically to be due to pneumococcus, 
type III A cleansing enema is first given 
followed by 4 ounces of the standard solution 
advocated by Nott, which contains 2 grams 
of potassium permanganate to one and one- 
half pints of water Such enemata were 
given every four hours The patient should 
lie on his left side and remain so for at least 
twenty minutes to facilitate retention In the 
case described the patient made a rapid re- 
covery and was practically normal eleven 
days after instituting treatment 

Suppi cssion of Stiychmne Convulsions bv 
Barbttuiatcs By W T Dawson and 
Charles H Taft, Jr (Proc Soc Exp 
Biol and Med , 1931, xxvm, 917-9 ^ ) 
Barbital (diethyl barbituric acid), pheno- 
barbital (ethyl-phenyl), nembutal (ethyl- 
secondary amyl) and pernocton (B-bromallvl 
secondary butyl) were all found to possess 
the life-saving antagonistic action to strych- 
nine poisoning which Zerfas and McCallum 
demonstrated for amytal (ethylisomyl bar- 
bituric acid) By starting the administration 
of these drugs with the onset of convulsions 
it was found possible to save the lives of 
rabbits which had received strychnine in an 
amount m excess of the certain lethal dose 
Phenobarbital was much more effective than 
barbital when judged by the amount of th e 
drug necessarj to control convulsions 
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Snty Centimes of Health and Physick The 
Progicss of Ideas fiom Pinnitivc Magic to 
Modem Medicine By S G Blaxland 
Stubbs and E W Bligh With an In- 
troduction by Sir Humphrey Rolleston 
xvi + 253 pages, 64 plates Paul B Hoe- 
ber, Inc, New York City, 1931 Price, 
$500 

As Sir Humphrey Rolleston puts it m his 
introduction to this book, what embryology 
is to the stud}' of man’s structure and evolu- 
tion, history is to the comprehension of an 
art or science Thus it is easy to understand 
why the study of the History of Medicine has 
recently attracted more and more attention 
both m and outside the ranks of the medical 
profession The present work, however, is 
by no means a history of Medicine 111 the 
usual sense Rather it is an account of the 
growth and progress, the evolution of ideas, 
having to do with the search for health and 
its preservation The preventive idea thus 
receives special emphasis throughout While 
of necessity certain names and dates must 
appear, the pages are not made to bristle 
with them and the reader cannot lose sight 
of the progress of the central theme as the 
way is marked from primitive medicine to 
Metchnikoff, Banting and Theobald Adrian 
Palm, oftentimes by quotations from original 
sources The illustrations are verj well re- 
produced as full-page plates and add much 
to the value of the book While written for 
the la> man with an interest in the develop- 
ment of medical science, it should make an 
equally strong appeal to the medical man 
himself Here is a book which the doctor 
can recommend to lus lav friends as gi\ mg 
an interesting account of the development of 
modern preventive Medicine W c quote from 
the final paragraph ‘‘ft is ottcu sud that 
the future of Medicine is in the laboratorv 
Doubtless this is true, but it is through the 
agenev of the devote 1 and observant prac- 
titioner tint Health comes with healing 111 her 


wings The problem will be to convev the 
knowledge gained in the laboratorv to the 
one man who can put it to practical use 

7 he Doctoi and His Investments Financial 
Policy and Technique foi the Physician 
B} Merrvle Stanley Rukeyser, B Lit 
M A , Financial Editor, Medical Eco- 
nomics and Dental Survey, Financial and 
Editorial Writer, New York American and 
Associated Newspapers, Associate 111 
Journalism, Columbia Umversitv ix + 330 
pages P Blakiston’s Son and Compan} 
Philadelphia, 1931 Price $2 50 postpaid 
The doctor is faced with investment prob- 
lems quite unlike those of the average busi- 
ness man He cannot provide for the future 
by turning his profits back into his business 
Even if he practices this bv improving him- 
self through graduate studv and travel that 
investment dies with him in fact becomes 
useless when his active work ceases The 
doctor must invest as a method of self-pen- 
sioning as well as for the purpose of provid- 
ing for his famdv Phv sicnns as a cl ns 
are readil} susceptible to the suggestions of 
insincere advisers and doctors’ names figure 
largelv on the sucker lists of secttritv char- 
latans Well-meaning acquaintances and 
grateful patients find the doctor 1 childlike 
and trustful listener to amateurish finincial 
advice although he would he the list to 
select a medical consultant bv tli it method 
The book under review considers with sun- 
pathv and understanding the financial jirob 
Icms peculiar to the plnsiciin I he twentv- 
seven chapters are grouped m three pirt- 
dealing respective!' with the Investment P«*I 
icv for Doctors Fields 01 Investment 1 >r 
Doctors and I ittmg Investments to the !)<«• - 
tor’s Needs 1 kroughont a thorough I now! 
edge ot medical econo me s is reve dee! pir- 
ttctilarlv in such chapters i, those vvhnh de d 
with equipping the doctors 1 fiiee won tie 
pros and cons of Me die d \rts I* uleliius n 
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wnh financial set-ups ensuring a proper per- 
petuation of clinical groups A suitable life- 
term plan, an annual financial health exami- 
nation, a proper diversification and a healthy 
conservatism are subjects receiving emphasis 
Finally, definite financial prescriptions are 
offered for concrete cases covering the needs 
of the bachelor physician, the doctor with a 
family and the retiring medical man This 
book deserves the fullest commendation It 
can render a valuable service to all members 
of the profession 

Piactical Dietetics joi Adults and Cluldien 
in Health and Disease By Sanford 
Blum, AB, MS, MD, Head of Depart- 
ment of ’ Pediatrics and Director of the Re- 
search Laboratory, San Francisco Poly- 
clinic and Post Graduate School Fourth 
revised and enlarged edition xi + 380 
pages F A Davis Company, Philadel- 
phia, 1931 Price, $4 00 net 
This, the fourth edition of this work, 
differs from the preceding chiefly in the 
addition of a list of the chief sources of 
vitammes and a discussion of alkaline foods 
and diets Detailed dietaries are given for 
healthy individuals of various types and con- 
ditions, as well as for those suffering from 
a variety of diseases This book must prove 
of considerable use to the physician who is 
frequently called upon to give concrete ad- 
vice, rather than broad suggestions, in dietary 
matters The reader may grope, as does the 
reviewer, to learn why a spinster with im- 
paired digestion is permitted to eat cauli- 
flower but forbidden to eat cabbage (pro- 
vided the mode of cooking is the same) , 
or what difference in dietary value causes 
tongue muscle to be taboo for those who are 
encouraged to eat steaks, roast beef and roast 
mutton 

A Alanual of the Common Contagious Dis- 
eases B\ Piiii ip Moen Stimson, A B , 
M D , Associate m Pediatrics, Cornell 
Uni\ersit\ Medical College, Attending 
Physician, Willard Parker Hospital, Chief 
of Staff, the Floating Hospital of St 
John’s Guild, Chief of Clinic, Department 


of Pediatrics, Cornell Clinic, etc xvi -f 
353 pages, 2 plates and 40 text figures 
Lea and Febiger, Philadelphia, 1931 
Price, limp binding, $3 75, net 
This manual was intended primarily as a 
clinical guide for medical students and in- 
ternes but also includes the practical working 
directions needed by the nurse m charge of 
a patient with a contagious disease It 
should be of great value to all practitioners 
and particularly to school physicians Con- 
cisely written, it is also surprisingly com- 
plete The diseases considered are diph- 
theria, V mcent’s angina, scarlet fever, 
measles, rubella, whooping cough, mumps, 
chicken pox, vaccinia, epidemic meningitis 
and poliomyelitis In addition there are 
chapters on the principles of contagion, 
serum reactions and the general management 
of contagious diseases The size of the book 
is convenient and the binding durable and 
practical This manual can be heartily rec- 
ommended to those desiring a concise refer- 
ence text on the common contagious diseases 
and their management 

Chronic Aithiitis and Rheumatoid Affections 
with Recoveiy Recoid By Bernard 
Langdon Wyatt, M D , F A C P , with 
the collaboration of Louis I Dublin and 
foreword by Doctor J Van BrEEman 
ix -j- 166 pages William Wood and Com- 
pany, New York, 1930 Price, $250 
A chapter on the incidence of rheumatic 
disease is followed by one on types and 
causes, the two occupying 34 pages Pre- 
ventive measures and early diagnosis account 
for the next 22 pages The remainder of 
this book deals with therapeutic procedures, 
particularly diet and physical agencies 
Herein lies its value, for specific suggestions 
free from narrow prejudices are to be found 
The author is fully alive to the futility of 
dietary fads, and the question of focal infec- 
tion is treated with commendable restraint 
At the end a number of blanks are provided 
upon which the patient may record progress 
notes, this procedure having been found to 
be of considerable value in semiring lus in- 
telligent cooperation 
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At the recent meeting of the American 
Society of Clinical Pathologists m Phila- 
delphia, Dr Walter M Simpson (Fellow), 
Dayton, Ohio, was chosen as President-Elect 
of the Society 


Dr Austin B Jones (Fellow), Kansas 
City, Mo, was elected President of the In- 
ternist Club during the May meeting 

A Dermatologic Clinic on “Erythema In- 
duratum”, held by Dr Ralph Bernstein (Fel- 
low), Professor of Dermatology, Hahnemann 
Medical College of Philadelphia, was pub- 
lished in the July number of the Hahne- 
manman Monthly 


Dr Harold L Amoss (Fellow), Durham, 
N C , has gone to Peiping, China, for a four 
months’ stay, as Visiting Professor in the 
Peiping Union Medical College 


At the meeting of the 6th District Medical 
Society of the State of North Carolina, held 
in Durham on June 18, Dr Robert L Felts 
(Fellow), of Durham, was elected President 
for the ensuing year 

Dr Thurman D Kitchin (Fellow), Wake 
Forest, N C, President of Wake Forest 
College and Dean of the Medical School of 
Wake Forest College, was recently appointed 
to serve on the Commission for the Improve- 
ment of the Laws of North Carolina, pro- 
vided bv the last General Assembh 


Dr Samuel W Sappmgton (Fellow), 
Philadelphia, is the author of an article, 
"Death’s Time Table and Passing Remarks,” 
which was published m the Juh issue of the 
Hahnemannian Monthly 


Dr Clement C Fihe (Fellow), Cincinnati 
Ohio, w'as one of the guest speakers at a 
recent meeting of the Bourbon Countv ( K\ i 
Medical Societv 


The North Carolina Radiological Societv 
was recenth formed with the following Fel- 
low's of the College holding offices 

Dr J K Pepper, Winston-Salem— 
President 

Dr W T Rame\ Fa\ ettev die— \ ice- 
President 

Dr Sj Ivester D Craig (Fellow), Uni' 
ton-Salem, N C, was elected a member «u 
the State Board of Health during tilt recuit 
meeting of the North Carolina State Medical 
Societv 


Dr Thomas E Rogers ( Fellow), Macon 
Ga , read a paper on Diagnosis and Treat- 
ment of Cardiac \rr\ tlinuas betorc tht 
Sixth District Medical Societv which met 
on June 24 at Indian Springs 

Dr LaRue D Carter (Fellow) Indnn- 
apolis, addressed the Jav Countv (Indian 1) 
Medical Societv , Juh 2 on ‘ Muscular D"- 
trophj ” 


Dr Verne S Caviness (Fellow'), Raleigh, 
N C , read a paper on “The Earlv Diag- 
nosis of Pellagra ’ before the North Carolina 
State Medical Society’s meeting during 
April This paper was published in the Julj 
Issue of Southern Medicine and Surgerv 
Dr Cauness also read a paper on “Blood 
Pressure” before the Johnson Countv 
(North Carolina) Medical Societv on June 
30 


Thomas M Obcrlin (Fellow) Ham- 
was elected President ot the Indnm 
Board of Health for two vear* during 


Dr Henrv G 
Tenn . on June 
sippi Medical 
“Svmptoiiis 01 


Rudner (Fellow) Me > , I " 
18 addressed the l>*'t Mi'* ' 
Societv rllll'delp’. i • 1 
Colon Intei tton 
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Dedication of the 

DUKE UNIVERSITY SCHOOL OF 
MEDICINE 

\ND THE 

DUKE HOSPITAL 

ON 

April 20, 1931 

The new Duke University School of 
Medicine and the Duke Hospital were fit- 
tingly dedicated at Durham, N C , with an 
elaborate piogram The erection of the 
School of Medicine and the Hospital marks 
another completed step in a far-reaching 
program conceived by Washington Duke 
and further advanced by his sons, Benjamin 
N and James B Duke, the latter of whom 
is directly responsible for the munificent gift 
founding the Duke University School of 
Medicine and the Duke Hospital in 1925 
The cost of erecting the buildings for the 
School of Medicine and Hospital exceed four 
million dollars, leaving an endowment of six 
million dollars for maintenance The archi- 
tecture of all buildings is Gothic, there is 
but one architect for all the University build- 
ings, resulting in a symmetry of design sel- 
dom carried out so fully m other American 
universities 

The wards in the new Duke Hospital have 
been named for distinguished physicians and 
surgeons, largely of the South, as follows 
William H Welch, the only living physician 
for whom a ward is named, and who at- 
tended the dedication exercises, Sir William 
Osier, noted physician who made his home m 
Maryland for many years, Josiah Clark 
Nott, of South Carolina, Daniel Drake, of 
Kentucky, Walter Reed, of Virginia, 
William Stewart Ilalsted, of Maryland , Ed- 
mund Charles Fox Strudwick, of North 
Carolina, Crawford Williamson Long, of 
Georgia , Ephraim McDowell, of Kentucky , 
James L Cabell, of Virginia, J Marion 
Sims, of South Carolina Francois Pre\ost, 
of Louisiana, and Henry Fraser Campbell, of 
Georgia 

Dr Wilbur t C Davison (Fellow) is Dean 
of the Duke University School of Medicine 
Other Fellows connected with the School are 
Dr Harold L Amoss Professor of Medi- 
cine, Dr William DeB MacNider, Chapel 


Hill, N C , Visiting Lecturer m Special 
Pharmacology , Dr P P McCain Sana- 
torium, N C , Visiting Lecturer m Medi- 
cine 

Dr John E Grenve (Fellow 1 ), Cincinnati, 
gave an illustrated lecture on ‘The Influence 
of the Peripheral Circulation” before the 
Darke County (Ohio) Medical Society on 
May 8 

The 84th semi-annual joint meeting of the 
Miami and Shelby' County' (Ohio) Medical 
Societies was addressed on June 4 b\ Dr 
Walter M Simpson (Fellow'), Dayton on 
“Recent Developments in Undulant Feeer’ 


Dr Byrl R Kirkhn (Fellow), Rochester, 
Minn , was a guest speaker during the meet- 
ing of the Norfolk County (Va ) Medical 
Society on June 1 , the subject of his paper 
was “Gastric and Duodenal Ulcers ’ 

Dr Jay A Myers (Fellow), Minneapolis 
addressed the Washington Tuberculosis \s- 
sociation at Wenatchee, June 11-13, on tuber- 
culosis problems 

Dr John T Strawn (Fellow) Dcs 
Moines, la spoke on “Gastric and Duodenal 
Ulcers” before the Madison Count! (Ia, 
Medical Society on June 8 


Beginning August 17, Dr Carl J Wigeer- 
(Fellow), Cleveland. Ohio, conducted a sa- 
cation course on the principles and practice 
of electrocardiography at Western Rcscrse 
Universit\ School of Medicine 


Dr Henry H Turner ( \ssociatc) Okla- 
homa Cite, was among the speakers at the 
meeting of the Southeastern Oklahoma Med- 
ical Association on June 24 The title ot 
his paper was “Ether Anc«tlusia ’ 


Dr James S McLe-ter (Fellow) Bir- 
mingham. Ua addressed the Chattan.^a 
and Hamilton Counts (Imnl Mielm 

act! Jul\ 9 on ‘Protein Quota m Health 
and Disease ’ 


Dr Ra\ C Blankm-hip tlello.%1 M »h 
son, M is, -poke on tohn- before the M 1. 
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mette-Florence County (Wis ) Medical So- 
ciety on July 9 


Dr George B Eusterman (Fellow), 
Rochester, Minn, will address the ninetieth 
annual meeting of the State Medical Society 
of Wisconsin, September 9-1 1, on “Carcino- 
matous Gastric Lesions Masquerading as 
Benign Ulcer” 


A portrait, the work of Thomas C Corner, 
of Baltimore, of Major General Merritte W 
Ireland (Fellow) was unveiled m connection 
with a farewell reception given Dr. and Mrs 
Ireland, May 29, at the Army Medical Cen- 
ter, on the occasion of his retirement as 
Surgeon General of the U S Army The 
portrait will hang m the Administrative Of- 
fices of the new building of the Army Med- 
ical School 


Col Matthew A Delaney (Fellow), Fifth 
Corps Area, Fort Hayes, Columbus, Ohio, 
beginning January 1, 1932, will be Assistant 
to Surgeon General Robert U Patterson of 
the U S Army, and will be advanced to the 
rank of Brigadier General Col Delaney 
was formerly Assistant Executive m the 
Surgeon General’s Office During the 
World War, he served, first, in charge of 
Base Hospital No 10, and later as Liaison 
Officer with the British War Office He was 
the recipient of the Distinguished Service 
Medal, and also was decorated by the British 
Government 


Col Charles F Craig (Fellow), after a 
service of thirty-three years, at his own re- 
quest, has been retired from the Medical 
Coips of the U S Army He has accepted 
the appointment as Professor of Tropical 
Medicine and Director of the Department of 
Tropical Medicine at Tulane University of 
Louisiana School of Medicine 
Col Craig is a graduate of Yale Uni\ ersity 
School of Medicine He did postgraduate 
A\ork in the Bureau of Science, Manila, and 
111 the Rockefeller Institute for Medical Re- 
search From 1910-1911, he was Assistant 
Professor of Bacteriologi at Yale Uimersity 
School of Medicine, from 1909-1922, Asso- 
ciate Professor and Professor of Bacteriol- 


ogy, the Army Medical School , from 1926 to 
recently, he was Professor and Director of 
the Department of Laboratories and Pre- 
ventive Medicine at the Army Medical 
School During the World War, he re- 
ceived the Distinguished Seivice Medal 
In addition, Col Craig served four years 
as Commanding Officer of the Central De- 
partment Laboratory, Fort Leavenworth, 
Kansas, one year in charge of the Depart- 
mental Laboratory at El Paso, Texas, and 
four years as Medical Inspector 111 Hawaii 


TULANE ESTABLISHES NEW DE- 
PARTMENT OF PREVENTIVE 
MEDICINE 

Announcement has recently been made that 
Tulane University of Louisiana School of 
Medicine has established a new Department 
of Preventive Medicine in connection with 
“the Commonwealth Fund of New York 
through which the University will participate 
m the rural health program recently initiated 
m Mississippi by the fund An annual ap- 
propriation of $25,000 has been allotted by 
the fund to the School of Medicine to estab- 
lish the new department and to encourage 
attention to preventive medicine in other 
clinical departments Five free scholarships 
have been established for undergraduate 
medical students from Mississippi, providing 
the student with $1,200 a year for four years, 
with the requirement that after graduation he 
shall practice at least three years m Missis- 
sippi In addition, fifteen practicing physi- 
cians will be sent each year to Tulane for 
four months' graduate work Their tuition 
and transportation to and from New Orleans 
will be paid by the fund, and they will be 
allowed a monthly stipend of $250” The 
arrangement with Tulane is said to be simi- 
lar to that made with Hanard University 
Medical School for practitioners of Massa- 
chusetts 


Acknowledgment is made of the following 
gifts of reprints and books by metnhers to 
the College Library 

Dr Oscar W Bethea ( Fellow), New Or- 
leans. La — 4 reprints 
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Dr Orville H Brown (Fellow), Phoenix, 
Ariz — ii reprints 

Dr John L Chester (Fellow), Detroit, 
Mich — i book, “Rheumatic Fever — A Heart 
Disease ” 

Dr Edward E Cornwall (Fellow), Brook- 
lyn, N Y — i reprint 

Dr Oswald E Denney (Fellow), Carville, 
La — 12 reprints 


Dr J L Goforth (Fellow), Dallas, Texas 
— io reprints 

Dr George R Herrmann (Fellow), Gal- 
veston, Texas — i bound volume containing 
si\ty-tw'o reprints 

Dr Thomas Hall Shastid (Fellow), Du- 
luth, Minn — i reprint 

Dr William H Strietmann (Fel'ow ) 
Oakland, Calif — i reprint 
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DOCTOR LEONARD NAPOLEON 
BOSTON 

Dr Leonard Napoleon Boston (Fel- 
low), a widely known physician of 
Philadelphia, died on July 4, 1931, at 
the age of fifty-nine years Born in 
Shickslunny, Pennsylvania, on March 
18, 1872, the son of Alfred H and 
Betluah (Bacon) Boston, a daughter 
of Rev Septimus Bacon, who served 
m the War of 1812, Dr Boston was 
educated at Huntington Mills Acad- 
emy, Minneapolis High School and 
Atchison Commercial College, Atchi- 
son, Kansas He taught school and 
attended college conjointly prior to en- 
tering the Medico-Chirurgical College, 
from which he was graduated in 1896 
In 1895 Hr Boston was graduated 
from the Philadelphia School of Anat- 
omy with highest honors, m 1902 he 
received the honorary degree of A M 
from Ursinus College 

Two years after taking his medical 
degree, Dr Boston became the Bacteri- 
ologist to the Philadelphia General 
Hospital, a position he held for six 
years In 1901 he was appointed Bac- 
teriologist of the Ayer Clinical Labora- 
tory, Pennsylvania Hospital He was 
Director of Clinical Laboratories at the 
Medico-Chirurgical College from 1901 
to 1905 In 1906 Dr Boston was ap- 
pointed Directoi of the Clinical Lab- 
oratories of Research of the Amencan 
Hospital for Diseases of the Stomach 
and soon thereaftei became Pathologist 
at the Frankford Hospital One year 
picvioush (1905) he was married to 
Miss Caiolme Crandall of Westerly, 
Rhode Island 

Whilst Dr. Boston quite early direct- 
ed his attention to bacteriology and 


later pathology, he at no time foisook 
the clinical aspects of medicine for the 
laboratory side For example, from 
1897 to 1899 he was Instructor in Ob- 
stetrics at the Medico-Chirurgical Col- 
lege, Instructor of Medicine in the 
same school from 1899 to 1901 , Asso- 
ciate m Medicine m 1904 and Adjunct 
Professor of Medicine from 1905 until 
1912 when he was elected to a newly 
created chair of Physical Diagnosis, 
this professorship he continued to hold 
in the Medico-Chirurgical College, 
Graduate School of Medicine of the 
University of Pennsylvania, until 1817 
when he became Assistant Professor 
of Medicine 111 the latter school, hold- 
ing that position until his untimely 
death 

At the time of his demise. Dr Bos- 
ton was Professor of Principles and 
Practice of Medicine and Clinical 
Medicine in the Woman’s Medical Col- 
lege of Pennsylvania, this important 
chair he had worthily filled since 1928 
For a quarter of a century he was one 
of the physicians to the Philadelphia 
General Hospital Here he gave much 
of his time and energy to bedside 
teaching — a form of instruction in 
which he excelled 

Dr Boston was an author of note 
In 1904 he published a text-book on 
“Clinical Diagnosis by Laboratory 
Methods ” He was co-author with the 
writer of a text-book of “Medical 
Diagnosis,” which appeared 111 1911. 
and passed through thi ec editions He 
built up his enuable and well-eained 
reputation as practitioner, consultant, 
author and teacher, by his tireless en- 
eigv and natne ability, as well as high 
ethical ideals Doubtless, he owed 
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some of his success to his unfailing 
courage and optimism 

Toward his patients, he emer mani- 
fested deep human sympathy and at all 
times he ladiated moral qualities which 
endeared him to his numerous friends 
At social and professional gatherings, 
Dr Boston was a retiring figure, al- 
though upon being engaged in conver- 
sation was both entei taming and inter- 
esting, revealing an unusual fund of 
geneial and scientific knowledge It is 
to be recollected, however, that his 
higher qualities of excellence emanated 
from the heart 

Dr Boston was the author not only 
of text-books, but of upwards of sixty 
scientific papeis, many of which 
showed his bent for original laboratory 
and clinical observations He held 
membership in many scientific societies 
and clubs, among which were the Col- 
lege of Physicians of Philadelphia, the 
Philadelphia County Medical Society, 
Medical Society of the State of 
Pennsylvania, the American Medical 
Association, American College of Phy- 
sicians, Pathological Society of Phila- 
delphia, the Society for the Study of 
Allergy, the Society of the War of 
1812, the Sons of the American Revo- 
lution, the Umveisity Club and the 
Rotary Club of Philadelphia 

Aftei he was graduated in medicine. 
Dr Boston settled in Philadelphia and 
took up general medicine At the same 
time he became the office assistant to 
the writer for a period of se\en years 
During that penod he manifested re- 
markable industry and lorn alt) per- 
f mining emen duty with absolute fidel- 
ity His subsequent eareei was eliar- 
actenzed by assiduous actnitm and de- 
motion to the liiani duties deiohmg 


upon him, until interrupted b) the ap- 
pearance of a serious cardio-i ascular 
condition which, during the last four 
months of his life, incapacitated him 
from professorial and other profes- 
sional duties During this closing 
period of his busm life, coronar) oc- 
clusion, most probably due to an ath- 
eromatous condition of the loot of the 
aorta and the coionanes developed 

Suivivmg him aie Mrs Caiolme 
Crandall Boston, his widow, a daugh- 
ter, Miss Baibaia C Boston, a sistei 
Mrs Myrtle B Eyler, and a brothei 
Di C A Boston 

(Furnished by J M Anders, M D 
MACP) 


DOCTOR JAMES P SCHURlv 
MAN 

Di James P Schureman (Fellow) 
New Brunswick. N T died Mam 6 
1931 , aged, 51 years 
Dr Schureman graduated from 
Princeton University in 1901, and 
fiom the University of Michigan Med- 
ical School in 1905 He was one of 
the most prominent phmsicians in Mid- 
dlesex Count} and was the first Fel- 
low of the American College of Phm si- 
uans m this part of New Jersem He 
ivas highlm respected bi his colleagues 
and bm the citizens of New Brtniswiik 
Dr Schui eman was a man of 
charming personaliti unselfish, most 
conscientious and demoted to the inter- 
ests of his fanuh and fi tends a- will 
as patients His fanuh hn» hem 
prominent 111 New Brunswick f* »r 
nearh two hundred \ear» Di Seditirt- 
inan was an \ttemhng I’limMCiaii on 
the Staffs of St Peter * General H<«~ 
jwtal Middle -ex General Hospital and 
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Parker Home He was a Fellow of 
the American Medical Association, a 
member of the New Jersey State Med- 
ical Association and of the local socie- 
ties He had been a Fellow of the 
American College of Physicians since 
1925 

Although interested m civic affairs 


and a Trustee of the Anable School, 
Dr Schureman devoted practically his 
entire time to his professional work 
(Internal Medicine) and hospital affili- 
ations 

(Furnished by Frederick L Brown, 
M D , F A C P , New Brunswick, N 

J) 



Variations in Manifestations of Rheumatic Fever 
in Relation to Climate* 

T.y Wawidu) T Lonccopi* M D , F \ C P f Baltimore , Md 


T HE statement can frequently be 
found m textbooks and mono- 
giaphs that lheumatic fevei is 
ubiquitous This generalization (which 
is often attnbuted to Hirsch 1 ) can. 
howe\er, scaicely be accepted toda'v 
Aside from the mtei est which has al- 
wa\s been aioused by the seasonal 
incidence and familial occunence of 
lheumatic fe\et, as well as the yeai- 
h vanations in the seventy of the 
disease theie has lecently been some 
attempt to study, moie accurateh 
than has been possible befoie, the 
geogi aphical distribution of the dis- 
ease The matter is one of im- 
portance not only in relation to lheu- 
matic fever but in connection with 
othei diseases It is now well recog- 
nized for instance that infections 
such as seal let fever and diphthcua so 
common in the tempo ate zones arc 
almost unknown ... so.nct.op.cal 
count. ICS The ? co R ,aplnc..I d.st.i- 
hut.on of pe.nic.om anci.ua aNo. 
vc. n.eguU. It .s M ..1 to he almost 
unknoun ... Ch.na and Japtn (M.Bs-) 
nueicst in possible climatologi- 
cal difieicnccs m the sMnptnmatoIog\ 

Medieil Clinic tin. SeliooJ ot 
AUtlKinc Tolins Hopkins LimersiU irnl 
,T Kcnd it tlic B.iHinion Mcttme 
tin. \ nn.ru. in College ot Pin mcihi-, 
M .rib mu 


ot lheumatic fc\ei was awakened 
almost ten yeais ago on coming to 
1 ’altimoie fiom New r Yoilc Artlmtis 
was often the piedonnnant symptom 
of acute lheumatic fevei m the adult 
in New' Yoik and the one foi which 
the patient called the physician 01 cn- 
teied the hospital Combined with 
the sc\eie aithntis. 01 sometimes 
without seveic artlmtis, theie was not 
infrequently ohsened acute sec etc. 
and sometimes fatal cndocaiditis pen- 
caulitis myocaiditis plcuusy and 
pneumonia 

In lialtmioic on the other hand 
the acute se\ue aithntis so familiar 
in New Yoik was larch encounteied 
in the wauls of the hospital In gm- 
cial though the disease seemed com- 
mon m lialtimoic it piesented a 
somewhat diffeient clinical picture ap- 
pealing mou* insidious less out- 
spoken in its aithutic mam testations 
not so fulminant m its seccui (mins 
hut suggesting usti.dh a chi aim m 
1 elapsing piogiessm disease ot the 
heart In oidei to obtain mou <Uti- 
mte infoiimtioii on thise points tin 
case histones oi patients with , Nu- 
matic fece'i Heated during tin bs 
lice* \eais m the adult ninlual wax'- 
ot the Johns Hopkins tb^pitd l,m 
been ill ll\ se*d 
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It is difficult, as Newsholme 3 , who 
was interested in this question, found 
many years ago, to obtain accurate in- 
formation regarding the regional dis- 
tribution of rheumatic fever through- 
out the world The statistics collected 
fiom hospitals by Faulkner and 
White, 4 by Harrison and Levine, 5 
and by Seegal and Seegal 6 indicate 
that rheumatic fever is commoner and 
nioie seveie m the colder portions of 
the temperate zones than in the 
warmer portions Seegal and Seegal 
also found that the incidence of rheu- 
matic fever was greater fiom 1916 to 
1918 than from 1918 to 1925 Excel- 
lent as these statistics are, they are 
based on diagnoses made in a variety 
of hospitals, and one cannot help but 
wonder upon what criteria the diag- 
noses were made Do these statistics 
represent only those cases of rheu- 
matic fever presenting arthritis, or do 
they include all cases of rheumatic 
fevei ’ It is usually assumed that 
praclicall) all cases of mitral stenosis 
are instances of rheumatic fevei in the 
active, quiescent or healed stage of the 
disease It is therefoie very impor- 
tant in investigating the geogiaphical 
disti ibution of rheumatic fever to 
know' the regional distribution of 
initial stenosis Meleney and Kellers 7 
state that though rheumatic arthritis is 
raie in China, initial stenosis is com- 
mon Harrison and Levine found 
initial stenosis frequent 111 Boston St 
Louis and Baltimore much less fre- 
quent in Galveston, Richmond and 
Oklahoma and rare in New Orleans 
W ood, Jones and Kimbrough*’ find 
rheumatic fever and rheumatic heart 
disease about half as common in Vir- 
ginia a>> in Massachusetts Clarke'* 


believes that rheumatic fever is almost 
unknown in natives 111 the tropics, 
defining the tropics as an aiea ljing 
between 23 0 28' North and South He 
states that he did not see a single case 
of rheumatic heart disease among 
150,000 hospital cases in Perak, Malay 
States Coburn 10 quotes Getz as stat- 
ing that 111 the last 4 years only tlnee 
unquestioned cases of rheumatic pan- 
carditis have been recognized at au- 
topsy at the Hospital of Santo Tomas 
in Panama According to Coburn, 
rheumatic fever is extremely laie 111 
Porto Rico In about 500 autopsies 
studied by Dr Lambert and Dr 
Pappenheimer no gross or micro- 
scopic lesions of rheumatic fevei vveie 
found In a later series, howevei two 
autopsies showing rheumatic pan- 
carditis have been recorded 

The information, theiefore that is 
obtainable through published statistics 
and from such important peisonal 
surveys as that made by Cobuin, goes 
to show that rheumatic fever, in all its 
forms, is exceedingly laie m the 
tropics, though rheumatic heait dis- 
ease is not unknown 111 some tiopical 
countries, whereas all the manifesta- 
tions of rheumatic fever are common 
in the coldei poitions of the North 
and South temperate zones, whete 
rheumatic arthntis is paiticulaih 
prominent In the mtei mediate and 
warmer legions of the tempciate 
zones, rheumatic fever is certainly not 
recognized with as great frequent \ as 
it is in the colder regions The geo- 
giaphical distribution, accordmg to 
Coburn, corresponds to that of st.uk t 
fever 

In analvsing the cases at the John*' 
Hopkins Hospital rheumatic fevu ha- 
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been considered as a generalized dis- 
ease, and consequently theie have 
been included in this categoiy all in- 
stances of chorea, of initial stenosis, 
of lheumatic pancaiditis and of lheu- 
matic arthntis, whether they have been 
obseived m the active, quiescent 01 
possibly healed stages of the disease 
In the majonty of the cases theie was 
some definite evidence of activity 
while the patient was under obseiva- 
tion m the hospital wards It may be 
seen from Table I that rheumatic 
fever is quite common in Baltimore, 
for i 37 per cent of all patients ad- 
mitted to the adult medical wauls suf- 
fei from lheumatic fe\ er The cases 
of lheumatic fever, moreover, form a 
fair pioportion of all autopsies, at 
least i 66 pei cent The figuies foi 


Tabu I 

Admission of Rheumatic Fi\er io 

ADUI T MeDICAC \\ ARDS 
Five Year Period— Sept ist, 1925 to Oct 
1st, 1930 

Total Admissions = 10386 

Rheumatic Fever = 142 

Admission Rate = 1 37% 

Total Autopsies 190S-1929 = 8 164 

Total Rheumatic Carditis = 146 

Per Cent Rheumatic Carditis = 1 6 

the admission rate aie a little highei 
than those given by Faulknei and 
White for the Petei Bent Biigham 
Hospital in Boston (Table II) 

Since 36 of the 146 autopsies 
showed lheumatic heart disease in 
acute 01 subacute foim, it ma\ he in- 
ferred that the disease ma\ occm in 
Baltimore as an acute and scieic in- 
fection The total moitalit} foi the 
142 cases was 162 pet cent Table 
III shows the age incidence at the 


Tabie II 

Ruionai Distribution of Rhiimvtic Fuir 
(M odified from Faulkner and \\ lute) 


Av \ carle Rhcuiuat F Per Cent 
PLACE Med Admis ( horen 


Johannesburg, S Africa 

2906 


169 

5 8 

Glasgow Roval Infirmarj 

2,633 


120 

4 74 

Mt Sinai, N Y 

1,641 


58 

3 <> 

Roj al Prince H , Australia 

1 966 


58 

2 0 

London Hospital 

10,273 


274 

27 

Uim Hosp, Iowa 

I.S 37 


38 

24 

PBB Hosp , Boston 

2 480 


31 

I 3 

J H Hosp , Baltimore 

1 721 


23 

1 37 

Umv Hosp , Omaha 

760 


> 

07 

Barnes Hosp , St Louis 

i.3s8 


<13 

0 47 

Chariti Hosp , New Orleans 5 349 


28 

04 

Unie Hosp , Atlanta Ga 

2 300 


J 

ini') 


Turn III 




142 

Casis 01 Riuivvrie Immk 



Total 

\uricular 

Heart 

Baeternl 


Are Cases 

Fibrillation 

Block 

Lmlocardili' 

J>( Till- 

0-20 49 

I 

0 

y 

13 

21-30 40 

4 

3 


4 

31-40 33 

12 

0 

» 

s 

U -50 14 

1 1 

I 


3 

si-f <> 

(1 


1 


Total 14- 

33 

10 

12 

23 

Per Cent 

23 3 

134 

s 3 
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tune of obsenation, the occuuence of 
auriculai fibi illation, the incidence of 
piolonged A-V time and the number 
of cases complicated by bacteual endo- 
caiditis It is interesting to note that 
the pi oportion of patients with auncu- 
lai fibi illation increases with the m- 
ciease m age, and that bacteual endo- 
caiditis usually occms m the youngei 
individuals The peicentage of 1st, 
2nd and 3rd degree heart block is 
small, but this is no doubt due to the 
fact that single electrocardiographic 
lecords weie made 111 many instances 
The figures show that delay in A-V 
conduction is also commonei 111 the 
i ounger than in the older patients, 
associated in all probability with the 
greater activity of the lheumatic 
in ocess in the > oungei patients 

Males and females were almost 
equally affected, many more instances 
of lheumatic fevei occurred in the 
white than in the colored lace (Table 
IV) A careful analysis of the his- 
tones of these 142 cases and the con- 
dition on admission to the hospital 
discloses some mtei esting facts Table 
V lecoids the frequency with which 
\ aliens manifestations of lheumatic 

Turn IV 
Si \ A\l) Coi OK 
1-12 C \SI S 01 RlIllMUIC Fi\ir 

Mak 73 Funalc 63 

White 59 \\ lute 5S 

Colored 14 Colored 14 


T \i. 

Ihsrouv 01 Pins iocs 

142 < 


N<> .irth ton chorea card 

IS 

'1 oiisillitic alone 

12 

l horea alone* 

s 

\rilnni«. al tic 


Artlirili* and chon, i 


Iota! irthnti- 110 c irdiae 

17 


fever occurred dining the life of these 
patients befoie they weie seen 111 the 
hospital The past history shows that 
in 15 there was no histoiy of any ill- 
ness, simulating lheumatic fevei and 
111 27, or 19+ per cent, theie was no 
history of any lheumatic manifesta- 
tion other than tonsillitis Theie was 
a history of some form of aithntis 
without a histoiy of cardiac disease 111 
3 7 patients, or m only 26-f- pei cent 
On the othei hand, cardiac disease is 
found to be lemarkably common In 
14 cases there was a histoiy of caidiac 
disease alone, and 111 73 patients, 01 
over 50 pci cent, a histm)* of caidiac 
disease either alone or 111 combina- 
tion with some other manifestation of 
lheumatic feiei It is thus obvious 
that even 111 the histones of these pa- 
tients cardiac disease is an impoitant 
feature 

When one analyses the condition of 
the patients on admission to the hos- 
pital, the impoitance of caidiac disease 
becomes e\en moie impre’ssive (fable 
VI) Of the 142 patients, only 6 
were admitted with aithntis alone and 
one with choiea alone Of the entue 
number, 58, or onl) about 4° P C1 ccn ^‘ 
suffered with aithntis on admission. 
01 dunng their stay m the hospital, 
while 135 01 ovet 95 pei cent, weie 
admitted with caidiac disease 01 
showed evidence of caidiac disease 
while m the hospital 

11. V 

1 \fioNs 01 Run MATie Fimk — 

3 vsj s 


Cardiac alone 

14 

4 ? 

\i th and cardiac 

thoica and cardiac 
\rtli . chorea and cardiac 

11 

Total cardi ic 

7 } 
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Table VI 

Rheumatic Fever— 142 Cases, Condition on Admission 


Diagnosis 

No 

Diagnosis 

Arthritis alone 

6 

Cardiac disease alone 

Chorea alone 

1 

Arthritis and cardiac disease 

Arthritis and chorea 

0 

Chorea and cardiac disease 

Arthritis, chorea and cardiac disease 

Total arthritis 

58 

Total cardiac disease 


The observations upon these pa- 
tients m hospital show quite definitely 
that many of them, though the) gave 
no history of cardiac disease and 
though they weie ignorant of the fact 
that they had cardiac disease, had had, 
nevertheless, cardiac disease probably 
for some years 

The figures thus emphasize the fact 
that lheumatic fever, as we see it, is 
essentially a disease of the heart, 
which may be preceded or accom- 
panied by arthritis, often mild in 
chaiacter, by chorea, by tonsillitis, or 
occasionally by pleurisy, pneumonia, 
subcutaneous nodules and skin eiup- 
tions During the acute stages the 
disease may be very severe or even 
fatal Acute pericarditis occurred 111 
9 cases, acute pleurisy in 2 , sub- 
cutaneous fibroid nodules were found 
in only 3 cases Though many of these 
patients have died duung the healed 
stage of the disease fiom the ef- 
fects of the cardiac lesions or from 
such complications as bacterial endo- 
carditis, at least 9 of the 22 autopsies 
showed that death was associated 
with some foim of acute lheumatic 
caiditis The anal)ses which Dr 
Thayer 11 has made of the fatal cases 
of acute and subacute rheumatic fey cr 
show r that fatalities during the acute 
and subacute stages of the disease arc 
not ici y rare at the Johns Hopkins 
Hospital 

Table Y1I shows the forms of heait 
disease obsened in the 135 eases \1- 


most all of these patients presented the 
signs of disease of the mitral vahe 
A comparativel) large number also 
showed the signs of aortic insuffi- 
ciency In three cases the signs weie 
those of aortic insufficienc) alone, 
though it seems probable that mitral 
disease also existed in these cases In 
a few instances myocarditis or chronic 
adhesive pericarditis was present 
without the signs of mitral disease 

Tabi f VII 

Forms of Cardiac Lisions 
in 142 Cases of Rhflmatic Fiu-r 


Mitral stenosis and insufficiency 76 

Mitral sten and aortic insuff 50 

Aortic insufficiency % 

Mi ocarditis 3 

Acute pericarditis 3 

Total 1 in 


Discussion 

In reuewmg these histones of pa- 
tients, man) of whom I ha\e studied 
111 the wards, the fact becomes quite 
clear that rheumatic fc\er is prac- 
tically ds common 111 the hospitals of 
Baltimore as 111 the hospitals of Bos- 
ton The character of the disease is 
not precise!) the same for arthritis 
in the severe form, is certainly tint 
common 111 Baltimore and arthritis 
e\en m mild degree neons in mil) 
a moderate proportion of ci'ts Car- 
diac disease on the other hind i- * \- 
treniel) common and his been pre-tm 
111 9^ pei cent of the cases slut iu 
lia\ c studud Patient*- arc not ofun 
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seen m the florid stage of the dis- 
ease, though severe acute rheumatic 
pancarditis is by no means unknown 
As compared with the incidence of 
cardiac disease in other series of cases 
of rheumatic fever, the figures at the 
Johns Hopkins Hospital are lather 
high Mackie 12 states that serious car- 
diac disease occurred, irrespective of 
age. m 68 3 per cent of his series of 
393 cases of rheumatic fever, and that 
between the ages of 10 and 15 approx- 
imately 78 2 per cent of all cases pre- 
sented evidence of caidiac disease 
during the first attack Poynton 13 
found cardiac disease present 111 70 
per cent of 500 rheumatic children 
whom he examined These figures are 
a high average for those found in the 
literature 14 At the risk of redundancy, 
then, it may be repeated that rheu- 
matic fever, as seen m Baltimore, is 
essentially rheumatic carditis often of 
insidious onset, with comparatively 
mild acute exacerbations, but pro- 
gressing none the less to a chronic de- 
foiming endocarditis with involvement 
of the myocardium and often of the 
pencardium, and resulting eventually 
111 chiomc imalidism and death The 
carditis may be preceded or accom- 
1 anied by attacks of arthritis, usually 
mild 111 character or by chorea 

The predominance of caiditis in 
rheumatic fe\cr and the insignificance 
of arthritis as a feature of the disease 

has been observed elsewhere Melenev 

■» 

and Kellers ha\e called attention to the 
fact that mitral stenosis occurs only a 
little less frequently in Peiping, China, 
than at St Bartholomew s Hospital m 
London, and yet rheumatic arthritis 
is almost unknown in Peiping or m 
North China Coften ,r ' points out that 
mitral disease is encountered m Ore- 


gon with a frequency entnely dispro- 
portionate to the number of cases of 
rheumatic arthritis, and Houston 10 111 
describing 88 cases of rheumatic fevei 
which occurred during a period of four 
years amongst 115,213 geneial admis- 
sions to the Chanty Hospital in New 
Orleans, emphasized the mild chai- 
acter of aithntic symptoms and the 
frequency with which cardiac disease 
occuned (51 1 per cent) 

It seems possible, therefoie, that 
rheumatic fever might be detected 
more frequently m the Southern 
States and m semi-tropical countries 
if the disease were regarded as one 
primarily of the heart, and if it were 
thoroughly^ appi eciated that arthritis 
is an insignificant feature, an episode 
which may attract little attention or 
may be entirely' absent 


Conclusions 

The available statistics concerning 
the geographical distribution of rheu- 
matic fever indicate that the disease 
is very' rare or almost unknown m 
the tropics, and much less commonly 
observed 111 the wanner portions of 
the mid-tempei ate zones than 111 the 


colder portions 

In some legions w'here lheumatic 
arthritis is said to be rare, mitral 
stenosis is quite frequently' observed 

At the Johns Hopkins I-Iospital m 
Baltimore the admission late to the 
adult medical wards for rheumatic 
fever, m all its forms and m all its 
stages, over a period of five years was 
1 37 P er cent The autopsy rate for 
rheumatic heart disease over a period 
of 21 years was 1 66 per cent The 
disease, theiefore, is comparatively 

common 

An analysis of 142 cases of rheu- 
matic fever studied during this period 
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showed that symptoms or signs of 
caidiac disease appeared in the past 
histones of 50 per cent of the cases 
Cardiac disease was present on ad- 
mission to the hospital or was de- 
tected during observation 111 hospital 
m 95 per cent of these cases Only 6 
of the entire 142 cases piesented symp- 
toms and signs of artlmtis alone, but 
in 77- f- per cent arthritis, often of mild 
degree, occurred at some time during 
the illness for which they were ad- 
mitted to the hospital 

Rheumatic fever, as it is seen at the 
Tohns Hopkins Hospital, is essentially 


a disease of the heait fie:]uentl\ pre- 
ceded or accompanied b\ aithritis 
often of mild degree, or In choiea 
Severe acute arthutis is rareh seen 
but acute pencarditis and pleurisy are 
not very infrequent 

It is suggested that the infiequency 
of severe acute arthutis, the great fre- 
quency of carditis and the compaiative 
insidiousness of the disease during 
the acute and subacute stages lenders 
the clinical pictuie of lheumatic fe\er 
somewhat different in Baltimore fiom 
that generally described for more 
northern sections of the United States 
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Colonic Changes in Chronic Arthritis* 

By W H Dickson, MD.CM.FKCP (Can ), Toronto 


T HE etiology and progress of 
changes m the colon so often 
noted m arthritis have been very 
great controversial points Where 
many different opinions are held as to 

r 


cation of belts, improvement of pos- 
ture, and regulation of the function of 
the bowels 

Lane 2 defined stasis “as such a de- 
lay m some portion of the intestine. 

1 . 


the cause of a condition and many P 01 '? 0 ” ° f the ,ntestac 

methods of treatment advanced for the 6 IT" partlcuIarI 5' the lar S e bo "' e1 ’ 
alleviation of the disease, it is evident aS , alIows ‘ he absor Ph°n into the cir- 
a hue understanding of the basic fac- “ at,0n , °{ a Iar S er quantity of toxic 

tors has not been reached The roent- f’chvety”! “h^ deLy.^re^irkel' 


— va AiiU iUCHL- 

genological observations which we re- 
port here were noted on examination 
of patients suffering with chronic 
arthritis. The investigation was ear- 
ned out by the permission of Profes- 
sor Duncan Graham, and with the 
collaboration of Dr A A Fletcher of 
the Department of Medicine These 
observations have proved certain 
piases in the interpretation of the 
colonic disturbances, and we believe 
have an important bearing on the evo- 
lution of the disease 

Goldthwaite and Brown* pointed 
out the frequent observation of en 


is brought about by a mechanical al- 
teration in the drainage apparatus 
Among the many clinical manifesta- 
tions due to colonic stasis, he partic- 
ularly drew attention to arthritis 
Lane stated that in early life colonic 
stasis is caused by abnormal disten- 
tion of the bowel through too fiequent 
feeding, or articles of diet of an un- 
suitable nature Later in life it is 
brought about and accentuated by the 
erect posture of the body. He holds 
this posture causes a drag upon the 
principal points of support, tending to 
the piomotion of bands and kinks at 


tet optosis in c a «• me P lom otion of bands and kinks at 

chronic aithntis. and beheved the™”’ are' 6 ba ” dS a ” d k "’ lS 

teroptosis to be either mnciv t evolutionary and not liiflammatoiy 

or acquired from fnuh i a * U 10na Proximal to these bands and kinks he 

anism^ * Assuming thes^n " 8tateS a " d occur, , 

tiiese premises to be r . , 

correct, lie and his co-vorkers treated , es theory of colonic stasis is 
many ca^es of arthritis by the annl.- f onihated b ) r many obsei vers Bass- 
— . ‘IP - ler 3 believes these bands to be ph>s- 

A hk ric-ln'^Con C Ral . t "™ >re . Mce t'nir of the lolo £ical and that sagging of the colon 
loti I?C 01 ‘J^kians, March 27, does not necessarily mean colonic 

stasis Daniel 1 holds these bands to be 
408 
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due to a localized peiitomtis Keith 5 
does not accept Lane's idea and denies 
that bands 01 kinks produce delay m 
the food stream In defense of his 
statement he submits his own theory 
He has noted in the myenteric plexus, 
or rather intermediate between the 
plexus and muscular fibres, ceitain cells 
pai taking of the character of nerves 
and muscle This he calls nodal tissue 
because of its close lesemblance to the 
nodal tissue in the heart His sug- 
gestion is that lriegularities m impulse 
conduction may occur m the nodal 
system of the colon, and cause stasis 
as in heart block We have also noted 
maiked improvement m colonic tone 
during spinal anesthesia and follow- 
ing a section of the lumbai sympa- 
thetic branches 

Joidan® who long supported Lane 
stressed the roentgenological evidence 
of drags at the ligament of Treitz, 
kinks, and bands m the last part of 
the terminal ileum, the hepatic flexure, 
the splenic flexure and the sigmoid 
These he states are evidenced by a 
constnction of the lumen of the bowel 
at the site of imolvement, limitation 
of movement on forced inspiration, on 
palpation and with postuial change 
Joi dan’s im estigation for years formed 
the ground-woik for roentgenological 
stud} of the colon m colonic stasis and 
colonic dilatation 

Rae Smith 7 1 ecenth discussed the 
relation of the patholog\ of the right 
lower quadrant to arthritis pa} ing par- 
ticular attention to the blue thm-v ailed 
toneless cecum and has obtained relief 
following plastic operation upon the 
large bowel He emphasizes the pres- 
ence of constricting bands upon the 
ascending colon, belicung the efologv 


of the constriction to be due to 
faulty fusion in the last stage of mi- 
gration, rotation and descent of the 
colon As a result of the faulty 
fusion we have a cecum mobile and an 
ascending colon possessing a mesen- 
tery He states “Given this faulty 
fusion we have the stage set for a 
long chain of events Starting with 
the loss of tone due to advancing }ears 
or a long strain due to illness, w e have 
a loss of the lumbar curve, that is the 
shelf on which the cecum rests With 
the loss of the curve the cecum tends 
to prolapse In an effort to correct the 
position of the prolapsing cecuni na- 
ture starts the growth of a membrane 
at the site of the right colic aiten on 
the mesentery side This attaches the 
colon to the side wall by a reduplica- 
tion of the peritoneum the colon is 
rolled and twisted piessurc on the 
myenteric plexus results (here lie cvi- 
dentl} supports Keith's thcor} ) . a 
spasticity of the distal bowel results, 
with atony of the proximal poition, the 
cecum and the ascending colon 

'fa} lor" collaborating with Smith 
minutel} describes the technique used 
m the roentgenological demonstration 
of these changes, and in an illuminat- 
ing manner gives his interpretation of 
the screen and film findings Wo are 
heartih m accord with Ta}loi < find- 
ings On mam’ occasions have wc 
demonstrated the cccum low in the 
pelvis atonic to hoggings and on 
palpation have demonstrated a marked 
mobilit} laising the cecum at times jo 
a point where it mav be snpirimp'^td 
upon the splenic flexure The de- 
fornnt} of the ascending colon aKo i- 
often seen due to tin mtinbrai t d« - 
scribed bv Smith, and the 'p'otic dnt >1 
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bowel is easily demonstrated Oc- 
casionally at the six-hour examination 
the head of the meal will be present 
in the sigmoid, the colon from the 
site of the veil on the ascending colon 
to the sigmoid piesenting the so-called 
“string type” 

Our experience however has not al- 
lowed us to arrive at the same con- 
clusions as Dis Smith and Taylor 
Of the large number of our cases giv- 
ing the roentgenological findings de- 
scribed by them, very few indeed pre- 
sented any evidence of arthritis, nor 
were we able to elicit a history of any 
attacks simulating that disease On 
the other hand, in the many definite 
cases of arthritis that it has been our 


pnvilege to examine in collaboration 
with Dr Fletcher, very few indeed 
have shown changes analogous with 
those observed by Dr Taylor 

While it is the generally accepted 
theory that arthritis is as a rule sec- 
ondary to some focal infection, the be- 
lief has been held to a degree that 
diet, or rather improper diet, has 
some relation to arthritis Pembeiton 9 
advised diets low m calories and re- 
stricted in carbohydrates, and my col- 
league m this investigation, Dr 
Fletcher , 10 has stressed the use of 
diets high m vitamins and low in 
carbohydrates 

McGarrison 11 in his work on ani- 
mals showed that atony of the colon 



Fig i Fig 2 

Fk.s 1 and 2 Miss C, aged 17 Pam and swelling of the metacarpal joints for ten 
\eari. During summer of 1928 arthritis dee eloped in knees, ankles, and shoulders No 
Instore of sore throats and no focus of infection found Admitted to hospital September 
29, 1928 with mode rattle stetre arthritis of rheumatoid t> pt and also aortic mitral vahe 
lesions with moderate cardiac !ijpertroph> Changes arc shown which occurred in the colon 
o\cr six wttk-e of dietetic treatment Marked impro\ement in the arthritis occurred during 
thi'* turn 
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can be bi ought about by diets de- 
ficient m vitamin B, and suggests 
that the disturbance of mobility and 
tone m the lower bowel might be of 
nutritional origin Using these re- 
sults of McGarrison as a basis, we at- 
tempted to lepeaf his work, using 
white rats as our subjects and making 
our observations by the use of the 
barium enema 

Normal rats , well nourished and 
fed upon a diet rich m vitamin B, 
were given barium enemas After 
this examination a diet deficient in 
vitamin B was exhibited for several 
weeks, when a second enema was 
given The diet was again returned 
to one high in vitamin B and a third 
enema administered m a month’s 
time 


The colon underwent maiked 
changes during the observation The 
second examination showed the bowel 
elongated and very atonic, so atonic 
in fact that the pressure from the 
flow of the enema was great enough 
to rupture the colon, and the enema 
poured out into the abdominal cavitv 
The rats we were fortunate enough 
not to lose by this accident weie at 
once placed on a diet again rich m 
vitamin B and fuither observation 
made in a month’s time 
At the thud observation the tone of 
the bowel had returned to normal ap- 
pearance, and it was much shortened in 
its total length In some of the rats 
it was difficult to demonstiate any dif- 
ference between appearances at the 
first and at the third enema 



Fn 3 ! ir 4 

Fu.s 3 and 4 Mrs D, age 44 Moderate (kcru of o>tc«>ar:hnUs 01 ll.'n *« < * 
duration Blood pressure irS/108 Picture shows cli nines which appeared i-i l f r^'i 
during two months 01 dietetic treatment Well m irked improvement t> plan vi .v 1. < - 
this treatment 
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With this point before us, it was 
assumed that some of the abdominal 
disturbances of chronic arthritis might 
be associated with nutritional de- 
ficiency, and at the request of Dr 
Fletcher this investigation was under- 
taken m an attempt to prove or dis- 
prove the theory Our first step was 
to demonstrate the incidence and type 
of colonic abnormalities in arthritic 
cases When this had been done, we 
proceeded by periodical examinations, 
to demonstrate the effect of suitable 
diet upon the clinical progress, and the 
roentgenological appearance of the 
large bowel In many cases the re- 
turn to a normal appearance was in- 
deed amazing In others, and these 
were, we believe, complex cases, where 
nutrition alone played only a mini- 
mum part, the changes were slight or 
absent. It was, however, extremely 
interesting to note that in the majority 
of cases the improvement noted on the 
film bore a close relation to the im- 
provement noted clinically. Latterly, 
we have been able with a very fair de- 
gree of accuracy, to state from the 
roentgenological examination, the 
amount of improvement, shown clini- 
cally, without any progress history be- 
ing supplied from the clinician Also, 
it has been possible after the first ex- 
amination in some cases to give a 
prognosis pointing towards failure that 
has been borne out by the patient’s 
subsequent course 

The roentgenological 1m estimation 
ma\ be carried out by use of the 
barium meal or the opaque enema 
the meal, the rate of progress or 
mobility will be demonstrated, and we 
must *n\ we prefer the one-meal 
method to the two-meal one In us- 


ing the former, obseivations are made 
at the time of ingestion and at periods 
of six, ten, twenty-four, foity-eight, 
and seventy-two hours If this is done 
a better understanding of the motility 
m each case will be obtained The ten- 
hour observation is of great value 
The head of the column has passed 
beyond the splenic flexure, the light 
lower quadrant is not obscured by coils 
of small bowel, and the appendix if 
filled is better seen and manipulated 
than at the six-hour observation 

In the vast majority of the ai- 
thritic cases examined, we saw no un- 
due racing of the meal, the time of ad- 
vance of the column’s head being 
quite normal In the cases showing 
hypermotility and spasticity, we were 
frequently able to demonstrate the con- 
stricted ascending colon due to a veil, 
and the markedly atonic cecum, but 
these cases indeed were few The ce- 
cum was low in the pelvis, atonic in 
type, but not unduly free, demonstrat- 
ing that no abnormal mesentery was 
present The position of the ileocecal 
valve when demonstrated by an m- 
competency was noimal, thus showing 
no rotation The appendix when vis- 
ualized, in very few of the cases was 
placed retrocecally, or in an abnormal 
position The ascending colon ap- 
peared well filled, often longer than 
usually seen, no narrowing was ob- 
served, and the haustral markings were 
much decreased in depth. The tians- 
verse colon showed an increase m 
length, often festooned m t}pe. the 
haustral markings poor, or entneb ab- 
sent. and the so-called “H’’ formation 
w'as conspicuous by its absence I'he 
descending colon show's a definite m- 
ciease in length, var) ing from a flight 
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elongation to a marked redundancy, 
and reduplication with lessened haus- 
tral markings 

The enema gives much more evi- 
dence in our opinion than the meal, 
and in our re-examining of any case, 
the clysma is administered at inter- 
vals of about one month, comparing 
the various films at the completion of 
each examination 

Might we stress here the value of 
the fluoroscopic screen in conjunction 
with the film During the flow of the 
clysma under the screen, the whole 
bowel may be palpated The chance of 
not observing any evidence of narrow- 
ing, adhesions, veils or rotation, is to 
a great degree eliminated Occasion- 
ally mass peristalsis will occur after 
the screen examination, and when the 
film is made the evidence has been ob- 
scured by this The cecum will fill 
well, it will be placed low in the pelvis, 
and marked lack of tone is noted The 
transverse diameter of the cecum will 
be increased, and the enlargement will 
be noted extending to a greater or less 
degree up the ascending colon No 
nai rowing of the ascending colon will 
be seen that may be due to a veil, nor 
do we see evidence of rotation 

The hepatic flexure as a rule may be 
noted about the le\cl of the first 
lumbar \ ertebra, but occasionally m 
the very adduced cases it will be dis- 
placed downwards "When the trans- 
veise colon fills, it will be noted the 
haustral markings are lessened or ab- 
sent. and the transtersc diameter of 
the bowel is increased The total 
length of the trans\ersc is also greater 
than usually seen, and instead of tilt 
usual "IT’ appeaiancc presented by the 
hepatic flexure the trans\ersc colon 


and the splenic flexure, the bowel has 
assumed an irregular festooned posi- 
tion across the abdomen The splenic 
flexure is held in about its usual posi- 
tion, but in the more adtanced cases, 
we have noted a downward displace- 
ment there 

The descending colon show s a 
redundancy m many cases, frequent- 
ly complete reduplication of the bowel 
will be noted, and tone has become 
less, with haustral markings poor In 
the cases showing extreme change, a 
complete disorientation of the colon is 
noted 

As mentioned abo\ e, re-cxanuna- 
tion has been carried out on a large 
number of these cases These exami- 
nations are spaced about one month 
apart The findings at these periods 
were in many cases very gratifying in- 
deed At these obsenations the cecum 
is held at a higher le\el in the pehis 
the transverse diameter is lessened, and 
haustral markings arc returning In 
some of the cases this is \er\ marked 
The ascending colon shows better 
haustralion and on measuring the 
longitudinal diametei of the cecum 
and ascending colon we ha\e noted a 
decrease of as much as two inches 
The trans\ersc colon present- a less- 
ened trans\er«e diameter it- total 
length is decreased and the haustral 
markings are unpro\cd Tin- -hori- 
enmg of the ascending and tran-xer-e 
colon leads one to belie \e the lonci* 
tudmal fibres play a definite part m tin 
changes taking place The ft-loomm. 
ha- eli-appcared and a return toward 
the **H t\pe is noted 

The descending colon pre-eat- it- 
change- al-o 'l he rtduphc iti««n v ill 
be noted to ha\e It— ened m extent. 
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tone has improved, and haustration 
is better The appearance present 
throughout the whole colon is that of 
increasing tone, returning to or at least 
approaching the appearance of a nor- 
mal tonic colon 

In reviewing the cases examined, of 
which we now have about two hun- 
dred m the department, the changes 
mentioned above weie present m 66 
per cent, and improvement was present 
m a great majority Coincident with 
the impiovement of the roentgenologi- 
cal appearance, the clinical picture al- 
so gives a definite change for the bet- 
ter, reaching m some a complete 
amelioration of the symptoms 

All of these cases have been ob- 



served under careful control Some 
had been confined to bed for many 
months, previous to the institution of 
treatment One or two were not con- 
fined to bed at any time dui mg the 
investigation At the time that dietetic 
treatment was undertaken all other 
remedial measures were discontin- 
ued, or had never been instituted 
From the foregoing observations, 
there seems to be no doubt that tone 
and motility of the large bowel are 
dependent on the nature of the diet, 
and in cases of atony definite im- 
provement may be expected by these 
dietetic measures Further, the im- 
provement m the general condition of 
the patient and the amelioration of the 



Fig 5 


Fig 6 


Fig- 5 and 6 N B, aged 26 Rheumatoid arthritis started in 1922 Some improve; 
muit m 1924 tollowmg tonsdlectomj Later disease became more severe and from 1921* 
was confined to bed Admitted Maj 28, 1928, showing advanced fibrous change in knees 
uni ankles, ankjlosis of hips and atropln of muscles and bone No further focus of ni- 
icction toimd I he changes sliow'n abo\e occurred during four months of dietetic treat- 
ment 1 here lias been slow hut continued clinical improvement during the course o« 
utehiic treatment 
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symptoms coincident with the changes 
demonstrated by the roentgenological 
observation, leads us to believe that 
malnutrition is playing a part in the 
clinical picture of arthritis, and those 
atonic changes are a definite ex- 
pression of the malnutrition 

These investigations have been car- 
ried out upon patients with rheumatoid- 
arthntis and osteoarthritis, and the 
colonic changes above described have 
been present in both types The rheu- 
matoid-aithritic gioup has shown the 
greater colonic changes and the more 



improvement under dietetic tieatment 
We do not wish to create the im- 
pression that we consider the colonic 
changes described above as the pri- 
mary abnormality, rather the} are in- 
dicative of some other pathological 
process of more impoitance, due to nu- 
tritional deficiency, which is an im- 
portant factor in the evolution of ar- 
thritis 

Dr Fletcher has followed two gen- 
eral principles in his dietary treatment 
of these cases First the liberal ad- 



Fic 7 Fn, 

Figs 7 and 8 \ E, was in the hospital from Dec a. 1930 to Feb i<;(t 1 ivc 

or six jears ago patient began to de\elop pain and swelling 01 \aru*u- joint- oi bml\ 
with sonic limitation of movement Four v ear- ago had developed m irked limit it ion <>t 
movement of right shouldcr-jomt following radical hrea-t imputation no*- -nr'h. n 
carcinoma) Arthritic involvement vva- in right elbow first then hit wn-* neb: v» >t 

both knees and ankles and then left shoulder More recentlv within I »-t 2 '< m ”1 

hands have been involved (small joints). Shortlv alter 011-et of joint pun- bid tcvt’i 
and tonsils removed Three weeks bciore admission patient hr-t notice! svveilm «v<- 
sternum which was prominent (at right sterno clavicul ir joint) »n amm— M \er 

it slightlv reddened and tender This swelling large h subsided in h >-P« 1 «.’d * <' r 

was moderate improvement 111 other joint- Marked improvement m ph-iti- d 
residence in hospital and definite improvement in colon as -1 > ,vn tn lb*- fim - 
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ministration of vitamins, especially 
vitamin B, secondly, a change in the 
balance of diet He gives liberally 
food high in vitamins such as fresh 
vegetables and fruits, cream, butter, 
eggs and liver, and vitamin B is in- 
creased by administration of baker’s 


or brewer’s yeast or wheat geim The 
last appears the more effective upon 
these disturbances of the colon Fifty 
to sixty grams of protein are given m 
the form of meat, fish, eggs, or liver 
Fat is exhibited according to the pa- 
tient’s caloric requirements 
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Total Occlusion of the Right Branch of 
the Pulmonary Artery By An 
Organized Thrombus*? 

By J H Means, M D , FACP, and T B M^eeory, M D , 

Boston, Mass 


T HE following case, because of 
the apparent rarity of one of the 
lesions found, total thrombotic 
occlusion of a main branch of the 
pulmonary artery, and the interest of 
its physiological connotations, is con- 
sideied worth reporting 

The existing literature contains but 
few cases of such occlusion of a main 
bianch, although multiple thromboses 
of the smaller artenes appear fairly 
common A case of that sort has re- 
cently been leported by Frothmgham 1 
A monographic article by Posselt 2 in 
1909 renews thoioughly all types of 
pulmonaiy artery disease, and may be 
consideied to co\ei the literature up to 
that time lie was able to find only 
thiee cases of complete occlusion of 
the pulmonary aiteiy or one of the 
majoi blanches 

The fiist was that of von Jurgensen 
It ma\ be summarized as follows 

The patient was a male, sixty a cars of 
age who had had dyspnea for seieral years 
which had become distinctly troublesome 
during the last six weeks Physical exam- 
ination shoyycd dyspnea and marked cyano- 

' From the Medical Clinic and P itholog- 
lcal Laboratory of the Massachusetts Gen- 
eral Hospital 

vReeciyed for publication Mas 27 10 >1 


sis, respirations 40, pulse 88, beat irregular 
and distinctly intermittent The lungs yyere 
emphysematous The heart yvas enlarged to 
percussion, especially to the right The 
sounds yvere all yveak, but the pulmonic 
seemed especially yveak in comparison with 
the aortic There yyas sclerosis of the 
peripheral arteries The day after entry he 
had a sudden slight hemiplegia yyith left 
facial paralysis and difficulty 111 speech 
During the following two days indefinite 
pulmonary signs developed which yyere 
associated with a bloody sputum and it was 
thought he probably had pneumonia On 
the third day r he suddenly dey eloped con- 
vulsions and died 

Autopsy shoyied the mam trunk of the 
pulmonary artery completely occluded by a 
pale, reddish-gray thrombus, one inch 111 
length, which yyas loosely but definitely ad- 
herent to the y\ all Attached to it yyere 

scyeral smaller, redder and fresher looking 
thrombotic masses They yyere less adherent 
than the large, grayish mass The right 
pulmonary artery also contained a complete- 
ly occluding older thrombus, which yvas aho 
adherent The sessels in the region of the 
thrombi showed patches of atheroma 'flic 
heart yyas enlarged yyith hypertrophy nt 
both y entricles Thrombi were present l>e- 
tyycen the columnae came te in the right 
y entricle The y ah ts show cd no ah”' r- 

niahta The lung' showed iutcr«p> r‘cd 
areas of emphysema and collapse A ft y 
small infarcts were pre ent \n 'Ctitc 
miliary tuberculosis was 10m d yyith tu- 
bercle- m the lungs liytr J vices •> ’ 
retroperitoneal gland' No ’'call a r f 1” - 
pertropln 01 the b r "!iih«al irt<ri‘ - j- <*• 
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though von Jurgensen assumes in his discus- 
sion that the lungs must have been nourished 
in this way 

Posselt also found two cases re- 
ported by Hart The}' were in brief as 
follows 

Case I A woman with signs and symp- 
toms of heart disease consisting of a mitral 
systolic murmur, dyspnea and cyanosis, par- 
ticularly of the fingertips, died under ob- 
servation in the hospital with symptoms of 
gradually increasing decompensation 

The autopsy showed marked cardiac hy- 
pertrophy of both the left and right sides of 
the heart There was a well marked mitral 
stenosis with a fresh verrucose endocarditis 
A thrombus was found in the pulmonary ar- 
tery which completely occluded the mam 
stem and the right primary branch and par- 
tially occluded the left primary branch It 
showed definite lamellation and evidently 
had been deposited in layers There was 
well marked organization at the periphery 
The lungs showed extensive pleural ad- 
hesions They were normal in volume, only 
slightly increased in consistency, crepitant 
throughout, and very rich in blood 

Case II A man with symptoms of tabes 
dorsalis of five gears’ duration developed a 
pyelonephritis Three weeks before death he 
developed what was apparently a slight 
bronchitis but associated with it was a 
marked impairment of his general condi- 
tion (“Storung des Allgemeinbefindungs”) 

At autopsy a pale, grayish-red thrombus 
with indistinct lamellation ■was found which 
completely occluded the mam stem and the 
right prunarv branch and partially occluded 
the left branch There was no cardiac hy- 
pertrophy The lungs were of normal 
\ ohmic, air-containing throughout and 
hypcrcmic In the iliac vein an older, total- 
ly occluding thrombus was found Micro- 
scopic examination confirmed the organiza- 
tion at the periphery of the lungs m both 
cases In neither case was an increase in 
diameter of the bronchial artery demon- 
strated 


A man of 34, was seen first in August, 

1926, when he complained of dysphagia and 
vomiting associated with marked dyspnea on 
effort Fifteen months previously he had 
had a septicemia following a hand infection, 
and four months previously a sudden attack 
of pam in the left chest, worse on deep 
breathing, and a week later similar pain on 
the right Examination revealed no ade- 
quate explanation of these complaints A 
positive Wassermann was found and anti- 
luetic treatment was given He gradually 
improved and got back to work In the 
autumn of 1926 there was some suggestion 
of lung abscess, but this did not persist 

On re-examination m March and October, 

1927, and March, 1928, there was found evi- 
dence of congestive heart failure, marked 
cardiac hypertrophy and gallop rhythm 
The pulmonic second sound was greatly 
accentuated and the electrocardiogram showed 
right ventricular preponderance He grad- 
ually became more and more dyspneic and 
edematous and died of progressive cardiac 
failure in September, 1928 In the late 
stages of his illness he developed an 
erythrocytosis 

The significant autopsy findings were old 
thrombi in the main trunk of both pul- 
monary arteries and hypertrophy of the 
right ventricle The thrombi were dense, 
white masses, about 4 cm long and 0 5 cm - 
1 0 cm in diameter, in the pulmonary arteries 
between the mam trunk and the subdivision 
of the arteries into their branches 'I hese 
thrombi greatly’- reduced the lumina of the 
arteries, the right more than the left Ihcv 
were firmly adherent to the walls The 
arteries were not sclerotic and appeared to 
be dilated The heart valves were normal 
except for the mitral, which showed some 
verrucose, rheumatic endocarditis ^ ie 
coronaries w T ere not sclerosed but appeared 
dilated Some chronic adhesive pleuritis (bi- 
lateral) and pericarditis were found, also 
bronchiectasis with abscess-formation m the 
base of the upper right lobe Grossly the 
lungs showed little other evidence of dis- 
casc 


Himes and Yater" in 1929 reported 
a c«i*>e of thrombosis of the large pul- 
inon.tr} arteries 


The authors comment on the tin- 
usual problem in diagnosing serious 
heart failure without olmous c\pto" 
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nation There had been no evidence 
of valvular, hypertensive, or coronary 
disease The cardiograplnc findings 
and the loud pulmonic second sound 
led to a diagnosis of caidiac failure, 
chiefly of the right heart, due to some 
obstiuction in the pulmonaiy circuit 
The finding of the pulmonary thi ombo- 
sis made it clear that the history of 
seizuies of pain m the chest with 
dyspnea denoted embolism The ob- 
struction of the pulmonary circulation 
by the subsequent thrombosis threw 
extra work on the right heart and 
caused failure 

Jump and Baumann 4 have also pub- 
lished a case of pulmonary aitery 
thrombosis with chionic cj'anosis and 
polycythemia 

A man of 48 was admitted to the Phila- 
delphia General Hospital complaining of 
swelling of the legs of two weeks’ duration 
He had also more recently had dyspnea and 
palpitation on effort On examination he 
showed slight edema and very marked cyano- 
sis of the face, especially dark around the 
nose and lips There was also moderate 
cyanosis of the extremities The heart was 
not enlarged and there yvas a soft sjstohc 
blow' at the apex, not transmitted The 
liver yvas palpable 5 cm below the costal 
mirgin The pulse ranged from 60 to So 
and the red blood cell count yaned from 
5,200,000 to 7,700000 The blood pressure 
was 130/80 The electrocardiogram showed 
right •vcntriculai preponderance After two 
months in a stationary state, except for grad- 
ually increasing cyanosis he died yyith signs 
of right heart failure 

The lutopsy showed right \ cntricul ir hy- 
pertrophy and dilatition The pulmonary 
arterj was dilated \bmit two inches from 
the orifice was a large thrombus attached to 
the posterior wall and extending into both 
branches 1 lie left side of the heart yy 0 
not remarkable the yahes yyerc normal 
The left lung yya« yoluminous markedly 
congested and dark purplish-red in eolor 
Section of the pulmonary artery showed con- 


siderable thrombotic material firmly at- 
tached to the yvalls and extending to the 
smaller subdivisions The thrombus was 
large enough almost to occlude the yesstl 
Underlying it there yyas some arteriosclero- 
sis The right lung yvas congested and also 
shoyved some tuberculosis The right branch 
of the pulmonarj artery shoyved the same 
changes as the left, ic, marked thrombosis 
and moderate arteriosclerosis The liyer 
and spleen shoyved chronic passne con- 
gestion The first portion of the aorta 
shoyy'ed moderate arteriosclerosis Jump and 
Baumann point out a close resemblance be- 
tyveen the symptomatology 111 their case 
and that of so-called Ayerza’s disease 

Mote recently Brenner'' has re- 
ported six cases in which wet e found 
thromboses of large branches (not 
mam branches) of the pulmonaty ai- 
tery In all but one thcie was micro- 
scopic evidence of organization of the 
thrombi This author concludes that 
the thrombosis usually ocuns aftei 
scveie congests e failure has set m and 
produces no evident additional symp- 
toms, though it probably hastens tin 
end 

Our own case is as follows 
Cam Rirnar 

An \merican business man ill (10 entered 
the pro ate yyard of the M iss iclmsetts (mi 
tral Hospital as the patient of one ot to 
(J H M ) on Nen ember 11, in.?) ohynioly 
in a terminal stage of congestne he irt 1 id 
ure 

No history of rheumatic dot ot could hi 
obtained and it yyas (putt certain tbit hi hid 
ncytr hid syphilis lie hid mr -nine \t it- 
1 ecu 1 pitient of Hr limes It HerrH 1 • 
Clucigo to yyhoin yte are indtb'cd to- c< 
sulerable information \mong other th • s 
Hr Herrick yyrote 10 tin tolloyym 

"He came to me first in tv>s >*" a r* ’ 
hie entirely iinielated to I10 hi rt 
\t that time 1 recorded in n» r i 1 " -,ir 1 > 

mnrninr I tlid in t six him o un i> •< ■ 
or twehe yeirs hut lint nt 1 h <> r 1 1 
011 stierd tmits »ru t Iv< « r ti c-r '"ir 
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he was laid up with an attack of renal colic 
with marked hematuria The X-ray showed 
stone Both Dean Lewis and I felt in view 
of his heart condition and the comparative 
harmlessness of the stone in the kidney that 
an operation should not be done ” 

In 1922 he had an operation upon his 
thyroid by Dr J M T Finney of Balti- 
more He had had a goiter for several 
years and it was apparently a familial affair 
occurring also in three or four of his im- 
mediate relatives Dr Finney wrote to us 
as follows “He presented himself to me in 
the summer of 1922 with large, toxic, mul- 
tiple adenomata of the thyroid He was 
suffering from pressure on the trachea, as 
well as from toxemia 

“Although he was not a good risk, I ad- 
vised operation, which was done in June, 
1922 The thyroid proper was pretty well 
displaced by several large adenomata, which 
involved pretty much the whole gland 
The> were partly sub-sternal and partly 
above, displacing the trachea quite markedly 
Operation was made more difficult on ac- 
count of free bleeding from the large ves- 
sels, as veil as from the size of the gland, 
and from the fact that a large adenoma was 
retro-sternal and could be delivered with 
difficult} Only a small portion of the 
glandular tissue was left, that was poster- 
ior, and was thought to be sufficient to pro- 
vide function as well as to insure no injury 
to the parathyroids ” He made a satisfac- 
tor} recovery, and some dyspnea which had 
been present before operation disappeared 
In fact he became wonderfully well 

In other respects the past and family 
stones seemed unimportant 

The s}mptoms which led up to his final 
illness began 111 September, 1928, with slight 
dyspnea on effort This was relieved for a 
time by digitalis In November, 1928, ac- 
cording to Dr Herrick, “he had an acute 
and very violent respirator} tract infec- 
tion, resembling m every respect the influ- 
enza we had m 1918 His temperature was 
about 105°. He had no Icucoc} tons There 
was definite consolidation in patches He be- 
came extreme!} cyanotic and orthopncic and 
it looked «is though he were going to die 
lit was prett} htivilv digitalized and he 
pullet! through* 


He made some improvement after the in- 
fection, but was never really well again In 
January, 1929, he got to Florida, but the trip 
tired him so bady that he led a bed or 
wheel chair existence there He was hat- 
ing definite cardiac symptoms, dyspnea, and 
edema of ankles In March he was moved 
to Atlantic City where he stayed in bed for 
two months on digitalis, with a slov r and 
gradual improvement During this time he 
had several nosebleeds In May he went 
to his summer home in Vermont After ar- 
riving there he stayed in bed for two weeks 
on digitalis and a restricted diet By the 
middle of June he was much better, he could 
he flat, breathe fairly well and walk slow- 
ly about the garden 

This improvement was maintained until 
the beginning of October, when his dyspnea 
and edema of his longer extremities returned, 
gradually increasing in degree From Octo- 
ber 10 011 he had orthopnea and during the 
two weeks or so prior to entry, gradually in- 
creasing cyanosis He had had practically 
no cough or sputum and no pain m the 
chest or palpitation There had been some 
attacks of restlessness at night, but no 
sudden dyspnea, choking or wheezing No 
headache, visual disturbance, nausea or 
vomiting had been present There had 
been considerable heartburn He had had 
nocturia, once per night, during the sum- 
mer, with apparently a fairly normal total 
output of urine 

As he was steadily getting worse it was 
decided to transfer him to the Massachusetts 
General Hospital 

On arrival (November 11), after an one 
hundred and fifty mile motor ride, which he 
stood surprisingly well, examination showed 
him to be a C}anotic, orthopneic man with 
Cheyne-Stokes breathing and pm point 
pupils (morphine) The c}anosis was of 
medium intensity and generalized The 
heart w f as enormous, the left border being 
m the mid-axillar} line and there was a 
heaving impulse over a wide area in the sixth 
and seventh interspaces No enlargement 
to the right was made out. nor any increase 
in supracardiac dullness There was a loud, 
double murmur audible over the entire pre- 
cordiuin and outward along the clavicle- 
and, to a slight extent, up into the nccl 
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This double murmur was most loudly heard 
in the aortic area At the apex there were 
three blowing murmurs giving a gallop 
sound The only normal heart sound heard 
was a rather weak P„ No friction or thrills 
were made out The rate uas 82 and the 
rhythm regular The blood pressure varied 
from 140 to 170 systolic over 20 diastolic 
The neck veins were somewhat engorged 

The lungs were surprisingly clear There 
was good resonance throughout with normal 
breath sounds There were a few' crackles 
at each base The abdomen was slightly 
distended, but otherwise negative The liver 
was not felt There w'as moderate, soft 
edema of both lower legs, lower back and 
inner aspects of the thighs, but not of the 
scrotum In all other respects the phjsical 
examination seemed unimportant The scar 
of thyroidectomy was noted in the neck, but 
no evidence of thyroid tissue w r as discov- 
ered 

In hospital through November 13 his con- 
dition remained critical but without im- 
portant change Digitalization w'as main- 
tained and in addition theocine w'as given 
No diuresis W'as produced The outstanding 
difficulties were the respiratory distress and 
cyanosis, and vet no physical signs of im- 
portance could be discovered in the lungs 

On November 14, after laige doses of 
caffeine, the Chej ne-Stokes breathing gave 
way to an equallj distressing t\pc of regu- 
lar breathing On that day there was noted 
some edema of the left arm, and the tem- 
perature which had been subnormal until 
then, rose to I03°F He gradual!} sank 
into a stupor, the breathing became verv 
jerk\ and on the morning of No\ ember is 
lie died The pulse rate of 100 at entr} 
rose to 120 the morning of Ins death 

The laborator} work obtained during this 
brief sta\ m hospital was as follows Four 
examinations of the urine showed specific 
gravities of 1020 to 1030, a large traee ot 
albumin in all specimens, sugar m none 
The urines were all acid and cloud} and the 
sediments all showed red blood cells white 
blood cells and mam In aline casts The 
white blood cell count on November 12 was 
19,700 and 011 the 14th, 17000 The non- 
protein mtroecn of the blood on November 
12 was <i6 mg per 100 cc The Hinton 


test on the blood was negative The elec- 
trocardiogram showed a regular rhvthm 
rate 100, with slurred QRS 111 all leads, 
moderate left axis deviation, intraventricu- 
lar block, probabK right bundle branch 
t}pe, also auricular-ventricular block and 
upright T t and T_, and diphasic T 

The cluneal diagnosis was arteno- 
scleiotic and hvpei tensive heart dis- 
ease with dilatation and maiked hv- 
peitiophy of the heait aoitic valve 
disease with regurgitation, congestive 
failuie, chronic passive congestion 
and terminal bi onchopneumoma The 
last w’as bj mfeience only since no 
physical signs of pneumonia had been 
found The natuie of the aortic lesion 
was thought to be ai teriosclerotic, 
since no evidence whatever of eithei 
syphilis 01 lheumatic infection had 
been obtained This note was also 
made befoie death “The deep evanosis 
would suggest some factoi 111 the lesser 
circulation but the lungs aie suipris- 
mglv clear showing only a few unim- 
portant ciackles at the base ’’ Con- 
gestive failuie was legal ded as the 
chief cause of death with bioncho- 
pneumoma a contributory cause 

The post 11101 tern examination 
showed a lemaikable vauctv of unus- 
ual lesions The most sti iking was ,1 
complete thrombotic occlusion of the 
right pulmonarv arterv 1 leginning 
cxactlv at the bifurcation the arterv 
was complete!} filled l>\ a rcddish- 
grav somewhat friable adheient mis*, 
which extended about .1 centimeter into 
each of the three main biamlu- of tin 
arteiv within the lulus of tin lung 
Tlieie was no evidence culm gro-.sK 
or microsuipicallv of canalization but 
the* character of the clot and its di 
gree of organization .it tlu penphi’-v 
suggested that it must lnve been p.« — 
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he was laid up with an attack of renal colic 
with marked hematuria The X-ray showed 
stone Both Dean Lewis and I felt in view 
of his heart condition and the comparative 
harmlessness of the stone in the kidney that 
an operation should not be done ” 

In 1922 he had an operation upon his 
thyroid by Dr J M T Finney of Balti- 
more He had had a goiter for several 
years and it was apparently a familial affair 
occurring also in three or four of his im- 
mediate relatives Dr Finney wrote to us 
as follows “He presented himself to me in 
the summer of 1922 with large, toxic, mul- 
tiple adenomata of the thyroid He was 
suffering from pressure on the trachea, as 
well as from toxemia 

“Although he was not a good risk, I ad- 
vised operation, which was done in June, 
1922 The thyroid proper was pretty well 
displaced by several large adenomata, which 
involved pretty much the whole gland 
They were partly sub-sternal and partly 
above, displacing the trachea quite markedly 
Operation was made more difficult on ac- 
count of free bleeding from the large ves- 
sels, as well as from the size of the gland, 
and from the fact that a large adenoma was 
retro-sternal and could be delivered with 
difficult} Only a small portion of the 
glandular tissue was left, that was poster- 
ior, and was thought to be sufficient to pro- 
vide function as well as to insure no injury 
to the parathy roids ” He made a satisfac- 
tory recovery, and some dyspnea which had 
been present before operation disappeared 
In fact he became wonderfully well 

In other respects the past and family 
stories seemed unimportant 

The sy mptoms which led up to his final 
illness began m September, 1928, with slight 
dyspnea on effort This was relieved for a 
time by digitalis In November, 1928, ac- 
cording to Dr Herrick, “he had an acute 
and very violent respiratory tract infec- 
tion resembling 111 every respect the influ- 
enza we bad in 1918 His temperature was 
about 105° He had no leucocvtosis There 
v as definite consolidation m patches He be- 
came extremely cvanotic and orthopncic and 
it looted as tli«. neb he were going to die 
lie v as prettv heavily digitalized and be 
putted through ” 


He made some improvement after the in- 
fection, but was never really well again In 
January, 1929, he got to Florida, but the trip 
tired him so bady that he led a bed or 
wheel chair existence there He was hav- 
ing definite cardiac symptoms, dyspnea, and 
edema of ankles In March he was moved 
to Atlantic City where he stayed m bed for 
two months on digitalis, with a slow and 
gradual improvement During this time he 
had several nosebleeds In May he went 
to his summer home in Vermont After ar- 
riving there he stayed in bed for two weeks 
on digitalis and a restricted diet By the 
middle of June he was much better , he could 


he flat, breathe fairly well and walk slow- 
ly about the garden 

This improvement was maintained until 
the beginning of October, when his dyspnea 
and edema of his lower extremities returned, 
gradually increasing in degree From Octo- 
ber 10 on he had orthopnea and during the 
two weeks or so prior to entry, gradually in- 
creasing cyanosis He had had practicalb 
no cough or sputum and no pain in the 
chest or palpitation There had been some 
attacks of restlessness at night, but no 
sudden dyspnea, choking or wheezing 
headache, visual disturbance, nausea or 
vomiting had been present There had 
been considerable heartburn He had had 
nocturia, once per night, during the sum- 
mer, with apparently a fairly normal tota 


output of urine 

As he was steadily getting worse it was 
decided to transfer him to the Massachusetts 


General Hospital 

On arrival (November 11), after an one 
hundred and fifty mile motor ride, winch he 
stood surprisingly well, examination shone 
him to be a cyanotic, orthopncic man with 
Cheyne-Stokes breathing and pm P° ,n j 
pupils (morphine) The cyanosis was o 
medium intensity and generalized ,L 
heart was enormous, the left border !>t*ing 
in the mid-axillary line and there was a 
heaving impulse over a wide area in the si\t 1 
and seventh interspaces No cnlarp etnen 
to the right was made out, nor any increase 
in supracardiac dullness There was a Ioik 
double murmur audible over the entire yfc 
eordium and outward along the davic r ' 
and. to a slight extent, up into tin n c 
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This double murmur was most loudly heard 
m the aortic area At the apex there were 
three blowing murmurs giving a gallop 
sound The onh normal heart sound heard 
was a rather weak P„ No friction or thrills 
were made out The rate was 82 and the 
rlntlim regular The blood pressure varied 
from 140 to 170 sistolic over 20 diastolic 
The neck veins were somewhat engorged 

The lungs were surprisingly clear There 
was good resonance throughout with normal 
breath sounds There were a few r crackles 
at each base The abdomen was slightly 
distended, but otherwise negative The liver 
was not felt There was moderate, soft 
edema ot both lower legs, lower back and 
inner aspects of the thighs, but not of the 
scrotum In all other respects the physical 
examination seemed unimportant The scar 
of th\ roidectomy w'as noted in the neck, but 
no evidence of thyroid tissue was discov- 
ered 

In hospital through November 13 his con- 
dition remained critical but without im- 
portant change Digitalization was main- 
tained and in addition theocme w'as given 
No diuresis was produced The outstanding 
difficulties were the respiratory distress and 
cyanosis, and yet no physical signs of im- 
portance could be discovered in the lungs 

On November 14, after large doses of 
caffeine, the Cheyne-Stokes breathing gave 
way to an equally distressing type of regu- 
lar breathing On that day there was noted 
some edema of the left arm, and the tem- 
perature which had been subnormal until 
then, rose to io 3°F He gradually sank 
into a stupor, the breathing became very 
jerky and on the morning of November 15 
he died The pulse rate of 100 at entry 
rose to 120 the morning of Ins death 

The laboratory work obtained during this 
brief stay in hospital was as follows Four 
examinations of the urine showed specific 
gravities of 1 020 to 1 030, a large trace of 
albumin in all specimens, sugar m none 
The urines were all acid and cloudy and the 
sediments all showed red blood cells, white 
blood cells, and many hyaline casts The 
white blood cell count on November 12 was 
19,700 and on the 14th, 17,000 The non- 
protein nitrogen of the blood on November 
12 w'as 66 mg per ico cc The Hinton 


test on the blood was negative The elec- 
trocardiogram showed a regular rhythm, 
rate 100, with slurred QRS in all leads, 
moderate left axis deviation, intraventricu- 
lar block, probably right bundle branch 
type, also auricular-ventricular block and 
upright Tj and T 2 and diphasic T„ 

The clinical diagnosis was arterio- 
scleiotic and hypertensive heart dis- 
ease with dilatation and marked hy- 
pertrophy of the heart, aortic valve 
disease with reguigitation, congestive 
failure, chronic passive congestion, 
and teiminal bronchopneumonia The 
last was by inference only since no 
physical signs of pneumonia had been 
found The natuie of the aortic lesion 
was thought to be arteriosclerotic, 
since no evidence whatever of either 
syphilis 01 rheumatic infection had 
been obtained This note was also 
made before death, “The deep cyanosis 
would suggest some factor in the lesser 
circulation but the lungs are surpris- 
ingly deal, showing only a few unim- 
portant crackles at the base” Con- 
gestive failure was regarded as the 
chief cause of death with bioncho- 
pneumoma a contributory cause 
The post mot tem examination 
showed a lemarkable variety of unus- 
ual lesions The most striking was a 
complete thrombotic occlusion of the 
right pulmonary artery Beginning 
exactly at the bifurcation the artery 
was completely filled by a reddish- 
gray, somewhat friable, adherent mass 
which extended about a centimeter into 
each of the three main branches of the 
artery within the hilus of the lung 
There was no evidence either grossly 
or microscopically of canalization, but 
the character of the clot and its de- 
gree of organization at the periphery 
suggested that it must have been pres- 



422 


J H. Means and T. B Mallory 


ent weeks or possibly months The course be explained only by the de- 
right lung, however, showed no trace velopment of a compensatory circula- 

of necrosis or of scarring It con- tion Evidence of this was readily 

tamed much less blood than the left found Three arteries of unusual size 

lung, which presented the usual pic- led into the lulus region The first 

ture of chronic passive congestion It was evidently a greatly hypei trophied 

was smaller and slightly less crepitant bronchial artery, estimated to be four 

than the left, yet it contained air times the diameter of the normal 

throughout all portions and showed no bronchial artery Two other vessels 

evidence of collapse of unusual size compared with control 

The absence of necrosis could of specimens, ran along the sides of the 



i *<• i interior new ot the lung. one-third the original si/e The right jiufrnorwri 
ns litiii nju ned to show a completeh occluding thrombus, which on niicrosr* 1 !’!' 
• x om-ntioi. showed cirh organization at its periphery Tin right lung is shs/btiv 
Minthr than the lot but show. m . infarction * 
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tiachea anastomosing at then lower 
ends with the hjpeiti opined bionchial 
ai tei y, and passing into the right lulus 
They weie tiaced upwaids into the 
neck wheie they piohably aiose from 
the mferioi thvioid arteries which 
supply the tiachea, though the dissec- 
tion was not earned high enough to 
demolish ate then origin 

Further examination of the right 
lung revealed several otliei findings of 
interest In the region of the lulus 
was an irregulai, pyramidal, calcified 
and partially ossified mass approxi- 
mately 3 by 3 by 2 cm It complete- 
ly surrounded the primary bronchial 
branches which passed unobstructed 
tluough the area, though their walls 
were calcified It also suriounded the 
first branches of the pulmonaiy artery 
which passed through the area without 
nai rowing of their lumina They 
were, however, occluded by thrombi 
continuous with the large tluombus in 
the wain arteiy, but in this region the 
clot was redder, softer, less adherent 
and apparently of more recent origin 
Micioscopic examination of this region 
showed a mass of almost acellular, 
hyalinized and partially calcified, fi- 
brous tissue in which were numerous 
foci of ossification containing well 
diffeientiated bone trabeculae sepa- 
rated by fatty and, m places, hem- 
atopoietic marrow No foci of casea- 
tion and no areas suggestive of tuber- 
culosis could be identified 

The pulmonary arteries beyond the 
point of thrombosis were entnely nor- 
mal in appearance until the peripheral 
portion of the lung was reached, where 
many were found partially or com- 
pletely occluded by fibrous plugs typi- 
cal m appearance of completely organ- 


ized thrombi Many of these showed 
canalization It is particularly inter- 
esting that exactly similai lesions were 
found in corresponding pei lpheral por- 
tions of the left lung 
The capillaries of the alveolar walls 
were difficult to make out, and very 
few red blood cells were found in the 
septa The lumina of the alveoli, 
which m the congested left lung con- 
tained hemosiderin-filled “heart lesion 
cells”, serum and occasional red blood 
cells, were foi the most part empty 
or contained a mucoid secretion The 
epithelium of many of the alveolar sacs 
showed a metaplasia into a high cu- 
boidal or even low columnar type 
The other finding of greatest im- 
portance was m the heart It was 
greatly hypertiophied, weighing 995 
gm The hypertiophy was shared be- 
tween the two ventricles, both of which 
were greatly dilated, then walls hyper- 
tiophied The right ventricle was pro- 
portionately slightly more hypertro- 
phied, its walls measuring 7 mm in 
thickness, wheieas the left measured 
16 mm Both auricles showed moder- 
ate dilatation The aortic valve was 
bicuspid — evidently a congenital lesion 
It also showed marked calcification of 
both its cusps so that they were prac- 
tically immobile and fixed 111 a position 
to cause both stenosis and regurgita- 
tion The other valves weie negative 
and the coronaries showed only oc- 
casional patches of atheroma without 
nai 1 owing of the lumina 

A substemal colloid goiter weigh- 
ing 75 gm ana a smaller separate one 
weighing 5 gm were found m the an- 
terior mediastinum aboie and anterior 
to the great vessels It nas not felt 
that they played a part 111 the symp- 




K ii 2 'I hi. hilii' of the lunti \ie\\ed from behind with the trathe« • 

h-oncht Hid open The aorta ha*- been directed tree and reflected la 
the *,n itl\ h\j ertrophitd bronchial arten pis^mi? behind the htlus jjlrfncl** 
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tomatolog) An incidental finding was 
a calculus m the 1 lght i enal pelvis with 
an adjacent papilloma of the epithe- 
lium 

Discussion 

The \anet) of unusual lesions 
found m this patient makes attempts 
at intei pretation of then interrelations 
both interesting and baffling Con- 
genital bicuspid valves aie ordinarily 
competent and the stenosis and re- 
gurgitation, evidence of which was 
noted first at the age of thirty-six, 
must be consideied an acquired lesion 
Syphilis was readily ruled out by the 
serologic studies m life and by the au- 
topsy findings The piocess might have 
been either rheumatic or arteriosclerot- 
ic in ongin, the latter seeming to us 
more consistent with the anatomic 
findings, with the absence of mitral in- 
volvement, the late onset, and the lack 
of history of lheumatic fever 

The renal stone was evidently a 
side issue and the goiter, past history 
with no probable bearing upon the 
present illness 

The complete plugging of the pul- 
monary artery without necrosis, with 
the probable duration of life of weeks 
to months since its occurrence struck 
us as quite remarkable Two possibili- 
ties came up for consideration, the 
local formation of the thrombus, or an 
embolus from some undetermined 
source Local thrombus formation al- 
most always presupposes local vascu- 
lar injury It was not thought that the 
calcified mass in the lulus of the lung 
could have been responsible, for al- 
though it completely surrounded the 
chief branches of the artery, it did not 
narrow them and their inner surfaces 
were in no way involved On the 


other hand it seemed fan to assume 
that an embolus could not have been 
totally occluding from the start since 
so sudden a strain upon an already 
damaged heart would almost certainly 
have been immediately fatal, or would 
have produced clinical symptoms of 
which we have no suggestion in the 
history A medium sized embolus 
might well have lodged in the right 
pulmonary artery pioducmg at fiist 
only a partial occlusion, but gradually 
growing by acci etion into a mass 
which completely filled the artery. 
This would have allowed time for the 
development of the rich compensatoiy 
circulation supplied by the hypertro- 
phied bronchial artery and the a- 
nastomosmg tracheal blanches The 
numerous partially or completely ob- 
literated branches of the pulmonary 
artery found m the penpheral portions 
of both lungs might be the result of a 
showei of minor emboli which had 
been completely organized and partial- 
ly canalized 

The case is intei estmg from the 
point of view of moibid physiology in 
that it proves that an entire lung may 
be separated from its pulmonary ar- 
tery supply and suffer no injury of 
any sort provided the occlusion is 
gradual, allowing time for the estab- 
lishment of a collateial circulation 
from the aorta The situation reminds 
one of those cases of chronic total oc- 
clusion of both coronaries without his- 
tory of the characteristic picture of 
coronal y occlusion The effect of 
slow closure of the pulmonary artery 
is evidently different from sudden 
shutting off, as from embolism or 
ligation, in which cases the picture of 
mfaiction is produced Sauerbruch 
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and Bruns 0 experimentally found that 
even a main branch could be tied with- 
out disastrous consequences, but that 
fibrosis and shrinkage of the lung de- 
veloped forthwith They also have 
shown that m man in cases of 
bronchiectasis and tumors there is pro- 
duced a marked shrinkage of the 
lung Lihenthal 7 describes one ligation 
of the left main branch within the 
pericardium for abscess The patient 
survived the ligation but soon after- 
wards drowned m pus fiom the ab- 
scess 

With regard to the collateral bron- 
chial arterial circulation the work of 
Holman and Mathes 8 is of interest 
These investigators found marked di- 
latation of the bronchial artery sup- 
plying a lobe containing an expen- 
mentally produced abscess 

From the clinical point of view it is 
of intei est that such a gross disturb- 
ance m lung circulation can exist with- 
out altered physical signs in the lung 
Since there was neither collapse nor 
edema, there was nothing to altei the 
peicussion note or change the fremitus 
01 breath sounds 

The thrombosis undoubtedly ex- 
plains the cyanosis, for which no ade- 
quate explanation had been found dur- 
ing life, but which was thought to 
point to a lesion in the pulmonary cir- 
cuit Deep cyanosis is charactenstic 
of other pulmonary arteiy diseases, so- 


called Ayerza’s disease, for example, 
and is probably to be explained on the 
basis of diminished aerating stufaee to 
which blood can be exposed with con- 
sequent greater reduction of hemo- 
globin m passage thiough the lungs 

To what extent the thrombus con- 
tributed to the heart failuie is impos- 
sible to say The patient was entitled 
to die of congestive heart failuie 
without it Our guess, howevei, is 
that it probably impoitantly acceleiated 
the failure The hypertrophy of the 
light ventricle would substantiate this 
view The thrombus could do this 
both by increasing the anoxemia, as 
well as by producing pulmonary hy- 
pertension by diminishing the total 
diameter of the pulmonaiy artenal 
tree This seems to have happened in 
the patient of Barnes and Yatei and 
also in that of Jump and Baumann 

Conclusions 

Total thrombotic occlusion of a 
mam branch of the pulmonaiy aiteiv 
may occur without damage to the 
lung provided it develops slowly 
enough to allow for the development 
of collateral circulation thiough the 
bronchial system 

Such a lesion may pioduce no local 
signs in the lungs but the presence of 
cyanosis and right-sided heait failure 
without other obvious cause mav sug- 
gest its piescnce 
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The Therapeutic Use of Oxygen in Heart Disease* 


By Alvan L Barach, M D , New York City 


Introduction 

O XYGEN is the fundamental re- 
quirement for the transforma- 
tion of energy in the body A 
normal supply of oxygen to the tissues 
m an individual living at sea level at- 
mospheric pressure is maintained es- 
sentially by intact respirator}^ and 
cardiac s) stems Although the me- 
tabolism is not altered by an increase 
in the oxygen supply (Voit, 1 Pfluger, 2 
and Benedict and Higgins, 3 ) reduction 
in the normal amount of oxygen fur- 
nished to the tissues results in pro- 
found alterations in the chemical proc- 
esses of the body A state of oxygen- 
want or anoxemia may be produced by 
a diminished concentration of oxygen 
m the outside air or through an im- 
pairment of the respiratory or cardiac 
s\ stems 

History 

J iic direct effects of ox\ gen-want haxc 
been obsened b\ mam pin siologists, either 
through studies at high altitude or through 
experiments in chambers in which the par- 
tial pressure of oxigen is lowered Head- 
ache, nausea, and xoimting, irrational stales 
ami mental depression are common sjmp- 
loms The pulse is imariabh eleeated The 
respiration is trequenth periodic in char- 


* 1 ’re sented at the* Baltimore Meeting of 
tb< \niencan College m Physicians, March 
-1 ion From the Dcpirtment of Medi- 
smi, to}!,.. i of Pin Moan, and Surgeons, 

C. !un.»,n UnmrMU and the Pre-dn tcnaii 
Ho I it ,1 \t v \i.rh Cite 
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acter, changing to rapid and shallow 
breathing In abrupt and severe want of 
oxygen, delirium, coma and cardiac failure 
occur (Haldane, 1 Bancroft '*) 

Von Terray 0 found, as a result of the 
production of severe anoxemia, an increase 
in the excretion of carbon dioxide, increased 
elimination of nitrogen and a marked pro- 
duction of organic acids Schneider, Trues- 
dell and Clarke 7 also observed an increased 
elimination of carbon dioxide m periods ot 
anoxemia which w*as immediately reduced bj 
the inhalation of oxygen Krogh 8 reported 
a decrease m the rate of oxidation when the 
oxygen supply to the tissues was diminished 
beyond a certain point, namely, when the 
oxygen pressure in the inspired air fell be- 
low* S3 mm , or atmospheric pressure of 4 10 
mm 

The role of oxygen-w*ant in the produc- 
tion of the symptoms of heart disease lias 
not been clearly understood Preuous 
studies bearing on tins factor will now he 
referred to Means and Ncwdnirgh 5 ' found 
a diminished oxygen saturation of the 
\enous blood m cases of cardiac decompen- 
sation These results were confirmed and 
amplified by Lundsgaard 10 Harrnp 11 
showed that a diminished arterial ox v gen 
saturation was present jn cases of cardiac 
insufficiency Barach and Woodwell 1 * ad- 
ministered 40 to 60 per cent oxigen oter 
short periods of time and observed that an 
increase in both the arterial and unoii’ 
oxjgcn saturations occurred Whin the 
arterial anoxemia was due to passi\e con- 
gestion and edema of the bases of tlu* lung*, 
oxvgen treatment regularlj raised tin ar- 
terial saturation to the normal ieul H* 

1 !i\ at ion of the xenon, saturation ,tcni<d 
largeh dependent upon the increase or tin 
arteri d oxxgtn s miration Diminution "» 
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cjanosis and slowing of the pulse were the 
outstanding objective changes There was 
m some cases an increase in carbon dioxide 
content of the arterial and venous blood In 
two cases of right bundle branch block, a 
decreased notching and a diminished height 
of the R wave were present during the in- 
halation of oxygen 

Beddard and Pembrey 13 found the car- 
bon dioxide of the alveolar air reduced in 
cases of cardiac decompensation This w'as 
confirmed by Fitzgerald 14 and later by 
Porges, Leimdorfer and Markovici 15 who 
observed that the alveolar carbon dioxide 
was low' in cases of cardiac disease in 
whom dyspnea was present and normal in 
those without dyspnea Peabody 10 observed, 
in some cases of cardiac disease, that a 
lowered tension of the alveolar carbon diox- 
ide was present during the dyspneic period 
followed by a rise when compensation was 
regained 

The relation between the alveolar and ar- 
terial carbon dioxide tensions was studied 
by Peters and Barr 17 who found that the 
alveolar values were decidedly lower than 
the arterial in advanced decompensation The 
same observation was noted by Campbell 
and Poulton 18 

The carbon dioxide dissociation curves of 
the blood were found by Peters and Barr 17 
to be at normal levels m mild or moderate 
cardiac insufficiency but definitely reduced 
in certain cases of advanced heart failure, 
particularly those with marked cyanosis 

The H-ion concentration of the arterial 
blood in cardiac disease may be altered by 
associated pulmonary or renal disease, ad- 
ministration of morphine and other compli- 
cating factors In general it has been re- 
ported to be within normal limits in mild or 
moderate degrees of heart failure and defi- 
nitely acid in extreme failure, with return 
to normal when compensation was restored 
(Peters and Barr 17 ) Instances of an 
alkaline pH m a few cases of cardiac 
dyspnea have been reported by Campbell 
and Poulton 19 

In 1908 Beddard and Pembrey 20 observed 
that the inhalation of oxygen resulted m a 
decreased pulmonary ventilation in a patient 
with cardiac insufficiency This finding was 
later reported by Campbell, Hunt and Poul- 


ton 21 who observed also a corresponding in- 
crease in the carbon dioxide concentration of 
the.expired air It is interesting to note that 
m normal animals living in high oxygen 
atmospheres, J A Campbell 22 noted an in- 
crease m tissue tensions of both oxygen and 
carbon dioxide 

Recently, Baker 23 reported a case of 
bundle branch block in which inhalation of 
oxygen resulted in a disappearance of the 
aberrant ventricular complexes and a strik- 
ing improvement 111 intraventricular con- 
ductivity 

Results 

In this communication we wish to 
present the results of studies of the ef- 
fects of oxygen therapy in various 
types of heart disease done in collabor- 
ation with D W Richards 24 and R L. 
Levy 23 at the Presbyterian Hospital, 
New York, during the past three 
years Since one of the handicaps in 
the previous studies of the therapeutic 
use of oxygen has been that it was gen- 
erally administered ineffectively, we 
shall note briefly the methods of 
oxygen therapy which we employed 
The Barach oxygen chamber 20 and 
oxygen tent 27 were employed to admin- 
ister 40 to 50 per cent oxygen In the 
oxygen chamber a constant tempera- 
ture and humidity regulation was 
achieved and m the oxygen tent the 
temperature was kept below 70 de- 
grees and the humidity below 50 per 
cent In the treatment of patients 
with dyspnea it is of the greatest im- 
portance, not only to be accurate in the 
determination of the oxygen concen- 
tration employed but also to provide a 
comfortable atmospheric environment 
Oxygen therapy will not be successful 
if types of apparatus are used •which 
do not effectively remove the heat and 
moisture eliminated by the patient, in 
addition to furnishing 40 to 50 per 
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IXTRODUCriOX 

O XYGEN is the fundamental re- 
quirement for the transforma- 
tion of energy m the bod} A 
normal supph of oxygen to the tissues 
m an mdiudual living at sea level at- 
mospheric pressure is maintained es- 
“Uitialh In intact respiratory and 
cardiac s\ stems. Although the rne- 
taholisjn is not altered by an increase 
in the o\\gcn supph (Voit . 1 Pfluger , 2 
and Benedict and Higgins, ') reduction 
m the normal amount of oxygen fur- 
nished to the tissues results m pro- 
found alteiations m the chemical proc- 
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acter, changing to rapid and 'hallow 
breathing In abrupt and sex ere want ot 
oxygen, delirium, coma and cardiac failure 
occur (Haldane,* Bancroft*) 

Von Terra} 0 found, as a result of the 
production of severe anoxenna, an increase 
in the excretion of carbon dioxide, increased 
elimination of nitrogen and a marked pro- 
duction of organic acids Schneider, T ruo- 
del! and Clarke 7 also observed an increased 
elimination of carbon dioxide m period' 01 
anoxemia which was immediately reduced bv 
the inhalation of oxygen Krogh s reported 
a decrease m the rate of oxidation when the 
ox} gen supply to the tissues was diminished 
bc}ond a certain point, namcl}, when the 
ox} gen pressure in the inspired air fell be- 
low’ 83 mm , or atmospheric pressure ot 
mm 

The role of oxx gen-want in the produc- 
tion of the s}mptoms of heart disease lias 
not been clearl} understood PrexinUs 
studies bearing on this factor will now he 
referred to. Means and Newburgh' 1 totmd 
a diminished ox}gcn saturation of the 
\cmnis blood m cases of cardiac dtcoinpui- 
sation These results were* confirmed and 
amplified by Limd'gaanP” I larrup 1 1 

showed that a diminished arterial oxx gen 
saturation was present 111 casts of tardiir 
msiifficiincx Barach and Woodwtll 1 * ad- 
mmi'tcrcd 40 to 60 per cent oxxgcii ovr 
short periods of time and obserxed tbit .< f > 
increase in both the am rial and xtii" 1 '' 
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cjanosis and slowing of the pulse were the 
outstanding objective changes There was 
m some cases an increase in carbon dioxide 
content of the arterial and venous blood In 
two cases of right bundle branch block, a 
decreased notching and a diminished height 
of the R wave were present during the in- 
halation of oxygen 

Beddard and Pembrey 11 found the car- 
bon dioxide of the alveolar air reduced in 
cases of cardiac decompensation This was 
confirmed by Fitzgerald 14 and later by 
Porges, Leimdorfer and Markovici 13 who 
observed that the alveolar carbon dioxide 
was low m cases of cardiac disease in 
whom dyspnea w'as present and normal in 
those without dyspnea Peabody 10 observed, 
in some cases of cardiac disease, that a 
lowered tension of the alveolar carbon diox- 
ide was present during the dyspneic period 
followed by a rise when compensation was 
regained 

The relation between the alveolar and ar- 
terial carbon dioxide tensions was studied 
by Peters and Barr 1T who found that the 
aheolar values were decidedly lower than 
the arterial in advanced decompensation The 
same observation was noted by Campbell 
and Poulton 18 

The carbon dioxide dissociation curves of 
the blood were found by Peters and Barr 17 
to be at normal levels in mild or moderate 
cardiac insufficiency but definitely reduced 
in certain cases of advanced heart failure, 
particularly those with marked cyanosis 

The H-ion concentration of the arterial 
blood in cardiac disease may be altered by 
associated pulmonary or renal disease, ad- 
ministration of morphine and other compli- 
cating factors In general it has been re- 
ported to be within normal limits in mild or 
moderate degrees of heart failure and defi- 
nitely acid in extreme failure, with return 
to normal when compensation was restored 
(Peters and Barr 17 ) Instances of an 
alkaline pH in a few cases of cardiac 
dyspnea have been reported by Campbell 
and Poulton 10 

In 1908 Beddard and Pembrey 20 observed 
that the inhalation of oxygen resulted in a 
decreased pulmonary ventilation in a patient 
with cardiac insufficiency This finding was 
later reported by Campbell, Hunt and Poul- 


ton 21 who observed also a corresponding in- 
crease m the carbon dioxide concentration of 
the_expired air It is interesting to note that 
111 normal animals living in high oxygen 
atmospheres, J A Campbell 22 noted an in- 
crease m tissue tensions of both oxygen and 
carbon dioxide 

Recently, Baker 23 reported a case of 
bundle branch block in which inhalation of 
oxygen resulted in a disappearance of the 
aberrant ventricular complexes and a strik- 
ing improvement in intraventricular con- 
ductivity 

Results 

In this communication we wish to 
present the results of studies of the ef- 
fects of oxygen therapy in various 
types of heart disease done in collabor- 
ation with D W Richards 24 and R L 
Levy 25 at the Presbyterian Hospital, 
New York, during the past three 
years Since one of the handicaps m 
the previous studies of the therapeutic 
use of oxygen has been that it was gen- 
erally administered ineffectively, we 
shall note briefly the methods of 
oxygen therapy which we employed 
The Barach oxygen chamber 26 and 
oxygen tent 27 were employed to admin- 
ister 40 to 50 per cent oxygen In the 
oxygen chamber a constant tempera- 
ture and humidity regulation was 
achieved and m the oxygen tent the 
temperature was kept below 70 de- 
grees and the humidity below 50 per 
cent In the treatment of patients 
with dyspnea it is of the greatest im- 
portance, not only to be accurate m the 
determination of the oxygen concen- 
tration employed but also to pronde a 
comfortable atmospheric environment 
Oxygen therapy will not be successful 
if types of apparatus are used which 
do not effectively remove the heat and 
moisture eliminated by the patient, in 
addition to furnishing 40 to 50 per 
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cent oxygen m the inspired air In 
some cases w hen lower oxygen concen- 
trations were employed, the nasal 
catheter was used to furnish 30 to 35 
per cent oxvgen as described 111 a pre- 
cious aiticle- s 

We wish to report upon the thera- 
peutic use of ox) gen in twenty pa- 
tients who may be classified under the 
following foui headings 

1 Congestive heart failure due to 
prnnai \ cardiac disease 

2 Cardiac insufficienc) develop- 
ing .is a sequel to chronic pulmonary 
dw asc 

} \cute coronary thiombosis 

1 Coionai) artenoscleiosis with 

ih.oiuc tatdiac pain 

1 CiM.isriu Hi mu Failure Due 
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ox} gen room where the patient in- 
spired 45 per cent oxygen 

In four patients who suffered from 
degenerative heart disease character- 
ized by intense dyspnea and orthopnea, 
marked cyanosis and peripheral ede- 
ma, the major effects of lesidcnce in 
an atmosphere of 45 per cent oxvgen 
were 

(1) Marked subjective imple- 
ment, decrease of cyanosis, relief ot 
dyspnea, orthopnea and cough, begin- 
ning generally within three hours after 
their entrance into a high oxygen at- 
mosphere 

( 2 ) Inci ease of ui inai y output and 
disappeatance of eclema, of gradual 
onset and usually not leaching its 
maximum for three to five days In 
three patients a letuin to nonnal at- 
mosphenc oxygen resulted in a de- 
creased urinary output and a return of 
edema Raising the oxygen concen- 
tiation again brought about a second 
diuresis In two. this sequence was 
obtained both In transfeirmg the pa- 
tient from the oxygen 100m to the 
ward and by lowering and raising the 
oxygen within the chamber without ic- 
moung the patient 

(3) Increased aiterial oxygen sat- 
uration 

(4) Sharp rise in cat bon dioxide 
content of aiterial blood, and m tar* 
hon dioxide curve level, in high oxv* 
gen 

< 5) Du reaped pultnonarv Mutila- 
tion 

(0) Low 1 red puKc rate 

171 In the ta-n of one patent 
other nu asiirt mmts showed. RD 
shglit meunst in cardiac output, <h’ 
'•harp tall in blood Lit tic ai id total 
22 «» mg io ,1 norm d valu* *>5 7 in/ 
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In these cases, all of whom may be 
said to have impro\ ed m 45 pei cent 
oxygen, theie weie other changes 
which occuried, although not constant- 
h loweied lespnatoiy late, lowered 
body temperatuie, deci eased basal met- 
abolism, slightly higliei aiterial pH, 
mciease in vital capacity and fall in 
red blood count and hemoglobin 

Two othei cases had advanced and 
actne rheumatic heait disease, with 
cyanosis, geneialized passive con- 
gestion, edema, and irregular fever 
Subjectively, they weie more comfort- 
able and less dyspneic 111 high oxygen , 
their cyanosis was somewhat impioved 
and comparative measurements on one 
case showed an increase 111 artenal 
oxygen saturation from S4 to 93 pei 
cent There was 111 each case a mod- 
erate rise in carbon dioxide curve 
level Little change, however, oc- 
cuired in the edema, and there was no 
tendency to diuresis However, one 
patient was removed rather abruptly 
from 45 pei cent oxygen to the waid, 
where she lapidly went into collapse, 
with renal suppression for 20 hours 
low blood piessme, and profound 
cyanosis Her artenal oxygen satura- 
tion again went down to 84 per cent 
(this measurement was taken when 
patient was receiving foui liteis of 
oxygen per minute by nasal catheter), 
carbon dioxide dropped to the remark- 
ably low value of 26 4 volumes per 
cent, and arterial pH fell from 7 44 to 
736 After return to 45 per cent in 
the chamber she recovered quickly to 
her former state During the next 24 
hours she passed 1000 c c of urine 
These two patients both showed low- 
ered pulse rate while in high oxygen 


Finally, two patients showed prac- 
tically no reaction whatevei to the 111- 
ciease in atmospheric oxygen One 
was a man of 54, with long-standmg 
mitral stenosis, gieat cardiac enlarge- 
ment, enlargement of the livei, but no 
edema and no oithopnea Clinically, 
he was moderately cyanotic, but this 
was evidently of venous origin as his 
aitenal blood when he was in the ward 
was 91 per cent satuiated with oxygen 
or better The development of a mild 
lhmitis and bionchitis with a transient 
loweimg of the carbon dioxide cuive, 
and of the vital capacity, seemed to be 
the only change while he was m the 
ox j gen 100m Subjectively, he was no 
bettei 

The second was a gill of 13 with 
congenital heart disease, later shown 
by autopsy to be the tetralogy of 
Fallot, combined with a patent ductus 
arteriosus The case is being reported 
by Dr Richards 29 m further detail 
elsewhere It is sufficient to note here 
that her artenal oxygen saturation, 
about 60 per cent, was mci eased only 
slightly, to 65 per cent, in high oxygen, 
that there was no change in her carbon 
dioxide or in her urinary output, that 
her pulmonary blood flow was prac- 
tically unaltered, and that subjectively 
she was not improved She did not 
have any edema at any time She was 
not in the oxygen room long enough to 
rule out the possibility of a change 
111 ui inary output relative to intake 

II Cardiac Insueeiciency Drvi lop- 
ing as a Sequel to Chronic 
Pulmonary Disease 

The effects of oxjgen theiapy weie 
studied m five cases of cardiac in- 
sufficiency due to preuous chronic 
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cent oxygen in the inspired air In 
some cases when lower oxygen concen- 
trations were employed, the nasal 
catheter was used to furnish 30 to 35 
per cent oxygen as described in a pre- 
nous article 28 

We wish to report upon the thera- 
peutic use of oxygen in twenty pa- 
tients who may be classified under the 
following four headings 

1 Congestive heart failure due to 
primai y cardiac disease 

2 Cardiac insufficiency develop- 
ing as a sequel to chronic pulmonary 
disease 

3 Acute coronary thrombosis 

4 Coronary arteriosclerosis with 
chi onic cardiac pain 

1 Congestive Heart Failure Due 
' io Primary Cardiac Disease* 

The effects of living for two to five 
weeks in an atmospheie containing 45 
per cent oxygen were studied in eight 
patients with congestive heart failuie 
b\ Dr Richards and myself Al- 
though there was a considerable varia- 
tion m then pathology, from a clinical 
standpoint they were all cases of ad- 
vanced cardiac insufficiency All were 
cvanotic, suffeied from dyspnea at 
test and all except one had marked 
orthopnea and geneialized edema The 
patients were first observed from one 
to eight weeks on the ward on routine 
ti eat incut When Iheie appeared to be 
no lutthci clinical improvement or 
when the patient was definitely losing 
ground, transfer was made to the 

’Complete data in partr In Barach, A I, , 
anil Richard*., D W , Kfftcts of treatment 
with o\>Rtn in cardiac failure. Arch Int 
Med 1031, xKm. 335 


oxygen room where the patient in- 
spired 45 per cent oxygen 

In four patients who suffered from 
degenerative heart disease character- 
ized by intense dyspnea and oithopnea, 
marked cyanosis and peripheral ede- 
ma, the major effects of residence 111 
an atmosphere of 45 per cent oxygen 
were 

(1) Marked subjective improve- 
ment, decrease of cyanosis, relief of 
dyspnea, orthopnea and cough, begin- 
ning generally within three horn s after 
their entrance into a high oxygen at- 
mosphere 

(2) Increase of urinary output and 
disappearance of edema, of gradual 
onset and usually not reaching its 
maximum for three to five days In 
three patients a leturn to normal at- 
mospheric oxygen lesulted m a de- 
creased urinary output and a return of 
edema Raising the oxygen concen- 
tration again brought about a second 
diuresis In two, this sequence was 
obtained both by transferring the pa- 
tient from the oxygen room to the 
ward, and by lowering and laising the 
oxygen within the chamber without re- 
moving the patient 

(3) Increased artenal oxygen sat- 
uration 

(4) Sharp use m carbon dioxide 
content of artenal blood, and m car- 
bon dioxide curve level, in high oxy- 
gen 

(5) Decreased pulmonary ventila- 
tion 

(6) Lowered pulse rate 

(7) In the case of one patient 
other measurements showed fa) 
slight increase in cardiac output, (b) 
sharp fall m blood lactic acid from 
22 mg to a normal value of / mg 
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In these cases all of whom may be 
said to have impioved m 45 per cent 
oxjgen, theie weie other changes 
which occui 1 ed, although not constant- 
'y loweied lespiratoiy late, lowered 
body tempei atui e, deci eased basal met- 
abolism, slightly highei aitenal pH, 
increase in vital capacity and fall 111 
red blood count and hemoglobin 

Two othei cases had advanced and 
active lheumatic heait disease, with 
cyanosis, generalized passive con- 
gestion, edema, and 11 regular fevei 
Subjectively, they weie more comfort- 
able and less dyspneic in high oxygen , 
their cyanosis was somewhat impioved 
and comparative measuiements on one 
case showed an mciease 111 artenal 
oxygen saturation fiom 84 to 93 pei 
cent There was m each case a mod- 
erate rise 111 caibon dioxide curve 
level Little change, howevei oc- 
curred m the edema, and there was no 
tendency to diuresis However, one 
patient was removed rathei abruptly 
from 45 pei cent oxygen to the ward 
where she rapidly went into collapse, 
with renal suppression for 20 houis 
low blood pressure, and profound 
cyanosis Her arterial oxygen satura- 
tion again went down to 84 per cent 
(this measurement was taken when 
patient was receiving four liters of 
oxygen per minute by nasal cathetei ) , 
carbon dioxide dropped to the remark- 
ably low value of 26 4 volumes per 
cent, and arterial pH fell from 7 44 to 
736 After return to 45 per cent in 
the chamber, she recovered quickly to 
her former state During the next 24 
hours she passed 1000 c c of urine 
These two patients both showed low- 
ered pulse late while m high oxygen 


Finally, two patients showed prac- 
tically no reaction whatevei to the 111- 
ciease in atmospheric oxygen One 
was a man of 54, with long-standing 
initial stenosis, gieat cardiac enlarge- 
ment, enlaigement of the liver, but no 
edema and no orthopnea Clinically, 
he was moderately cyanotic, but this 
was evidently of venous origin as his 
artenal blood when he was 111 the ward 
was 91 per cent saturated with oxygen 
or better The development of a mild 
rhinitis and bronchitis with a transient 
lowenng of the carbon dioxide curve, 
and of the vital capacity, seemed to be 
the only change while he was 111 the 
oxygen room Subjectively, he was no 
better 

The second was a girl of 13 with 
congenital heart disease, later shown 
by autopsy to be the tetralogy of 
Fallot, combined with a patent ductus 
arteriosus The case is being reported 
by Dr Richards 29 in further detail 
elsewhere It is sufficient to note here 
that her aiterial oxygen saturation, 
about 60 per cent, was increased only 
slightly, to 65 per cent, in high oxygen, 
that there was no change in her cai bon 
dioxide or in her urinary output, that 
her pulmonaiy blood flow was prac- 
tically unaltered, and that subjectively 
she was not improved She did not 
have any edema at any time She was 
not in the oxygen room long enough to 
lule out the possibility of a change 
m unnary output relative to intake 

II Cardiac Insueitciency Develop- 
ing as a Sequel to Chronic 
Pulmonary Disease 

The effects of oxygen therapy weie 
studied in five cases of cardiac in- 
sufficiency due to prev ious chronic 
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pulmonary disease two cases of 
pulmonary tuberculosis, two cases of 
fibrosis of the lung and one case of 
emphysema In these patients, treat- 
ment with oxygen was carried on dur- 
ing a period of two to seven months 
The tuberculous patients had active 
tuberculosis with extensive pathology 
m their lungs They were both dys- 
pneic at rest, cyanotic, with an elevated 
temperature and pulse rate In each 
instance, residence m the oxygen cham- 
ber was followed by increase in com- 
fort, lessened dyspnea, and other evi- 
dences of clinical improvement such as 
increased appetite and lowered pulse 
rate In one of them the symptoms of 
respiratory failure were extreme, and 
the inhalation of 45 per cent oxygen 
appeared to prolong life until the 
acute processes had somewhat sub- 
sided No effect, however, was noted 
on the progress of the tuberculous le- 
sion itself In one who had been in 
the oxygen chamber for two and one- 
half months a marked rise m arterial 
carbon dioxide was associated with 
the increase in the arterial oxygen 
saturation 

The first patient with fibiosis of the 
lung was a woman of forty-nine years 
of age who suffered from progres- 
sively extreme dyspnea, marked cyano- 
sis, and paroxysmal coughing for two 
years Her respirations were 60 per 
minute, very* shallow, pulse rate no 
without fe\ er She was kept in an 
gen chamber for six months Dur- 
ing the first month her respirations 
declined to as Ion as 28 pei minute, 
puhe to 80 with relief of d\ spnea and 
complete disappearance of coughing. 
The fibiosi'- of the lung howe\cr. 
-teadily ad\anccd and it became neces- 
sary 10 gs\c her increasing concentra- 


tions of oxygen, from 40 per cent at the 
start to 55 per cent at the termination 
of her illness She died as a result of 
cerebral thrombosis A week before 
her death the arterial oxygen satura- 
tion was 89 per cent and the arterial 
carbon dioxide content had reached 
the extraordinary figure of 132 1 vol- 
umes per cent (In the cases of con- 
gestive heart failure relieved 111 high 
oxygen, the arterial carbon dioxide 
content was elevated from a range of 
35 to 40 volumes per cent before oxy- 
gen treatment to 45 to 70 volumes per 
cent after oxygen treatment ) In the 
second case of fibrosis of the lung 
which was associated with marked 
cardiac insufficiency the arterial carbon 
dioxide content rose from 35 4 volumes 
per cent to 69 9 volumes per cent and 
subsequently as improvement in pulmo- 
nary function occurred dropped to 
489 volumes per cent This patient 
for a period of five months appeared 
unable to live without oxygen When- 
ever oxygen was discontinued he be- 
came dyspneic, cyanotic, and began to 
accumulate edema fluid However. at 
the end of five months oxygen therapy 
was stopped without lecurience of 
symptoms of cardiac 01 respirators 
failure For eight months he was able 
to go about on restricted activity w ith- 
out distress At the end of this time 
slight symptoms of cardiac failure be- 
came evident and the patient was put 
on nasal oxygen for a varying number 
of hours (2 to 4) during the day 
The patient with emphysema wa 5 a 
man of fifty who suffered from pro- 
gressive impairment of pulmonary 
function for a period of seven year” 
At the time he was seen cardiac m- 
sufiiciuHV wa” so marked as to pierage 
a fatal outconn He was intense*!} 
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c\ anotic and dyspneic, gasping at 
e\erj bieatli, with a lapid pulse of 
pool quality He was treated m an 
oxygen tent with 50 pei cent oxygen 
foi ten days with disappearance of 
d} spnea and cyanosis His pulse giad- 
ualh impioved in \ olume and dropped 
fiom 100 to 76 After continuous 
nasal ox\ gen at 40 liters a minute 
thiough a cathetei foi one month, 
nasal cathetei treatment w r as contin- 
ued for six to eight houis daily, foi 
the following thiee months After 
this period he was able to lesume am- 
bulatoiy activity without oxy gen 

III Acute Coronary Thrombosis 

Dr Levy and I studied the effects 
of the admmistiation of 45 per cent 
oxygen by means of the oxygen tent 
in four patients suffering from cor- 
onary thrombosis All weie critically 
ill The following observations were 
made in these cases 

1 Subjective improvement occur- 
red in from one to three horns after 
the administration of oxygen was be- 
gun This manifested itself chiefly by 
relief of respiratory embarrassment 
and restlessness 

2 Cyanosis was diminished 01 
abolished 

3 The respuatory rate was slowed 
and Cheyne-Stokes breathing, if pres- 
ent, tended to disappear 

4 The heait rate became slower 
The heart sounds grew stronger and 
the volume of the pulse improved 

5 Removal of the oxygen tent be- 
fore satisfactory readjustment of cir- 
culatory conditions had taken place re- 
sulted in a recurrence of the symptoms 
and signs just enumerated 


In sudden thrombotic closure of a 
blanch of the coronaiy artery there 
lesults an abrupt intei feience with the 
blood supply of the heart which in- 
duces an initial state of shock The 
degree of functional disturbance that 
follow's depends on the calibei and lo- 
cation of the occluded vessel, as well 
as on the distribution and anastomoses 
of the coronary system m the affected 
individual If the lesulting area of 
myocardial infarction is large, signs 
and symptoms of congestive heart 
failure may ensue The cardiac action 
becomes weak, rapid and often irregu- 
lar The blood pressure falls sharply 
and remains at a relatively low level 
Cyanosis appears, and moist lales are 
heaid at the bases of the lungs Res- 
piration is accelerated and difficult 
The picture is one of acute oxygen - 
w'ant due to myocardial insufficiency 

Employment of oxygen therapy 
(preferably in a concentration of from 
45 to 50 per cent) may aid in main- 
taining an adequate circulation until 
the heart has had an opportunity to le- 
cover from its acute functional dis- 
turbance Obviously, the cardiac in- 
jury may be so seveie that recovery is 
impossible But m some instances ef- 
fective use of oxygen may be respon- 
sible for the saving of life 

The responses of the cases studied 
allow the conviction that anoxemia and 
its treatment may play a ci ucial role 111 
determining the outcome after cor- 
onaiy thrombosis 

IV Coronary Arteriosclerosis 
with Chronic Cardiac Patn 

I have recently studied three cases 
of coronary arteriosclerosis w ith 
chronic cardiac pain in men in the fifth 
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and sixth decades of life All these 
patients had one to five attacks of 
cardiac pam daily at rest in bed before 
treatment with oxygen They were 
treated by residence in the oxygen 
chamber with 50 per cent oxygen for 
a period of two weeks In the first, 
which was the most severe, the attacks 
gradually decreased in number and 
severity, but promptly recurred when 
the patient was removed from the 
chamber His condition was at all 
times exceedingly grave and he died 
three weeks after removal from the 
oxygen chamber In the second case 
the attacks of pam gradually disap- 
peared After removal from the oxy- 
gen room the pains recurred to a slight 
extent but permitted the patient to re- 
turn home During the following six 
months he has been markedly im- 
proved over his previous condition, 
having only a comparatively small num- 
ber of attacks of mild pam, 1 e , two to 
three attacks a month, none of them 
lcquiring more than rest and mtro- 
gl\ cerin 

The third patient was less severely 
affected than the others, averaging one 
attack of pam daily at rest in bed m 
the hospital before admission to the 
chamber During ten da}s residence 
in 45 per cent oxygen he had one at- 
tack of pain, and felt extremely well 
For six weeks after he was able to re- 
sume restricted actnity without pam 
At that time, how t\ cr, pain recurred 
waking him up dui mg the night Tie 
was placed on nasal o\\ gen. 40 liters 
per minute for eight hour- a day for 
six wick'- and -nice that time, a period 
of tour mouth-, he has had only oc- 
tn-nmalh mild pam on actiuty and i- 
not av.iktneil at night In cardiac pam 


Discussion 

The improvement which was evi- 
dent in the cases of acute coronary 
thrombosis after inhalation of 45 to 
50 per cent oxygen indicates the im- 
portance of the factor of oxygen-want 
in this condition After coronary 
closure there is first a pronounced 
anoxemia of the heart muscle, fol- 
lowed by anoxemia in the venous 
blood as a result of the impaired heart 
action and, very soon after, an arterial 
anoxemia due to the development of 
passive congestion and edema of the 
lungs The inhalation of 45 to 50 per 
cent oxygen tends to remove the 
arterial anoxemia and prolong life un- 
til the heart is able to compensate, if it 
is possible to do so, for its acute dis- 
turbance m function The prompt 
collapse which follows withdrawal of 
oxygen before the heait muscle has 
adapted itself to the closure makes 
manifest the significance of arterial 
anoxemia 111 the symptomatology of 
the disease 

The problem of interpreting the 
origin of cardiac pam is complicated 
by the fact that no afferent nerve fibres 
are to be found in the heart muscle or 
its blood vessels The possibility i s 
present that supposedly efferent sym- 
pathetic nerves m the heait muscle 
may carry afferent impulses dig- 
gers' 1 observes in a recent review that 
although “S11 Clifford Allbuit main- 
tained to the end of his life that car- 
diac angina could arise only from stim- 
ulation of the nerve fibres terminat- 
ing m the outer coats of the aort.i. a 
great deal of clinical and e\en a little 
experimental eudcnce exists that 
anoxemia of the heart nutscle — regard* 
ks- of whether it is produced bv cor- 
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onaiy embolism, thiombosis or sclero- 
sis — is capable of inaugurating 
serious attacks of cardiac pain ” That 
local anoxemia of the heart muscle 
may produce pain is ceitainly sug- 
gested by the relief of pam in the thiee 
cases of coronal y arteriosclerosis who 
were treated m the oxygen room 

Although we cannot entirely explain 
the mechanism by which relief of pain 
occurs in cases of coronary arterio- 
sclerosis without cyanosis or evident 
anoxemia, we have obtained some 
knowledge that bears on the problem 
In the first place, the inhalation of 50 
per cent oxygen in normal men we 
have found capable of raising the 
arterial oxygen saturation from 95 to 
99 per cent In one of the cases of 
coronary arteriosclerosis which we 
measured, the arterial oxygen satura- 
tion was raised from 94 to 99 per cent 
Although this represents a small in- 
crease in per cent saturation, it indi- 
cates a very considerable rise in the 
tension or partial pressure of oxygen 
available to the tissues (because of 
the shape of the oxygen dissociation 
curve), and provides therefore a pos- 
sible explanation for relief of local 
anoxemia in the heart muscle The in- 
halation of high concentrations of 
oxygen causes the normal heart to beat 
at a slower rate, 30 and affects moie 
markedly the heart in cardiac insuffi- 
ciency, 12 ’ 24 which suggests a lessened 
strain due to a greater oxygen sup- 

p J y 

The most interesting and staking 
effects of oxygen therapy m the cases 
of cardiac insufficiency, both those due 
to local disease of the heart itself and 
those in which heart failure appeared 
to be secondary to primary pulmonary 


disease are ( 1 ) Relief of dyspnea and 
oithopnea, ( 2 ) elevation of the arter- 
ial caibon dioxide content and of the 
level of the carbon dioxide dissocia- 
tion curves, and (3) diuresis 

1 The relief of dyspnea which 
frequently manifests itself within sev- 
eral hours after removal to an oxygen - 
enriched atmosphere indicates that 
oxygen-want plays a decisive role in 
the production of cardiac dyspnea 
We may briefly review at this point 
some of the known factors involved in 
the production of shortness of breath 
in cardiac insufficiency 

Passive congestion and edema in the 
lungs was noted by von Basch 32 as re- 
sulting in a stiffening of the lung with 
consequent impairment of the ex- 
pansile capacity of the lungs, or vital 
capacity Siebeck 33 also found that 
the lung expands unequally in cardiac 
insufficiency and thus makes for an 
imperfect mixture of the gases in the 
lung, with resultant unpaiiment of 
normal diffusion of oxygen In addi- 
tion to these difficulties in moving the 
lung, there must also be a decreased 
diffusion capacity of the swollen 
alveolar membrane for respired gases 
especially oxygen The end result of 
pulmonary dysfunction is insufficient 
oxygen saturation of the arterial blood 
This involves all the tissues in the con- 
sequences of anoxemia, man) of 
which have been noted m the introduc- 
tion An additional one may be com- 
mented upon at this point, namel) 
lactic acid accumulation (Araki 34 ) 
(MacLeod 30 ) An accumulation of 
lactic acid is of particular interest with 
reference to the respiratory center At 
the present time the most satisfacton 
explanation of the respnatory stimulus 
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is that it is governed by the acidity of 
the tissue of the respiratory center 
(Douglas and Haldane’ 0 ), (Winter- 
stem 37 ), (GeselH) 

When in our cases the clearing of 
arterial anoxemia resulted from the 
inhalation of 45 to 50 per cent oxy- 
gen, dyspnea was relieved and grad- 
ually disappeared It is evident (1) 
that the difficulties 111 oxygen absorp- 
tion resulting from lung stiffening, de- 
creased vital capacity and swollen 
ah eolar membranes were overcome, 
and (2) that the increased oxygen 
saturation of the pulmonary blood 
tends to dimmish tissue acid accumu- 
lation In the one case measured, the 
blood lactic acid rapidly returned to 
normal following the inhalation of oxy- 
gen That the respiratory stimulus was 
thereby decreased is evidenced by the 
lowered pulmonary ventilation and 
that there was some diminution in gen- 
eral tissue acidity was suggested by the 
small but constant lowering of arterial 
Ii-ion concentration which we ob- 
sei \ ed 

The difficulty of eliminating carbon 
dioxide has also been stressed as an 
important factor in the causation of 
cardiac d\ spnea. which brings us to the 
second result of oxygen therapy to be 
discussed 

2 The marked rise in carbon di- 
oxide content of the arterial blood 
constantly associated with (1) 
clinical impro\ etnent. (2) increased 
attenal o\\gen saturation, and (3) im- 
pairment of pulmonan function m re- 
spect to the absorption of ox\gen 

If the inhalation of ox\ gen-enriched 
air makes possible a lower pulmonan 
Mutilation it i«* oIimous that an in- 
<r« i-e m blood carbon dioxide levels 


and hence in alveolar air will permit 
the elimination of a greater amount of 
carbon dioxide with a lower pul- 
monary ventilation In the cases of 
congestive failure due to primary car- 
diac disease the artenal carbon diox- 
ide content was elevated from a range 
of 35 to 40 volumes per cent to 45 to 
70 volumes per cent, after oxygen 
treatment This increase 111 the carbon 
dioxide levels in the blood did not, 
however, represent a carbon dioxide 
acidosis due to deficient elimination of 
carbon dioxide, since the H-1011 con- 
centration of the blood was never more 
acid but on the contrary, tended to be 
slightly less acid when the carbon di- 
oxide became elevated It is theiefoie 
evident that carbon dioxide diffuses 
through the lungs m higher concentra- 
tions when anoxemia and its conse- 
quences are relieved This fact neces- 
sitates an alteiation 111 the conception 
of previous investigators concerning 
the role of carbon dioxide in the 
causation of cardiac dyspnea 

Wiggers” lemarks in a lecent re- 
view of the physiology of caidiac 
dyspnea that “Neither an excess of 
carbon dioxide, as in exercise, nor the 
existence of a fixed acidosis is sepa- 
rately responsible for the dyspnea But 
a moderate grade of fixed acidosis 
combined with pulmonary congestion 
which prevents the compensatory elim- 
ination of carbon dioxide might 
easih produce augmented breathing 111 
heart disease . In the light of tin** 
conception, also, it appears to lie a 
basic fact that impairment of the pul- 
monary circulation is the ultimate 
cause that pre\ents the free coni' 
pcnsatorc elimination of carbon diox- 
ide ” 
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Oiu studies, however, indicate that 
lack of oxygen plays the primary role 
m the production of cardiac dyspnea 
Passive congestion of the alveolar 
membranes of the lung and the assoc- 
iated decreased vital capacity impair, 
first of all, the diffusion of oxygen 
into the pulmonary veins, resulting in 
arterial anoxemia and the consequences 
of oxygen-want in the tissues, such as 
accumulation of lactic acid When the 
anoxemia is relieved, there is a con- 
stant and marked rise in the carbon 
dioxide concentration of the blood 
with an even greater elimination of 
carbon dioxide per breath through the 
congested lung Thus, in one of the 
cases of congestive failure, the carbon 
dioxide content of the arterial blood 
rose from 384 to 699 volumes per 
cent in four days It appears, there- 
fore, likely that the elevation in car- 
bon dioxide level in the blood is an 
adaptive change which is readily ac- 
complished if sufficient oxygen is sup- 
plied to maintain normal metabolic 
activity Also, lactic acid accumula- 
tion disappears when anoxemia is re- 
lieved It seems probable that base to 
retain carbon dioxide is in part derived 
from the blood lactates in this man- 
ner A decrease 111 pulmonary venti- 
lation follows with a lessened sense of 
pulmonary effort and therefore relief 
of dyspnea 

To summarize, then, cardiac dysp- 
nea was relieved (1) by the provision 
of an adequate oxygen supply to the 
tissues, (2) by the development of a 
mechanism of eliminating carbon di- 
oxide by increasing the concentration 
in the blood, and (3) by the oxidation 
of an excessive accumulation of lactic 
acid m the blood 


We may consider now the general 
factor involved 111 the increase in 
blood carbon dioxide which follows 
oxygen treatment in the cases of car- 
diac failure as well as in the cases of 
chronic pulmonary disease This ap- 
pears to be the extent of impairment 
of pulmonary function m respect to the 
absorption of oxygen In the patient 
with fibrosis of the lung in whom a 
progressive impairment of the func- 
tion of the lung took place so that 55 
per cent oxygen became necessary to 
support life, the blood carbon dioxide 
reached 132 1 volumes per cent It 
would appear that this extraordinary 
high concentration of carbon dioxide 
in the alveolar air represented a mech- 
anism capable of eliminating carbon 
dioxide in the presence of an extreme 
diminution of lung function In the 
second patient with fibrosis of the lung 
and cardiac insufficiency, the carbon 
dioxide in the arterial blood rose from 
384 to 699 after four days’ oxygen 
treatment, and then, as the patient im- 
proved, dropped to 489 volume per 
cent, even though he was still breath- 
ing an oxygen-enriched atmosphere 
Thus, when the function of the lung, 
if severely impaired, was relieved by 
the inhalation of oxygen, the carbon 
dioxide concentration m the blood and 
in the alveolar air became elevated, as 
an adaptive reaction noted above But 
when the pulmonary function im- 
proved in respect to the absorption of 
oxygen, the carbon dioxide concentra- 
tion m the blood and alveolar air di- 
minished 

Although the carbon dioxide in the 
blood declines after clinical improve- 
ment has taken place whether the pa- 
tient is breathing oxygen or air, a 
slight increase in blood carbon dioxide 
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may still persist m a high oxygen at- 
mosphere It has been noted in ani- 
mals kept m oxygen-enriched atmos- 
pheres that an increase in carbon di- 
oxide tension m the tissues occurs 
(Campbell 22 ) The significance of the 
elevation in carbon dioxide in normal 
animals exposed to high oxygen is not 
clear As far as our purposes are con- 
cerned, the rise in carbon dioxide fol- 
lowing oxygen treatment m patients 
suffering from dyspnea appears to be 
an adaptive mechanism for eliminating 
carbon dioxide, accompanied by a de- 
creased pulmonary ventilation which is 
made possible only by the relief of 
anoxemia and its consequences 
3 The diuresis and disappear- 
ance of edema was a marked feature 
of four of our cases The physiologic 
explanation of cardiac edema is itself 
by no means clear, but three factors 
have been described ( i ) edema of the 
dependent paits due to stasis and 
physical filtration, (2) impairment of 
renal function due to congested 
glomerular membianes, and (3) al- 
tered permeability of capillaries due to 
anoxemia 41 Oxygen therapy resulted 
m an improved state of the circulation 
which would tend to remove the edema 
due to stasis as well as relieve the 
passively congested glomerular mem- 
branes In so far as the tissue cells of 
the body are altered in their per- 
meability due to anoxemia, an in- 
creased supply of oxygen would like- 
"i^c be beneficial Other alterations 
in tissue water balance may also be im- 
plicated concerning which our data 
give no information 

I am conscious that this discussion 
of the therapeutic use of oxygen m 
heart disease displays many large 
gap-, in our knowledge It is our hope. 


however, that these observations will 
stimulate further studies in which ef- 
fective and comfortable methods of 
administering oxygen will fulfil the 
prophecy of Priestley shortly after he 
had discovered oxygen 157 years ago 

“My reader will not wonder’’, says 
Priestley, 42 “that, after having ascer- 
tained the superior goodness of dephlo- 
gisticated air (that is, oxygen), b) 
mice living m it and by the other tests 
above mentioned, I should have the 
curiosity to taste it myself I have 
gratified that curiosity by breathing 
it, drawing it through a glass syphon, 
and by this means I reduced a large 
jar full of it to the standard of com- 
mon air The feeling of it to my lungs 
was not different from common air, 
but I fancied that my breath felt pe- 
culiarly light and easy for some time 
to come Who can tell but that in time 
this pure air may become a fashionable 
article m luxury ? Hitherto only two 
mice and myself have had the privilege 
of breathing it ” 

Summary 

The therapeutic use of oxygen was 
studied in eight patients with con- 
gestive heart failure due to primarj 
cardiac disease, in five cases of cardiac 
insufficiency developing as a sequel to 
chronic pulmonary diseases, in f° ur 
cases of acute coronary thrombosis 
and in three cases of coronary arterio- 
sclerosis with chronic cardiac pain 

In the cases of congests c heart 
failure the most striking effects ob- 
served were (1) relief of dyspnea an* 
orthopnea, (2) diuresis and disappear- 
ance of edema, and (3) a marked n w e 
m the carbon dioxide content of the 
arterial blood Other observation 1 ' 
noted were relief of cyanosis, ,n 
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creased arterial oxygen saturation, de- 
creased pulmonary ventilation, lowered 
pulse rate and decrease m blood lactic 
acid 

In the cases of acute coronary 
thrombosis life appeared to be pro- 
longed by the inhalation of an oxygen- 
enriched atmosphere until the heart 
was able to recover from its acute 
functional disturbance The cases of 
coronary arteriosclerosis with chronic 
cardiac pain were relieved by residence 
in a high oxygen atmosphere 


These results indicate that oxygen- 
want plays the primary role in the pro- 
duction of many forms of cardiac 
dyspnea The increase in carbon di- 
oxide content of the arterial blood oc- 
curs as an adaptative change which fa- 
cilitates the elimination of carbon di- 
oxide 

The clinical improvement which pa- 
tients suffering from the various forms 
of heart failure experience suggests a 
new employment of oxygen therapy by 
effective methods in these conditions 
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The Reaction to Nitrites in the Anginal Syndrome 
and Arterial Hypertension* 

By Alex M Burgess, MD.FACP, Providence, R I 


S INCE the introduction of the use 
of amyl nitrite by Sir Lauder 
Brunton in 1867 nothing has 
been found to excel the nitrites for the 
relief of the pain in angina pectoris 
Although the pharmacology of the 
members of this group has been ex- 
haustively studied the question as 
to the mode of their action in 
anginal pam has never been definitely 
settled This is due partly to the fact 
that the cause of the pam has not been 
thoroughly understood Eurthermore, 
because of their known action on the 
walls of the peripheral arterioles re- 
sulting in a lowering of blood pres- 
sure, the nitrites have been used m at- 
tempts to cause either temporary or 
permanent lowering of the pressure m 
patients suffering from arterial hyper- 
tension and are therefore of interest 
to the clinician The relaxabihty of 
the walls of the arterioles as measured 
by the drop in diastolic pressure after 
the inhalation of amyl nitrite has also 
been studied in an attempt to estimate 
the prognosis in these cases 1 It has 
seemed worth while, therefore, to make 
a series of simple clinical tests by 
means of repeated blood pressure esti- 

*Presented at the Baltimore Meeting of 
the American College of Physicians, March 
24, X93I 


mations of the reaction which the rap- 
idly acting drugs, amyl nitrite and 
nitroglycerine produce in three types 
of people — the normal, those with 
arterial hypertension and those who 
are suffering from attacks of the so- 
called “ambulatory” angina pectoris. 

' No attempt will be made to enter 
into an exhaustive discussion of the 
pharmacology of the nitrite group. 
The familiar text book description 
mentions the flushing of the face, 
headache, and tachycardia after the 
inhalation of amyl nitrite, and the 
rapid fall in blood pressure due to a 
direct action on the smooth muscle 
cells of the walls of the arterioles and 
veins A similar but less rapid effect 
is attributed to nitroglycerine Anyone 
who has tested the amyl nitrite on him- 
self can bear witness to the very un- 
pleasant nature of the subjective 
symptoms produced m a normal per- 
son That the tachycardia is due to 
vagus action has been shown, as it 
does not occur m experimental ani- 
mals if the nerve has been severed It 
has been amply demonstrated that the 
fall m pressure is due to a direct ac- 
tion on the vessel walls 
The statement is common that 111 
hypertension generally the action of 
amyl nitrite and nitroglycerine is to 
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produce a sharp and temporary fall 
m blood pressure 2 although no de- 
tailed studies of this action on systolic 
and diastolic pressure are available 
Stieghtz 3 has recently emphasized the 
importance of a fall in diastolic pres- 
sure in these cases after the inhalation 
of amyl nitrite as indicating that the 
peripheral arterioles have not yet 
reached an advanced state of sclero- 
sis and therefore that the prognosis 
may still be favorable He recom- 
mends that the pressure be taken at 
the height of the symptoms; flushing, 
tachycardia, etc , and that the pro- 
portion of the distance that the dia- 
stolic has fallen toward 90 mm. be 
taken as the indication of arteriolar 
relaxability 

The action of the nitrites on the 
cerebral circulation is of especial in- 
terest to those who have attempted to 
relieve headache in cases of arterial 
hypertension by their use. It has been 
clearly shown 1 that the pial vessels are 
dilated by these drugs and that intra- 
cranial pressure is increased 5 . The 
writer has seen a severe headache m a 
patient with marked arterial hyper- 
tension made almost intolerable by a 
dose of 1/100 grain of nitroglycerine 
which, by the way, had no appreciable 
effect on the blood pressure (see Chart 
4). 

The effect of the nitrites on the 
pulmonary cn dilation is apparently 
the opposite of that on the general 
circulation Isolated strips of pulmon- 
ary artciy ha\c been noted to contract 
when m contact with the nitrites' 5 
anti a rice in pulmonary pressure has 
been demonstrated after their use 

Av regards the coronary’ arteries 


the statement is made that they also 
are dilated as are other peripheral ar- 
teries Dilation of isolated rings of 
coronary artery 7 and increased out- 
flow from the coronary veins have been 
shown to be the result of nitrite ac- 
tion -by some observers, 8 while others 
have been unable to produce experi- 
mentally, any definite evidence of such 
action 0 Pei haps, however, the best 
demonstration of the effect on the 
coronaries is that by Smith 10 who 
showed in dogs* heaits in which arti- 
ficial infarction had been produced by 
ligation of the coronary blanches an 
actual decrease 111 the cyanosis of the 
mfarcted areas due to increased col- 
lateral circulation following the intra- 
ventricular injection of 1/200 grain 
of nitroglycerine. 

The demonstration of an increase 
in coronary flow by the nitrites is of 
great importance in upholding the 
view that the pam in angina pectoris is 
caused by ischemia of the heart 
muscle, so ably championed by Keefer 
and Resmk 11 . These investigators 
are, however, very sceptical as to the 
likelihood of “coronary spasm” as a 
usual origin of the pain. Whatever 
may be the cause of the ischemia, it 
is safe to say that if this ischemia is 
the cause of the pain, dilation of the 
coronary arteries seems a reasonable 
mechanism of its relief If. on ^ 1C 
other hand, a tendency to stasis in the 
first part of aorta and in the cor- 
onaries is the cause of the pam. a<: 
believed by May 12 , then, as he says, 
the dropping of the diastolic pressure 
by the nitrites is a reasonable mech- 
anism for its relief. The following 
studies do, it is believed, throw some 
light on this question 
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Cti m« 2 Normal reaction to nitroglycerine and amyl nitrite. 


Nitrites in the Angmal Syndrome 


is::s:ss5Ss»u^;ss>jsu^ssKssssssssss:»u£^iBSKs^d 


!fiS?s5Ss5555sSSSS3?2SssnSsS52S25SS???sS?5=S?i'52S5S ssss - sssss SS5SSSSSi:Ss| 

ssssiisssisi^sssssississssissssiSsissssSfss 5 !' 531158515 ”” 5 '" 5 ””!^*** 

l5!S5S22S»S5Z ,22!!!!!!2!!!!2!22!!!!5!!:5! i!5*!**22 B 5 ,l "“” 1Bi -'■•■•■■■■■■■■I 

!■ ?!«■■■■■■!■ L'S25S5!2SS555SS22222552S2255f5552"!!3"“ B * BB """*^»*»»**»»»»»"l 

i!5Sii?55SSSSS5SS55S5S55SSSSS55SS5S5!S!1Li?iS55S5 !!'■■■■*■■■*■■ 
l55SSi55555SSS5«'S5255S5SSSSSSSSS55555E^2^?i!5SS!5i'"5* B * B *** B,r * 4W ** IIB **** H «l 

■■■■■■* ■■■■*■■■■■■■■■■■■■■■■■■■ ■■■■r !iiiiRiiiiiir'ii^iiijiiiiiiiiiiiml 


IBBBBBBBKB 

{■■■■■■■■-I 


;niBBi'aBB-*BBBBBBB > ..iBBiBaBBBBBBaBBBBBir.iBBBaBi3BBBi 

iniiwaaaraa.aaaMaaaaawaaaaBaMMSSBBBSSaaSSSSBgrgggg 


iniiil 
■Mil 


|BBaaBBBBBBiiiflBBiU'4BBk<«Bfl*:afliBBBiBiiiiiBBBBBBBBBiiBBBBBBi*JiSSSSSSSSSSSSSSI 

Ufl|||i||||tiU||Ua||||iMIIMMMMiMMMMMMHMMMBaBBBBaiBBBaBBaaB| 


lBaBBaBaaaaui>Baai'-tBBaaBwaBBBaaBBBBBiiBiaaaaBBaBBBBBBai 

iMMMMMMMMMMiiaaiiiiaaaaaa ■■■■■■■■■■■■■■■■■■■ ■■■■■■■■■■■§ 


laaaaaaaaaai dbbbbbbbbbbbbbbbb 


: 222 b 5 S 2 S 1 i,i, * bbb * bb b b bbb*b*bbbbbbbbbbbbb 


MMMHiaaaailiiaaaaBaaaaBaaaaaaaaaaBaaaaaaaaaBaaaaBaaaaaaaaaaaBaaaaaaBaBaaB 1 


BBBBBBBBBBIillBBBBBBBBBBBBBaBBBBBBBBBBBBB 


IBBBBBBBBBB II IBBBBB 


■BBBBBBI 


IIBI 


flaBBBBBBBBBBBBBMBMBBBBBBflBBal 


BIBBBBBB 


BBBBBBBBBB1UBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB BBBBBBB1 


laBBBBBBBBBIlIBBB 


IBBBBIBBIBBBI 


■BBMBBBBBBBBBBBBBBl 

|BBBBBBIBBIBBBBIBb| 


IBBBBBBBBBBI IIBBBBBBIBBBBBBIBBBBBBBBBBBBIBBIBB 


BBBaaaBBBaflBaaBBBBBBBBBBBBBBB: 


bbbbbbbbbbbbbbbbbI 


S5"S5i2222!!!222222222 B 22222222 B 2 B 2 B,,BI,B,BB,,BB,,BBBBBBBBB * BBBBBBBBBBBBB B BBB i 


IBBBBBBBBBBI ■BBBBBBBBBBBBBBBBBBflBBBBBI 


Ifl BBBBBBBBB I” IB BBBBBB BIBBBBBB BaaBBa 
!|BfiBMMBBBBB*IBBBBBBBBBBBBBBBBBBBMB 


■■bbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbb 


BBBBBBBBBflBBBBBBBBBBBBBBBBBBBBBBBBBl 
■■■*■■■■ ibbbbbbbbbbbbbbbbbbbbbbbbbbI 


bbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbibbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbb 


Ebbbbbbbbbbbbbbbbbbbbbbbbbb 


■ BBBBBBBB BBBBBBI 


BBBBBBBBBBBBBBBl 


IBBBBBBBBBB IBBBBB BBBBBBBBBIflflBBIBBBIBBBBBBBBBB IBBBBBBBBBBBBBBBBBBBBBBBBBBI 
|BBBIBBBBBBBBBflBBBBBBBBflBBBBBB BIBB BBBBBBBBB BIB IBBBBB BBBIIBflr^BBBBBBBBBBBal 
||BBBBBBBBB IB^BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB IBBBBIBBBBBIBL sWBBBBBBBBBBBBI 
|BBBBBBBBBBBB«<BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB IBBBBIBBIBIBBFH1 IBIBIBIBBIBb| 
IBBBBBBBBBB BBIBBBBBBBBBBBBBBBBBBBBBBBBBBBrVBBB ■BBBBBBBBBIBBTlUBBBBIflBBBBBB| 
iBBBBBBBBBBIBBIBBBBBBIBBBBBBBBBBflBBflBBBBBI.^BBBIBBBBBBBBBBBB'lt'BBBBBBBBflBBBl 
I BBBBBBBBBB II Bl^BBBBBBBBBBBBBBBBBBBBBBBBBB^JB^BBIBBBBBnBB bbbbbbbbbbbbbbbbbI 


Ibbbbbbbbbbbi 


aBBBBIIk.ll .'BBBBBK. 4BBBBI BB IIBBBBBBBBBBI 


■MBBBBBBBIlBB.aBBBBaaaBBBaBBBBBBBBB^BBarBBBBBaBBBBrBBBBBailBB'^IBBar'IBBBBBl 
|BBBBBBBBBBIIIBBUBBBBBBBBBBBBBBBBBBflBI|]L 4 riBBBBBa^BBB^BBiilBBariflawBaBahBBBaBBl 
■ BBBBBBBB BB 11 iBBIBBBBBBBBBBBBBBBBBBBBiwWfllT'IBBBBB IB"T , VBBBBBBB’ 4 BBBBflBBBBBBBBB| 

|bbbbbbbbbbiiibbb,ibbbbbbbbbbbbbbbbbbbbbbbbbbbbbibb»bbbbb- bbbbbbbbbbbbbbbbbI 
|B«ir , lBBBBBn«|IBBB».’BBBBBBBBBBBBBBBBBBBBBBBBBBBBBlBBBBBBBBBV-.aBBBBBBBBBBBBBB| 


lr »i J iriaaar 


1BBBBBBBBBBBBBBBB IBBBBBBBBBBBBBBBBBBBBBBBBBBI 


IbBBBKBB'IbBL JBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBIBBBBBBBBBBBBBBBBBBBBBBBBBBl 

Ibbbbbl ibbb ihibbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbb ibbbbbbbbbbbbbbbbbbbbbbbbbbI 

IbBBBBBBBBB IBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBIBBBBBBBBBBBBBaiBBBBBBBBBIBBBB| 

iBBBBBBBBBBrBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ibbbbbbbbbbbbbbbbbbbbbbbbbbI 

IBBBBBBBBBB lilBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBIBBBBBBBBBBBBBBBBBBBBBBBBBBl 

Ebbbbbbbbbb mBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ibbbbbbbbbbbbbbbbbbbbbbbbbbI 

|EEEEEEEBBB*nBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBIBBBBBBBBBBBBBBBBBBBBBBBBBB| 
ImMMMMMBBBB MBBBBBBBBBBBBBBBBBBBBBBBBBBBflflBBBBBIBBBBBBBBBBBBBBBBBBBBflBBBBB| 

^ —— — j— B— ■— B bbbbbbbbbbbbbbbbbbbbbbbbI 

UMBfiMBMBBBBBBBBBBBBMBBBBl 


iBflflBBBBBr-B jrBBBBBBB 


jbubbbbbSbbbbbbbbbbbibbbbbbbbbbbbbSbbbbbbi 


BBBflBflBBMB IBBBBBBBBBBBBBBBBB^IIBBBBBBB BBBBBBBB IB BBBBBBBBBBBBBIBBBBBBBBBBB 
EEEEEEEEBr'lEBBBBBBBBBBBBBBHBBBBBBBBBBBBBBBBBB IBBBBBBBBBBBBBBBBBBBBBBBBBBI 
£SSSSS"aEMlSBSBBBBr.BBBr.TI<BBBBBBBBBBBBBBBBB.BBBIlBBliiiigBBBBBBlBBBB_BBBBBB| 


BBF.aCMBBBB IBBBBBBHBBBBBBBBBBBBBBBBBBBBBBBBBBB IBI 


IBBBBBBBBBB IB JBH3 4|BH 
Maaaaaaaa|iB»iiaiBBii 


IBBBBBBBIBBBBI 
IBBBBBBBBBB BBI 


■BIBBBI 


■BBBBBBBBBBBB BBBBB I 

■■■■■■■■mbbbbbbI 


IbBBBBBBBBB IBBBBBBBBBBBBBBBBBBBBBBBBBBBBB^ffBBIBBBBBBBBBBBBRIBBBBBBBBBBBBl 
IbbbbbbEBBS iBBEEbEEBEbBbbbbbbbbbbbbbbbbbbbbbbbibbbbbbbbbbbbbbbbbbbbbbbbbb| 
IbbbbbbbbbBSi'T""”SBbBSBbbbbbbbbbbbbbbbbbbbbbb ibbbbbbbbbbbbbbbbbbbbbbbbbbI 
IBBBBBBBBBB ■UUi'iillSBBEEBBBEBPfl.-’BTrBBBIBBBBBBBIBBBBBr.BBnrP.namr.BSnnnTtTBBBBl 


|222222E22a!MBB«!BBBBBBBBBBBBBBaflBBaBBBflBBaBIBiaBBBBBBBBIBBBBBBBBBBBBBBBB| 

I !bbbbbbbbbbibbbbbbbbEEEEEEEEbbEbbbbbbbbbbbbbbbibbbbbbbbbbbbbbbbbbbbbbbbbb| 

::sH:si:::sss::£ssi:sss:ssss:sss:sss55SssssssssKsss:KKEss::sK:s:sss 

KisississiKiSi^^rSHHBSHSSSKSSKSKKMKSSKKSSSSKSHHSSSSS 

|s»aKHHIBflHBBnBBBBBBBBBBBBBBBBBBIBBIBIFBIBBBBBBBBBBBBBBBBBBBBaBBaaB| 

iSaSSBBKKHKBKllaBBBBBBVBBBBMBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBKBBBj 

mmamKmkmmmmmaBa 


S - Sxs-rou c HTiME i n minutes. 

X>--'JMAisT0UC 

Chart 3 Artenal hypertension Note absence of fall m diastolic pressure after 
amyl nitrite in spite of normal retinal vessels and kidneys 
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, Chart j Arterial tij per tension, $c\erc, with marked retinal edema Note mcrc.vc 
m tKAilacne follow me: nit-oghccrme without fall in blood pressure 
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The Reaction in the Normal 
Human Being 

A few preliminary tests were made 
on normal persons As Charts i and 
2 demonstrate, the action was found 
to be as follows (i) After nitrogly- 
cerine (eithei i/ioo or 1/50 grain 
dissolved in the mouth or gr 1/100 
subcutaneously) no immediate fall m 
blood pressure was noticed although 
there was a general tendency for the 
systolic pressure to fall during the 
next few minutes Such a general de- 
crease is also often noted m normal 
people with rest alone No fall m 
diastolic pressure was noted (2) 
After amyl nitrite an abrupt fall oc- 
curred m 30 seconds m both systolic 
and diastolic pressure This was fol- 
lowed by a quick compensatory rise 
in both systolic and diastolic pressure 
sometimes to points above the orig- 
inal readings After two minutes the 
pressure was not much different from 
that observed at the stait and no fur- 
ther effect was noted except in some 
instances a slight tendency down- 
ward on the part of the systolic pres- 
sure (See Chart 2 ) 

The Reaction in Arterial 
Hypertension 

(1) Following the administration 
of nitroglycerine gi 1/100 or 1/50 
by mouth the majority of the sixteen 
patients studied by this method 
showed no constant effect on either 
systolic or diastolic pressure although 
a fall occurred m some instances As a 
comparable fall is often noted 13 with 
rest alone it is probable that in these 
patients the lowering of pressure was 
due to the lest rather than to the 
drug (Charts 3, 4, 5 and 9 ) (2) 


After amyl nitrite m the twelve pa- 
tients investigated, the same sudden 
drop was seen m systolic pressure as 
was noted in normals, but the subse- 
quent rise did not as a rule reach the 
original height The diastolic pres- 
sure fell markedly in some and not at 
all m others It is worth noting that 
the fall m pressure aftei amyl nitrite 
is so rapid (occurring in 15 to 30 sec- 
onds) and that the compensatory rise 
occurs so quickly (1 to 2 minutes) 
that it is never possible to be sure 
that one has found the low point and 
in many instances this must have 
been missed With regard to sub- 
jective symptoms it was found that 
these varied greatly m their seventy 
and that neither their severity nor the 
time of their occurrence had any re- 
lation to the presence or absence of 
the fall m systolic or diastolic pres- 
sure Furthermore, the presence or 
absence of a marked blood pressure 
fall could not be shown to have any 
definite relation to retinal arterio- 
sclerosis or evidence of renal damage, 
as the charts demonstrate Charts 3, 
4, 6, 7, 8 and 9 ) 

The Reaction in Angina 
Pectoris 

Before reporting the results of the 
reactions noted after the use of ni- 
trites in attacks of so called “am- 
bulatory” angina pectoris, it is per- 
haps worth noting that in every one 
of the eight patients studied the pres- 
sure during the attack and before 
treatment was instituted was found to 
be well above the usual pressures 
noted m these persons when they were 
free from attacks This is contrary 
to the experience of Harlow Brooks 
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m these cases 14 but in accord with the 
writer’s previous experience. 

(i) The action of nitroglycerine 
was studied in fifteen attacks occur- 
ring in eight patients following 1/200 
to 1/50 gr. by mouth No change or a 
slight rise in systolic pressure occur- 
red within the first minute Usually 
within three minutes a marked drop 
in systolic and a slight drop in dia- 
stolic pressure took place The max- 
imum drop m systolic and diastolic 
pressure usually occurred within ten 


minutes (Charts 10, n, 12, 14, 15 
and 16 ) 

Relief m Pam Partial relief of 
pam ordinarily was noted in from one 
to two minutes, and complete relief 
except for residual soreness at times 
occurred within a minute and a half, 
and if the dose had been sufficient to 
control the situation had usually been 
established befoi e the end of five min- 
utes. It was evident that consider- 
able or occasionally complete relief of 
pam took place in some cases before 
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Chart 6 Arterial hypertension Note marked fall m pressure after amvl nitrite in 
spite of eudence of retinal arteriosclerosis 
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Chart 8 Artemi hypertension Note effect of animated conversation on blood 
pressure 
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any drop in diastolic pressure had 
been noted, and was well established 
before any effect more than a five 
mm drop had been observed even on 
the systolic pressure (See Charts io, 
ii and 12 ) In one instance complete 
relief had occurred when both systolic 
and diastolic pressures were within 5 
mm of the point at which they were 
first observed (Chart 10) and m an- 
other (Chart 14) no drop whatever 
but an actual rise in diastolic pres- 
sure took place although there was at 
the time complete relief of the pain 
( The shaded areas on the charts which 
are intended to indicate the degree of 
pain are based on the patient’s answers 
to repeated questioning during the 
tests ) 

(2) In the three attacks that were 
studied by the use of amyl nitrite the 
usual abrupt fall in 30 seconds fol- 
lowed by a quick use in a minute and 
a half was found In two instances 
the pressure remained for the next 
twenty minutes at a distinctly lower 
figure than befoie the administration 
of the drug. 


Relief of Pam. In no instance did 
the relief of pam conespond to the 
low pressure reading. One patient in 
whom, as is shown in Charts 11 and 


13, the pressure had fallen abruptly, 
a drop of 70 mm systolic and 30 
diastolic, stated that the pam had not 
changed in the slightest Three sec- 
onds later sudden relief took place, 
as lie said, “like pricking a toy bal- 
loon *’ On a second patient (see 
Chart 12) thirty seconds after amyl 
nitrite when a drop of 70 mm systolic 
and 32 mm diastolic had occurred, 
there had I»usi no change at all in the 




01 die but at the end of 


one minute, although the diastolic pres- 
sure had returned to its former level 
of no mm and the systolic had risen 
to 180 mm, or three-quarters of the 
way back to the starting point, the pam 
had markedly diminished and after Uvo 
and a half minutes had completely dis- 
appeared although the pressure read- 
ings were at that time very nearly what 
they were before the inhalation of the 
drug 

Comment It is evident from the 
above that the relief from pam ex- 
perienced after nitrite therapy in an- 
gina pectoris is independent of the de- 
crease m systemic blood pressure- 
diastolic or systolic This certainly 
suggests that such relief is probably 
not due to nitrite dilation of the 
peripheral vessels The only other 

known action of nitrites which could 
relieve the pain, then, is the action on 
the coronary arteries — and if in- 
creased flow through the coronaries is 
the mechanism of the relief, the cause 
of the pain must be an ischemia of 
the heart muscle It is probable, 

then, that anything which causes an 
increase in the work of the heart such 
as excitement or exertion, with the 
known increase in peripheral blood 
pressure and heart rate which accom- 
pany them, causes in these patients a 
temporary ischemia of heart muscle 
The underlying cause of the whole 
picture must therefore be deficient 
coronary circulation which is incapable 
of supplying the physiologic needs 0 
the musculature of the heart during 
periods of stress. 

In connection with the reaction 0 
patients with angina pectoris to nitrite 
therapy brief reference will be mw- 
to one patient, a lady of 76 year- 0* 
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Chart 13 Angina pectoris Chart of pressure curves and pain relief 111 cases il- 
lustrated in Charts 11 and 12 drawn to a different scale to show more clearh the lack of 
correlation between fall m pressure and pain relief 
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age, in whom the administration of 
nitroglycerine gr i/ioo per os be- 
cause of anginal pam of moderate se- 
verity, was followed, after the usual 
relief had been experienced, by a re- 
currence of much more severe and 
viselike pain, sweating, pallor and a 
further marked fall in blood pressure 
(Chart 1 6 ) All our clinical observa- 
tions including electrocardiographic 
studies before and after the attack, 
confirmed the impression that while 
under obsenation the patient had suf- 
fered an occlusion of a branch of a 
coronary artery This case will be 
reported later in detail One certainly 
is led to suspect that m this instance 
the action of the nitroglycerine may 
have been a factor in bringing on 
or hastening the thrombosis of the 
coronary artery invoh ed 

Summary 

Studies of the rapidly acting ni- 
trites. nitrogh cenne and amyl ni- 
trite. m the usual therapeutic doses, 
on normal people, persons suffering 
from arterial hy per tension and from 
the anginal syndrome showed the fol- 
lowing results 

1 The usual sy mptoms, tacliy - 
cardia, flushing, headache, etc , varied 
greatly and appealed fjuite independent 
of pressure levels 

2 Normal human beings after the 
application of nitroglycerine by mouth 
or h\ podcrmically showed no consist- 
ent change m diastolic pressure. The 
s\ '•tolic pressure also underwent no 
tniiMHum change although there was 
m «,im instances a slight tendency 
downward. 

1 he reaction « > f norma! human 

to amyl tmritt was a sharp fall 


in thirty seconds followed by a quick 
rise to above the previous level in 
about two minutes Latei blood pres- 
sure readings approximated the initial 
figures. 

4 Patients with aitenal hyperten- 
sion with and without severe renal 
damage showed similar reactions 
After nitroglycerine there were no 
consistent changes in either systolic or 
diastolic pressures After amyl ni- 
trite they showed a sharp drop m 
systolic pressure similar to that seen 
m the normal m the first half minute 
followed by a compensatory rise at 
times exceeding the former level The 
diastolic pressure in some instances 
underwent a similar but less marked 
variation and in others almost none 
Although the presence of a marked 
diastolic drop may indicate an early 
stage of arteriolar disease, as sug- 
gested by Stieglitz, it did not bear any 
definite relation to the piesence oi ab- 
sence of sclerosis of the retinal arte- 
lioles m the patients studied The ra- 
pidity of the drop and the compensa- 
tory rise made an accurate determina- 
tion of the extent of the drop impt» s - 
sible 

5 In the presence of the anginal 
syndrome nitroglycerine caused ri 
marked drop in systolic pressure with- 
in two to five minutes at times pre- 
ceded by- a slight rise m the fir-l 
minute The diastolic pressuie u-u* 
ally hut not always showed a fall al'° 
After amyl nitrite the usual sharp fall 
in systolic and diastolic pressure 
ctirred followed quickly by the com 
ptnsatory rise In both instance- P n,rl 
relict occurred promptly but was qutu 
independent of pro -sure levels 
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Chart i6 Angina pectoris followed by coronary occlusion Not. e favoi rable response 
to nitroglycerine followed by return of severe visehke pain and a much more m 
and permanent fall in blood pressure 
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Alex. M. Burgess 
Conclusions 


1 Except for a very transient fall 
m blood pressure after amyl nitrite, 
neither it nor nitroglycerine, when 
used in the usual therapeutic doses, 
causes any consistent blood pressure 
changes m normal human beings or ny 
persons with aitenal hypertension 
with or without severe renal damage 
or retinal arteriolar sclerosis. 

2 The fall occuinng after the use 
of am\l nitrite is so rapid and transi- 
tory and so independent of subjec- 
tive symptoms, that it is impossible to 
measuie it accurately by taking blood 
pressure determinations m the ordi- 
nal*} waj This fact greatly decreases 
its usefulness as a test for arteriolar 
1 elaxabilit) in estimating the prognosis 
in arterial hypertension 


3. In persons suffering from at- 
tacks of angina pectoris of the usual 
ambulatory type, a tapid fall 111 
systolic and usually 111 diastolic pres- 
sure takes place after the use of these 
drugs 

4. The pain relief which occurs m 
these cases of ambulatory angina is in- 
dependent of the pressure levels and 
therefore apparently independent of 
the action of the nitrites on the 
peripheral vessels but due to their ac- 
tion m increasing coronary circulation 

5 The cause of the pam m ani- 
bulatoiy angina is probably an ische- 
mia of the myocardium dependent up- 
on an insufficient blood supply due to 
disease of the coronaiy arteues 


REFERENCES 


’Sirrr.iiT/, E J Arterial hypertension 
e\ ablation of the prognosis. Arch Int 
Med, 1930, xhi, 227. 

-\\ \i 1 ac 1 and Ringi r The lowering of 
Mood pressure by the nitrite group, Jr 
Am Med Assoc, 1909. I111, 1629 
Stiight/, K J Loc cit 
1 Li\m, C D, Loin vwart, A S, and 
Mi 1 in in km k Dilation of cerebral 
\e<<sel'> as a factor in headache, Jr Am 
Mid \ssoc , 1927. Lwuii, 1076 
Rmuiah, T, and Staxtox, J M Ac- 
tion of certain drugs on brain circula- 
tion in man Arch Neurol and Psych, 
XOIO 11. 3 % 

’ Mac nr. 1) I Action of nitrites on the 
•edited sure i\ mg pulmonari artery, Jr 
\m Med Assoc. 1014 Kn. 525 

c. and M \ciit. D I Jr 
Plurin and I srpir Thcriji, 1013. 77. 

’^iiif'S Kui Ihut-cli \rcli *f Mm 
M* d 1013 i vi, 310 


°Loi:u, O Arch f exp Path u Phsirm, 
1903, li, 64 

’"Smith, F M The action of the nitrite* 
on the coronary circulation, Arch In* 
Med, 1921, xwui, S36 
n KfcHiR, C S, and Risxik, \V H An- 
gina pectoris * a s\ iidromc caused hi 
anoxemia of the myocardium, Arch l«i 
Med , 1928, xh, 769 

’-Ma\, H Die “Arbeits-reaktion” di* 
Blutdruckcs bci Gesunden und Kre ,s * 
laufkrankcn und ibr Zusammcnbang m" 
der Angina Pectoris, Med Kim. ,f) ~ ' 
x\i\, 1704 

1 max, D * Normal blood pressure w 
essential Inpertciision Jr. Am 
As^oc, 1930, \ci\, 1214 
^Brooks H Conccrimig certain ph 1 ' 1 * 
of angm 1 pectoris, Intirnat. t in**i -• 
1028, !\. 12-32 


Auricular Flutter and Complete Heart Block; 
With Restoration of Sinus Rhythm 
and A-V Conduction* 


By Bestir T Gager, M D . Cluneal Piofessor of Medicine, George 
Washington Umveisity, Washington, D C 


N EITHER auricular flutter not 
complete heart block are by 
themselves extraordinarily un- 
common and it is safe to say that they 
would be even more familiar were the 
presumptive signs and symptoms of 
each boine m mind and the means 
taken tor defimtn e diagnosis The co- 
existence of these two disorders of the 
heart beat, however, is a clinical rari- 
ty Previous to the example which is 
here repoited, I find in the literature 
a total of fifteen cases of auricular 
flutter occurring in the piesence of 
total auriculo-ventricular block, while 
in two patients only, those of Schott® 
and of Gallemaerts , 11 was there the 
joint restoration, under treatment, of 
sinus control and A-V conduction 

Case Report 

N R , a negro laborer aged 70 years, 
worked until the day before his admission 
to the George Washmgon University Medi- 
ical Sen ice, Gallinger Municipal Hospital, 
on Jan 20 His complaints were increas- 
ing shortness of breath and swelling of the 
ankles 

The family history was irrelevant and the 
patient had never been seriously ill Vene- 


'■'Case presentation at clinic for the Amer- 
ican College of Physicians, George Wash- 
ington University Hospital, March 28, 1931 
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real infection was denied and he had been 
moderate m the use of alcohol and tobacco 
His present illness began three weeks be- 
fore admission with chills and fever and a 
dry cough, followed by dyspnea on effort, 
occasional palpitation and slight edema 
He was able to sleep comfortably, his appe- 
tite and digestion were good, the bowels 
were regular and there was total absence 
of pain, fainting or convulsions 
The physical examination showed a well- 
developed, sparely nourished old man Iv- 
mg flat m bed Respirations were 16, regu- 
lar and quiet The jugular veins were not 
distended 

The pupils were active and the knee 
jerks present 

The retinal vessels were found without 
notable changes, the peripheral arteries 
were markedly sclerotic 
The apex of the heart gave its impulse 
in the sixth interspace 10 cm to the left 
of the midsternal line Apex and pulse 
rates were 44 per minute, the rhythm was 
regular The blood pressure was 122/78 
Clear heart sounds coincided with the apex 
rate, no intervening sounds were made out 
The chest was full and the lungs were 
moderately emphysematous There were 
numerous rales at the bases 
The liver edge was at the costal mar- 
gin, not tender and the wall of the abdo- 
men was relaxed 

Pitting of the ankles was present 
The urine showed a specific gravity of 
1 022, a faint trace of albumin and an oc- 
casional hj aline cast Hemoglobin was 70 
per cent, white blood cells 7i°°°» with pol\ - 
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morphonuclears 53, band forms 12, large 
mononuclears 5, and lymphocytes 30 per 
cent There was a one plus Wassermann 
reaction of the blood 

A teleroentgenogram gave an aortic 
diameter of 7 4 cm , and the transverse car- 
diac diameter 16 1, with a thoracic width of 
300 cm 

The electrocardiogram (figure 1) con- 
firmed the clinical diagnosis of complete 
heart block, wuth a ventricular rate of 44 


auricular or ventricular rate and was re- 
sumed from Feb 9 to Feb 16, at 60 
minims (4 cc ) per day, also w ithout et- 
fect 

Quinidme sulphate was prescribed on 
Feb 16, m doses of 04 gm (gr \i) gi\en 
three times daily 

On the first day of its administration, 
there occurred what the patient described 
as a “shaking spell all over” which lasted 
three hours and was without fe\er Sub- 
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Fii. 1 Auricular flutter, rate 274, complete heart block, ventricular rate 4-1 Supra* 
\ auricular t\pc of QRS indicates origin in bundle (Electrocardiograms b\ G Eow<tn 
Smith ) 


beat* per nuiuitc, and m addition it dis- 
closed the presence of auricular flutter at 
274 beat*, per minute 

1 he course of the patient was afebrile, 
tlu ape\ and pulse rates ranged from 42 
to 52 per minute and respiration from 16 
t‘> 20 

1 riatimnt at the outset m the pres- 
ence 01 rotigt'tiec In art failure, consisted 
m rest in bid 'I his was supplemented In 
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sequent!}, the pulse and apex rates were 
found from 60 to 70 beats per inmutc. 
w ith a dominant regularity frequent \ 
broken bj beats which were interpreted a< 
premature The electrocardiogram tal tfl 
on Feb 24 (figure 2) shows the ptr c n* 
encc of this arrhjthmia and it- nattm 
There has been a return to normal 
rlnthm, most clearh seen m head 
Lead II shows a period ol miriewl ir 
lence — smo-auricular block 5 — tollowed >' 
eentrieular escape 

\s (|uimdtnc was continued tit* 1 

lar rlnthm berime entire!} norm d ‘> I! ’ 
March 15 the drug was discontinu'd 
March 21, the electrocardiogram (ti-ZV' 1 - j * 
nveal- norrn.il simis rhjthm and it* 1 
of the ventricles T hi v arn< pfot r- **' ’ ' 







Heart Block: with Restoration of A-V Conduction 
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Fig 2 The response to quimdine Lead III best shows normal sinus rhjthm and 
control of the ventricles P-R interval is 024 sec Lead II shows a transitory phase 
With auricular silence and ventricular escape The change in amplitude of the QRS 
waves is distinct 
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the P-R interval to 024 sec which was 
noted on Feb 24 is still present (For over 
a month, no digitalis has been given ) The 
QRS complex occupies 008 sec, but is 
somewhat slurred and split The T wave is 
upright in all leads The rate 111 this record 
is 82 

On March 25, an occasional prolonged 
pause and then a beat suggested the return 
of -ventricular escape Qumidine was re- 
sumed, and upon discharge March 28, the 
rate was 72 to 76, the rhythm regular 
The mental as well as the physical im- 
provement of the patient under treatment is 
of interest It was noted at the time of ad- 
mission that the patient was cooperative 
but his mind was dull and blurred and his 
responses sluggish He became ambulant 
after the first week, except during the first 
few davs of qumidine therapy, but there is 
a note on Feb 25 that there is marked im- 
prov ement in the mental condition along 
with the restoration of the normal heart 
rate 

In summary, a man with arterio- 
sclerotic heart disease, without cardiac 
hypertrophy 01 evidence of pre-exist- 
ing hypertension, and without the his- 
tory of Adams-Stokes attacks, suf- 
fering from congestive heart failure, 
showed complete heart block and by 
electrocardiographic demonstration, au- 
licular flutter The auricular rate 
1 anged from 260 to 280. the ventricu- 
lai from 42 to 50. in the electrocar- 
diograms Full doses of digitalis vveie 
ineffective but qumidine had a prompt 
action m abolishing flutter and re- 
storing normal sinus control and heart 
rate \ prolongation of A-V con- 
duttion time persist** and there is fur- 
thu < \i deuce of myocardial disease in 
tilt distortion of the ORIS complex 

KlVIfW Ot I,tIII(\KR(. 

It tv note worthy that clinical httowl- 
' os .turn itl.ir fluttir Ik gins with 
1 who»«, lontpku. ht art hhxh 


furnished the incentive for further 
graphic study and then facilitated the 
analysis of the rapidly and regularh 
occurring “a” waves 111 the polv- 
gram 

This patient of Ritchie’s 1 w as a man 
of 55. He came under observation 
with a pulse rate of 36 and a historv 
of shortness of breath and attacks ot 
faintness and giddiness since pneu- 
monia six months before The blood 
Wassermann reaction also was posi- 
tive After a period of normal aiitn- 
ular action, in June 1905, fluh er 
274 beats per minute was discovered 
Observations were continued over a 
period of nine years 2,3 At first 
paroxysmal or intermittent, the fluttei 
became persistent in 1908 The ven- 
tricular rate ranged from 32 to 3^ 
was occasionally elevated by prema- 
ture beats and duung one period 
showed groups of rapid beats (41 per 
minute) For two periods onlv, m 
1913, did the auricular rate drop to 
normal, once after strophanthm and 
digitalis The Adams-Stokes attacks 
ceased after the establishment of flut- 
ter 

In a woman aged 39 years, with 
lhcumatic heart disease, Hcitz and 
Goodhart, 4 in 1909, found auricular 
flutter persisting for ten month" at <’ 
rate from 216 to 230, with a ventricu- 
lar rate as low as 44, though usuallv 
higher, from 72 to ] 20 

A third patient was reported !>' 
Don/elot and PezzT m 1914* {l wotne 1 
of 62 year-,, whose auricular and v< [ >' 
tricular rates respectively were 3 ( ' >an ‘‘ 
35 t«> 40 

Schott.' in 1920. distuning vuitnctt 
lar -tandsiiH and the* Adani—St'd' * 
vyndrorm recorded thi-c plu*n‘>m ,r 
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m a woman aged 60 ) ears who had had 
acute rheumatic infection six years be- 
fore, and now showed luns of auncular 
flutter at 270 to 280 beats pei minute 
and a venti iculai rate sometimes in 4 1 
ratio, dining the couise of which ven- 
tricular standstill was obseived to oc- 
cur. and sometimes independent ven- 
tricular rhythm at 58 beats pei min- 
ute Under digitalis the flutter merged 
into fibrillation and this into sinus 
rhythm, with recovery of excellent 
functional capacity Repeatedly her 
life was saved, during the syncope of 
ventricular stoppage, by fist-blows over 
the heart 

Vmnis, 7 m 1921, reported a man of 
68. with hypertension of 285/125 and 
no s}mptoms except vertigo, with re- 
spective rates of 240 and 35 for auricle 
and ventricle 

S) phihs and the precocious artenal 
degeneration due to it were held re- 
sponsible by Arullaga and Waldorp 8 
for the aoitic insufficiency and com- 
plete heart block in a man of 42 yeais 
The ventricular rate was 25 to 29, the 
auncular tachys) stole 225 to 260 No 
improvement resulted from active anti- 
syphihtic treatment 

In 1922, Keating and Hajek 0 wit- 
nessed the onset of flutter during her 
hospital stay m a woman aged 5° y eal s 
who for four years had suffered from 
attacks of collapse and momentary un- 
consciousness On admission, exami- 
nation and electrocardiogram showed a 
simple tachycardia, rate 140 A week 
latei, there occurred auricular flutter, 
rate 360 and complete block with ven- 
tricular rate 30 The auricular beats 
were audible Latei records showed a 
normal auncular rate, still later im- 


puie flutter and fibi illation with many 
premature ventricular beats 

Wiltshire, 10 m 1923, made particu- 
larly interesting observations in the 
case of a man of 63 years suffering 
from complete heart block, and periods 
of ventricular standstill lasting up to 
67 seconds and occasioning severe 
Adams-Stokes attacks During some 
of these periods of ventricular silence, 
auricular flutter was present , in others, 
sinus rhythm, 111 still others the auri- 
cles also weie completely silent — in one 
lecord for 13 seconds during the at- 
tack and for four seconds after It 
was observed that the auricular late 
during one episode of ventricular 
standstill fell from 240 to 165, this 
slowing was considered evidence of ex- 
haustion of the auricular muscle, pre- 
sumably from lack of blood supply, 
for after the ventricles again began 
beating, the aui iculai rate rose at once 
to 214 

The patient of Gallemaerts 11 was a 
man of 62 years There were attacks 
of asystole, the electrocardiogram dis- 
closed ventriculai biadycardia, com- 
plete A-V dissociation and auricular 
flutter The use of qumidme caused 
reversion of the fluttei to sinus 
rhythm, and made manifest a delay in 
conduction both m the mam bundle 
and one of its blanches The syncopal 
attacks ceased 

Hall 12 found a history of bradycar- 
dia and fainting in a man of 62 years 
who sought treatment for intermittent 
claudication The auricular rate was 
270, ventricular rate 42 Right bundle 
branch block was present 

Willius, 13 m 1927, described auric- 
ular flutter in a man of 50 with arterio- 
sclerotic heart disease and congestive 
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failure Complete block had been 
established for five years The rates 
for auricle and -ventricle were 236 and 
36 Digitalis was not used in this pa- 
tient, and quinidine had no effect 
This was the only example of the oc- 
currence of auricular flutter with com- 
plete block m iCS cases of flutter dis- 
covered 111 the loutine electrocardiog- 
raph) of 40,000 patients 

Auricular flultei supervening 111 a 
woman of 50 vears whose complete 
block had been observed for 11 years 
and whose historv of slow pulse went 
back 20 vears befoie this, was re- 
ported by Strauss 14 The inciting 
cause of the flutter appeared to be a 
toxic adenoma of the thyroid Two 
months after thvioidectomy the rapid 
jugulai pulse disappeared and the elec- 
ti ocardiogram confirmed the return of 
sinus rhythm The block persisted. 

In the course of their laige ex- 
pcucnce with flutter. Parkinson and 
lied lord 1 ' encountered a man aged 74 
vears with congestive failure and slow 
pulse of two veais duration The 
auricular rate was 270, the ventnculai, 
35 Under digitalis, the flutter was 
converted to fibi illation and two davs 
later sinus rhvthm was restored The 
complete block lemained During flut- 
hr the aiuicular sounds were clearlv 
.nubble at the apex, under sinus 
ihvthm the auriculai pounds vveic 
a ”.'tm heard but not so loud as with 
finite i 

1 Underpin and Rennie 1 '' reported 
auricular Amur with full heart block 
ui t mm aged 73 vears who cmn- 
pbuptd «>i weakness, fatigue and 
cme.-wric mini " flit auricular rate 
- > 1 and tint of the ventricle > 28 


ci ease m ventricular rate but both con- 
ditions persisted and the patient died 
three months later 

Finally, in 1930, Lian and Viau K re- 
corded their obseivations in a man ot 
54 years who came under treatment in 
.1927 for a complete block, with at- 
tacks of ventnculai standstill and 
syncope, which disappeared under anti- 
syphilitic measures In Januarv, 1929. 
there were found complete heart 
block and right bundle branch block, 
auricular rate 84, ventricular rate 25 
In April, 1929, the electrocat diogi am 
showed flutter, at a rate of 242. ven- 
tricular rate 32 and left bundle branch 
block In May 29, follow mg 2 5 mg 
of digitalm given over six davs, the 
flutter disappeared, the complete disso- 
ciation remained, and the right bundle 
branch block reappeaied 

Criteria ior Diagnosis 

When auricular flutter occurs sin- 
gly, its presence is suggested by a re "' 
ular persistent pulse of 120 to U 0 
beats per minute The diagnosis be- 
comes reasonably ceitam if the pub* 1 
suddenly doubles in rate In °^ ,cr 
words, a 2 1 or 3 t A-V mtio is sud- 
denly converted to 1 1 rh)thm hut 
when transitions from one to another 
ratio arc occurung frequently the pube 
mav not be regular, in the presence "t 
the slow cr auricular flutter rates or 0 
the higher auriculo-v entricular ratio-, 
the rate of the ventricles may not tvau 
attention. For these and other n 
sons — such as the inconstant efTtu ot 
vagus (carotid sinus') pressure (, r *'i 
digitalization — recourse mu-t l 1 "* 
tliL electrocardiogram f , 

A- far as complete heart b* 
alone 1- coneerned, the idi«»\e ntfM* 1 
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late is usually below 50 beats pei min- 
ute and clinical diagnosis becomes the 
more assured as the rate falls to 40 and 
below But total dissociation between 
auricle and ventricle is by no means 
stable the -ventricular rate, as in an 
aged physician under recent observa- 
tion, may rise from 39 to 76 beats per 
minute, or the regular rhythm may be 
interrupted by ectopic ventricular beats 
or psychic influences and even changes 
m posture 1 8 may produce the most 
striking changes 111 impulse conduction 
In block, therefore, as m flutter, the 
evidence of the electrocardiogram is in- 
dispensable 

When, now, the two disorders of 
the heart beat are superimposed, the 
peripheral signs, such as apex and 
pulse rates, and the evidence of circu- 
lator} embarrassment, either transient 
m the form of Adams-Stokes attacks 
or in the more persistent congestive 
failure, are dominated by the block 
and ventricular insufficiency Evi- 
dence of flutter must be sought m the 
way of abnormal auricular pulsations 
in the jugular veins or abnormal auric- 
ular sounds on auscultation either 
over the heart or over the jugular bulb 
Fluoroscopy may disclose the auricular 
rate But since these phenomena 
commonly are difficult, if not impossi- 
ble, to elicit, once more the graphic 
methods must be looked to for an as- 
sured diagnosis 

Physiological Considerations 

Without entering upon any extended 
discussion of the functions of heart 
muscle, particularly the properties of 
irritability, conductivity and rhythmic- 
lty which are especially concerned in 
the physiology of fluttei and complete 


469 

block, it is possible to divide these cases 
into two groups 

In the first group are those m which 
the A-V dissociation was established 
prior to the onset of auricular flutter 
Here perhaps the two disorders may 
be regarded as coincident in the course 
of progressive myocardial structural 
change a definite interrelationship is 
lacking 

On the other hand, if flutter pre- 
cedes, the possible effects of the rapid 
auricular impulses upon the capacity 
of the bundle for conduction or of the 
ventncle for excitation are to be con- 
sidered In experimental heart block 
Erlanger showed how increased auric- 
ular rate brought increase m the de- 
gree of dissociation, recently Herr- 
mann and Ashman 10 have discussed the 
mechanisms that may underlie both the 
gradual and the acute onset of com- 
plete block as well as of bundle branch 
block 

Certainly in the case which is here 
reported, as m the patients of Galle- 
maerts and Schott, the restoration of 
normal sinus rhythm would seem to 
have removed the factor of fatigue of 
the mam bundle and thereby to have 
influenced the return of A-V con- 
duction In Lian and Viau s case the 
influence of flutter on bundle branch 
block is of interest Parkinson and 
Bedford ascribe the 2 1 and 4 1 
ratios (persistent 3 1 ratios are ex- 
ceptional) to defective conductivity 
in the presence of flutter, the func- 
tional nature of which is shown by 
normal conduction when sinus rhythm 
returns 

The bearing which these facts have 
on treatment is that they suggest the 
importance of attempting, either by 
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digitalis or by quimdme or both, to re- 
store sinus rhythm with the possibility 
of influencing A-V conduction 

Summary 

A patient with auricular flutter co- 
existent with complete heart block 
was restored to sinus rhythm and A-V 
conduction by the use of quinidine 
sulphate. Physical and mental im- 
provement resulted 


Fifteen cases have been found m 
the literature showing the association 
of auricular flutter and total block and 
the clinical phenomena and ciiteria for 
diagnosis are reviewed 
From experimental and clinical ob- 
servations in partial block and from 
the results in three cases of complete 
block, the value of restoring sinus con- 
trol in cases of auricular flutter is 
shown. 
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Primary Aplastic Anemia; 

A Discussion and Report of Two Cases* f 

By Jamfs B Carcy, M D , FACP, and Joseph H Taylor, M D , 

Minneapolis , Mum 


T HERE are various toxic and 
chemical agents, which may so af- 
fect the bone marrow that it is 
incapable of forming blood elements, 
and a condition of profound anemia 
may therefore occur. Infectious dis- 
eases, which progress to severe stages 
of toxicity or septicemia; benzol, 
trinitrotoluene; arsenic, roentgen rays 
and radium emanations can all affect 
the hematopoietic system in such a 
manner as to produce the clinical pic- 
ture of an aplastic anemia In certain 
chronic blood disorders and malig- 
nancy, there often occurs an exhaus- 
tive aplasia of the blood-forming tis- 
sues 

Excluding all known etiologic fac- 
tors, however, there remains the pri- 
mary or idiopathic case Ehrlich 1 first 
described such a clinical entity m 1888. 
Since his report other terminology has 
been suggested Pappenheim 8 sug- 
gests “a-regeneratory anemia” and 
later Schneider 8 suggests “toxic para- 
lytic anemia” or “toxic anhemopoietic 
anemia”. However, since at autopsy 
these cases show a completely aplastic 
condition of the bone marrow, a hypo- 

*Frora the Department of Medicine, The 
Nicollet Clinic Read before the Minnesota 
Society of Internal Medicine, April 13 , 193 1 
tReceived for publication, April I4> I 93 I 


plasia so profound that not even the 
normal amount of blood elements is 
found, with little hint as to the possi- 
ble cause, it would seem that Ehrlich’s 
original term is the most applicable 
Any other designation implies etiologic 
factors, and none has been known 

Aplastic anemia patients are usual- 
ly young adults or individuals of early 
middle age, in fair state of nutrition, 
showing pallor of either grayish or 
yellowish tinge, with hemorrhages into 
skin and mucous membranes There 
is usually stomatitis and glossitis, 
progressing often to an extreme phleg- 
monous induration or gangrenous 
slough, and a septic type of tempera- 
ture which may be due to the mouth 
lesions, especially as they usually be- 
come secondarily infected 

Further study of the case should re- 
veal these other positive data 

1 Extreme anemia (counts as low 
as 500,000 or less with hemoglobin 
often too low to read accurately ) The 
anemia is of the hypochrome type with 
no evidence of blood regeneration 

2 Leukopenia which also may be 
very low ( 1 , 000 ) with a relative 
lymphocytosis 

3 Thrombocytopenia , platelets may 
be too few to count accurately , usual- 
ly less than 75>°°° 
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Pathologically, there is found an ex- 
treme hypoplasia, or aplasia of the 
bone marrow. The marrow grossly is 
soft, yellow and almost completely re- 
placed by fat The microscope con- 
fiims this gross appearance of inactiv- 
ity by revealing extreme hypoplasia or 
complete aplasia of cellular struc- 
tures. 

The outcome of all cases is fatal and 
no treatment up to the present time 
employed has been pf the slightest 
avail. 

Hirschfield 3 ”’ gives a complete bib- 
liography up to 1911. 

Sheard, 4 in his monograph on per- 
nicious anemia and aplastic anemia, 
has covered the bibliography up to 
1923 and discovered about 125 au- 
thentic cases Since 1921 there have 
appeared in the literature reports, 6 ' 24 
piescnting about twenty further adult 
cases Schneider 3 mentioned sixty 
cases found up to 1918 There are 
several discussions of primary aplastic 
anemia based upon an indeterminate 
number of cases 23 " 33 Many of these 
cases and discussions are m inaccessible 
literature; those papers found dealing 
with -various phases of the subject are 
sometimes indefinite as to the actual 
number of cases on which the dis- 
cussions are based It may be esti- 
mated with reasonable accuracy, how- 
ever, that not over 150 cases of primary 
aplastic anemia so far have been re- 
ported \ few cases reported among 
children were rather obviously anemias 
of hemorrhagic and aplastic type, fol- 
lowing direct!) as the result of severe 
infections, and must therefore be ex- 
cluded when considering only idiopathic 
{-w-- ^onic of Sheard's mentioned re- 
?i *rt ~ r i «: tki*> category. There are 


many cases of pernicious anemia re- 
ported with so-called aplastic ten- 
dencies, meaning that there may be a 
stage in pernicious anemia when the 
bone marrow becomes aplastic, all 
blood elements consequently becoming 
reduced, hemorrhages occur and the 
patient dies. 

The diagnosis of primary aplastic 
anemia is, in fact, often difficult and 
lies somewhere among several condi- 
tions; hemorrhagic and aplastic type 
, of blood reactions occurring second- 
arily to sepsis, infection, sudden grave 
hemorrhage, pregnancy, poisons (ben- 
zol, trinitrotoluene, arsenic) and ex- 
posure to x-ray and radium No dif- 
ficulty is encountered if the primarj 
agent can be determined There are 
four diseases, however, which may 
cause confusion ; thrombocytopenic 
purpura, pernicious anemia, aleukemic 
leukemia and agranulocytic angina In 
leukemia, even m the aleukemic stage, 
there will probably be adenopathy and 
splenic enlargement and certain char- 
acteristic elements in the blood picture. 
The anemia will probably not be so 
profound, nor will the hemorrhagic 
features be so abundant or severe 

In pernicious anemia the history i- 
usually of much longer duration and 
contains references to gastrointestinal 
symptoms, paresthesia and glossib- 
There are evidences of hemolysis m 
skin, urine, duodenal contents, bloo* 
serum and feces The anemia m pc . 
mcious anemia is not so prof ou f ^ 
until the end stages at least, 
are the hemorrhagic features f ,rortl 
nent, although often present. In 
niciotis anemia there is also cm-tar 
ly present an achlorhydria and usti 1 * 1 . 
evidence of subacute combined 
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eration (posterolateral sclerosis) of the 
spinal cord The platelet count is not 
likely to be so completely reduced, 
nor is there such a marked leukopenia 
The anemia is of the hyperchrome 
type 

In thrombocytopenic purpura the 
hemorrhagic features are more marked, 
and the anemia and leukopenia less so 
than in aplastic anemia The mor- 
phology of the blood elements is prac- 
tically normal 

Agranulocytic angina is a condition 
m which a severe gangrenous 
stomatitis develops and is accom- 
panied by a blood picture of complete 
or almost complete absence of granu- 
lar (polymorphonuclear) leukocytes 
The red blood cells and hemoglobin 
may remain within normal range The 
patients are usually middle aged fe- 
males, and the disease is rapidly fatal 
(within two weeks ordinarily) There 
is, on account of the relatively normal 
hemoglobin and red count, no pallor, 
and the hemorrhagic features are 
usually absent Piney has mentioned 
the agranulocyte reaction as some- 
times occurring in aplastic anemia, but 
none of the formally reported cases 
have shown such phenomena 

Pathologically, the differentiation is 
not difficult from an examination of 
the bone marrow alone 34 In aplastic 
anemia a soft, yellow, fatty hypoplas- 
tic or aplastic marrow is evident, in 
pernicious anemia the red marrow is 
increased, and shows hyperplasia In 
thrombocytopenic purpura there is also 
a red, cellular marrow with an in- 
crease of blood elements and decrease 
of fat The degree and kind of hyper- 
plasia is not, however, that of per- 
nicious anemia In leukemia there is 


found a preponderance of lymphatic 
elements m the marrow Further post 
mortem studies show in pernicious 
anemia the cord sclerosis or in leuke- 
mia the various characteristic glandular 
and splenic overgrowths The bone 
marrow m agranulocytic angina does 
not show any characteristic changes of 
red cell elements, but granular cells are 
absent 

Two cases of idiopathic aplastic 
anemia are herewith described, and 
commented upon 


Mr S S , a farmer aged 33 years, a resi- 
dent of Minnesota, consulted one of us 
(J B C ) on November 5 , 1929, complaining 
of weakness and swelling of the abdomen 
He said that m September, 1929, he first be- 
gan to become easily fatigued while at his 
work About this time he sustained a fall, 
bruising his left side, after which he noticed 
some abdominal swelling His local physi- 
cian told him he probably had some fluid 
m his abdomen He became weaker from 
that time until consulting us, but did not 
lose weight He had no gastro-mtestinal 
symptoms other than a capricious and vari- 
able appetite and the feeling of distention 
He had daily bowel movements, which re- 
tained a normal color and consistency 
There were no urinary symptoms His skin 
became pale and slightly yellow, but there 
was no itching His tongue had occasion- 
ally been sore 

The only illness he had had in the past 
was an attack of pleurisy m 1924 His 
family history was negative 

Physical examination on November 5th 
showed a pale man, rather dyspneic on slight 
exertion, with abdominal distention He 
was fairly well nourished, but of poor mus- 
cular tone The skin and mucous mem- 
branes were very pale, and slightly yellow, 
but not jaundiced The hair had begun to 
turn gray The tongue was moderately 
atrophic, with a whitish area on the righ 
side, the site of recent glossitis The heart 
was normal, except for a systolic hemic 
murmur heard at the base The lungs were 
clear The abdomen was tympanitic, mod- 
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erately distended, but revealed no masses or 
other abnormalities The liver was barely 
palpable at the right costal margin and 
seemed of normal consistency The spleen 
was palpated with difficulty on account of 
the distention and was slightly tender The 
reflexes were present and normal, and vi- 
bration sense over the inner malleoli as esti- 
mated by the “C” tuning fork was normal 
There was slight edema of both ankles, ex- 
tending one-third of the distance up the 
tibiae 

Gastric secretory analysis showed a com- 
plete absence of free hydrochloric acid with 
a total acidity of 27. Fluoroscopic exami- 
nation of the stomach, after ingestion of a 
barium meal, showed a large atonic organ 
without defects The barium filled bowel, 
by fluoroscope, was likewise atonic and con- 
tained much gas, but was otherwise nega- 
tive The urme was light amber m color, 
1017 specific gravity and acid in reaction, 
with 2-f albumen, but no sugar. A few 
blood cells and an occasional hyaline cast 
were seen There was a trace of urobi- 
linogen and no urobilin The blood serum 
bile index was 8 to 9 Blood Wassermann 
and Kahn reactions were negative. Blood 
pressure was 110/80 There was no 
lymphatic glandular enlargement. An ex- 
amination of the blood showed coagulation 
time 4'i5", bleeding time 12', and 50,000 
platelet count Hemoglobin was less than 
10 per cent and the red blood cells num- 
bered 500,000 There were 1,250 white blood 
cells with 64 per cent of polymorphonuclcars, 
23 5 per cent lymphocytes, 12 per cent mono- 
cjtcs and 05 per cent eosinophils The 
polymorphonuclear elements showed a dis- 
tinct shift to the left, with sc\cral young 
and immature forms There were none of 
the so-called pernicious anemia neutrophils 
present The smears of the red blood cells 
showed a distinctly aplastic tendency, with 
more nmsocytosis and poihdocytosis than 
normal and onlv an occasional hyperchro- 
mitic <r pol> chromatic cell; there was, how- 
ler. no achromia There was also an oc- 
c-*'.'Tai nucleated red cell seen 


The patient was placed m the hospital 
and grouped for transfusion He was 
found to be a Group IV with, however, 
rather atypical agglutination reactions to 
Group IV sera A transfusion of 375 cc 
of citrated blood was given on November 
6th There was a moderate reaction about 
two hours following the transfusion, con- 
trolled by 10 m adrenalin given by lijpo- 
dermic injection subcutaneously Liver ex- 
tract (Lilly 343 ), 6 vials daily in orange 
juice, was begun and the patient placed 
upon the “Mmot-Murphy” liver-containing 
diet 

The patient was given two other trans- 
fusions on the 9th and 17th, each followed 
by a very severe reaction, and neither of 
these additions of blood had appreciable 
effect upon the blood count, as even from 
the records below A glossitis developed 
w'hich became very severe, and spread onto 
the under surface of the tongue and to the 
buccal membrane This lesion was un 
doubtedly responsible for the slight clcva 
tion of temperature noted constantly (too’ 
to ioi°, and at the time of transfusion re- 
action, 104° to 106 0 ). Bleeding from the 
gums and rectum subsequent!} occurred; 
50 cc of whole blood was used intramus- 
cularly on tw r o occasions, November IS** 1 
and 1 8th, in an unsuccessful attempt to 
control these hemorrhages Petechial and 
purpuric spots appeared m scattered place* 
over the body, and finally a da> befo r e 
death the surface of the abdomen was al- 
most solidly covered with subcutaneous hem- 
orrhages The appetite remained good tirid 
the last two days, and the six vials of h' 1 ' 
extract were continued until the last 
Death occurred November 27th, after a per* 
od of unconsciousness with elevated p'>bc 
(120), temperature (104°) and Cheyne- 
Stokcs’ respiration An autopsy request va< 
refused 

A few’ of the blood counts arc herewith 
given (those showing transient effect '> 
transfusion and whole blood injections a" 1 
eliminated) 


i'o reticulocyte, 


Nov 

Nov 

Nov. 

Wiv 

No„. 


7 Heb 
it Hpb 
16 Hpb 
23 Urb 
27 Ht;ii 


■20, c R be 930,000 

tOTe R1)C. 800,030 

12T/ Rbc. 380.000 
Rbc 520,000 

io,r R be 430,000 \\ ,{» c 8,600, no rctictilocj 
fThh count v as done jtr 
fore dt-ath ) 
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Comment 

The phlegmonous, almost gangren- 
ous lesion of the tongue had been de- 
scribed in many of the other cases of 
aplastic anemia reported m the litera- 
ture. The temperature also is a com- 
mon finding m this type of anemia 
Although the blood bile index was 
slightly elevated, there were no other 
very striking evidences of extreme 
blood destruction, such as are often 
seen in end stages or crises of true 
pernicious anemia The bile pigments 
of the urine were normal, the stool 
was of normal color and neither skm 
nor sclera were at any time marked 
by jaundice 

The blood count was very low, and 
did not react to the stimulation of 
liver, liver extract, blood transfusions 
or whole blood injections There was 
free bleeding from the gastrointesti- 
nal tract and subcutaneous hemor- 
rhage There was an achlorhydria 
present, but no signs of combined cord 
sclerosis There was an absolute 
leukopenia at the beginning The 
terminal rise seen may have been the 
result of the transfusions and whole 
blood, or both The history of the 
illness was of short duration and 
showed a rapid progression to the fatal 

termination 

\ 

The second case is that of a white male 
age 42 years He presented himself to one of 
us (JHT) for examination on October 15, 
1930, complaining of weakness, dyspnea and 
“anemia’’ About a month previous to this 
admission he had had a severe sore throat 
with fever, for which he remained in bed 
for two weeks During this time he had pal- 
pitation, became weak, suffered dull headache 
and experienced occasional slight bleeding 
from the gums These symptoms all con- 
tinued and were still complained of when he 
consulted us His family history was nega- 


tive as to any anemia or other constitutional 
diseases In the fall of 1929 he had had 
some epigastric distress and heartburn, for 
which he consulted a physician, who made a 
diagnosis of duodenal ulcer, and placed him 
upon diet and medical management He ob- 
tained relief gradually from these symptoms, 
and had regained what he considered to be 
normal health at the time when he suffered 
the severe angina mentioned 
The original physical examination showed 
a fairly well nourished man of rather poor 
muscular tone There was marked pallor 
of the skm and mucous membranes, but no 
jaundice The pupils reacted to light and 
accommodation normally The sclera were 
clear There was moderate gingivitis at this 
time, but no stomatitis or glossitis The 
tongue was not atrophic. The breath was 
foul, and there was hypertrophy of the ton- 
sils with evidence of recent hemorrhage from 
the right one The heart and lungs were 
normal Neither the liver nor spleen were 
palpable There were no masses, fluid or 
other abnormalities revealed by abdominal 
palpation Deep reflexes and vibration sense 
were normal Examination of the gastro- 
intestinal tract after ingestion of barium b> 
fluoroscope was entirely negative Urine ex- 
amination revealed a specific gravity of 1013, 
acid reaction, no albumin or sugar, no bile 
or bile pigments There were no casts, but 
an occasional red blood cell was recorded 
Numerous stool examinations, made during 
his subsequent hospital sojourn, were nega- 
tive for occult blood, parasites and ova 
Blood Wassermann and Kahn reactions were 
negative Gastric secretory analysis showed 
free hydrochloric acid 49, total acidity 69. 
blood bile index was 4 to 5 Examination 
of the blood resulted m the finding of a 
hemoglobin of 35 P er cen l (Dare), red 
blood cells 1,960,000, color index 092, white 
blood cells 2,100, polymorphonuclears so per 
cent, lymphocytes 75 5 per cent, monocytes 
4 s per cent Bleeding time was 13 minutes 
and coagulation time 4 minutes, 45 seconds 
The blood smears were essentially normal 
and remained so The patient was hospi- 
talized The general hospital diet was or- 
dered, and one ampule of Ventriculm was 
administered three times daily The use of 
the Ventriculm w r as continued until the pa- 



476 


James B. Carey and Joseph H. Taylor 


tient became too weak to eat or drink any- 
thing during the last two days of his life 
During his stay m bed he gradually devel- 
oped a stomatitis, which, as m the previous 
case, became very severe Smears showed 
Vincent's organism and much secondary in- 
fection 

The patient was grouped and transfused 
twice, on Oct 27 and Nov 5 Following 
both transfusions, there were very severe 
reactions with chill and elevation of tempera- 
ture Just as in the previous case, these 
transfusions had no appreciable effect upon 
the blood counts, as seen by the following 
record Oct 22, hemoglobin 46 per cent 
(Sahli), red blood cells 2,000,000, white 
blood cells 8,000, no reticulocytes Oct 31, 
hemoglobin 47 per cent (Sahli), red blood 
cells 2,300,000, white blood cells 6,000 Nov 
4, hemoglobin 42 per cent (Sahli), red blood 
cells 1,650,000, white blood cells 6,000, no 
reticulocytes The increase in the leucocytes 
was undoubtedly due to the mouth infection, 
and perhaps also influenced by the transfu- 
sion and continuing hemorrhages 

Fibrogen was given in one and two cc 
doses subcutaneously on numerous occasions 
in the last few days in an attempt to stop 
the hemorrhages, and on Nov 6th 20 c c of 
whole blood was injected intramuscularly — 
all without effect on the bleeding 

During the seventeen days m the hospital, 
the temperature ranged from 98° to 1048° 
F , the pulse from 76 to n6 and the respira- 
tion from 20 to 34 He suffered repeated, 
almost continuous, hemorrhages from the 
gums; was very uncomfortable on account 
of the stomatitis and finally after several 
large gastric hemorrhages, he died on No\ 
7 , 1930 

An autopsy was performed on the same 
da\ by Dr. N M Levine of the Department 
of Pathology of the Medical School of the 
University of Minnesota from who«c com- 
plete and detailed report the following posi- 
tive and pertinent findings are taken. 
There utre diffuse ccchymoscs over the 
'run’, and aUo scattered pettchiae over 


neck, chest and upper abdomen There were 
also small petechial hemorrhages mternalh 
on the surface of the heart, pleural and peri- 
toneal surfaces The heart was otherwise 
normal and likewise the lungs, except for 
hypostatic congestion and edema of the lat- 
ter The liver was of a pale brownish red 
color On opening the stomach, no ulcer was 
found, but submucous hemorrhages were nu- 
merous The kidneys were normal, except 
for petechiae m the pelves The spleen 
weighed 175 gm, and was normal grossh 
and in cut section The bone marrow of the 
upper part of the femur was uniformly yel- 
low and fatty , that of the ribs was yellowish 
pink The anatomic diagnosis was primary 
aplastic anemia with multiple hemorrhage' 
The bone marrow, in microscopic section, 
showed marked hypoplasia of all clemcn*' 
and likewise a marked decrease of leucocytes 
was especially noted 

Comment 

This case proved to be a primary 
aplastic anemia by autopsy finding*- 
and showed essentially the same P IC ‘ 
ture and clinical course as the first one 
detailed. In this second case, the on- 
set was precipitated by an infection— 
a severe sore thioat The course tva> 
practically the same in both cnse5, 
progressive weakness, multiple and rc 
peated skin and visceral hemorrhages 
the development of severe stomatitis 
gangrenous in the first and compi 
cated by Vincent’s infection m tht 
second There was no stimulation 01 
blood regeneration in cither case V 
use of liver, liver extract or bog stom 
ach extract. Injection of whole bioo' 
had no effect on the tendcnc) 
hemorrhage or the throniboc) {open 1 
in cither case 
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The Use of Sulphur for the Production of Fever in 
Peripheral Vascular Diseases* f 

By Lorenz M. Waller, M D , and Edgar V Allen, M.D., F.A.C.P., 
Fellow in Medicine, The Mayo Foundation, Rochester , Minnesota 


T HE artificial induction of fever 
as a therapeutic measure in 
peripheral vascular disease has 
been well demonstrated Its value 
rests on an increase in the circulation 
through the extremities, as demon- 
strated by determinations of cutane- 
ous tempeiature Brown and his co- 
workers have shown that the tempera- 
ture of the skm increases to a far 
greater degree than the temperature 
of the mouth when fever is artificially 
induced, and have expressed the belief 
that this excessive increase in tem- 
perature is due to vasodilation. A vac- 
cine consisting of Ebcrthclla typhi 
( Bacillus typhosus), Salmonella par - 
atypht ( Bacillus paratyphosus A), and 
Salmonella schottmullcri ( Bacillus par- 
atyphosus B), injected intravenously, 
serves admirably for the production of 
fever. Pain is also alleviated There 
arc four disadvantages in the use of 
this vaccine. ( i ) the occurrence of a 
chill, (2) the absence of the desirable 
part of the reaction after repeated in- 
jections, (3) certain untoward effects, 
and (4) the comparatively short dura- 
tion of the fever The effect of the ty- 
phoid “h” antigen (Eh Lill> and Com- 
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pany) was studied by Barker, who 
found that, following 314 injections 
given to sixty-three patients, chill oc- 
curred in only 27 per cent Malaise 
was less marked. The use of this 
antigen marked a distinct advance in 
protein therapy, for chill is assumed to 
be conducive to vascular thrombosis, 1 
and is not useful in the treatment of 
peripheral vascular disease The un- 
toward complications following in* 
travenous injections of typhoid ami 
paratyphoid vaccine have been em- 
phasized by Hench 7 . In a study of 
10,000 injections in 2,500 cases he 
found unusual clinical phenomena sub- 
sequent to twenty injections in four- 
teen cases. Death occurred in three 
cases, a mortality of o 12 per cent 
The history of the use of sulphur b) 
injection has been reviewed recent!) 
by Mackay 8 . Subcutaneous injection 
were used by various investigators m 
igo? 2 '*’*’, these authors believed it lo'' 
ered the temperature in bronchopncu 
monia and pulmonary tubcrculo^' 
Intramuscular injections of sulphur m 
oil were first used by Schroeder * 5 
1927 in the treatment of paresis 
literature regarding its use a* a V) {( ' 
genetic agent in syphilis, in other <• ' ^ 
ditions of the nervous system and > 
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rheumatic disease has since increased 
considerably 4 ’ 0 9 ' 13,1B-1S 

Our attention was directed by 
Macka) 8 to the use of sulphur in pro- 
ducing artificial fever The first in- 
jection was followed by such satisfac- 
tory results (the healing of chronic 
ulcers of the toe in a case of thrombo- 
angiitis obliterans) that further inves- 
tigation was carried out We hoped it 
would have the following advantages 
(i) safety of use for persons of ad- 
vanced age, (2) production of pro- 
longed fevei, and (3) absence of dis- 
agreeable sequelae following injection 
The first two desiderata have been 
realized Schroeder 14 wrote that intra- 
muscular injections of sulphur are 
without danger to infants, or to senile 
persons Our series is small, but com- 
plications have not been noted m pei- 
sons ranging in age from thirty-five 
to sixty-five years Fever is present 
for a prolonged period as compared 
with that following injection of ty- 
phoid vaccine In our experience, pain 
at the site of injection constitutes the 
single contraindication to the use of 
sulphur by the intramuscular route 

Technic and Dosage 

A 2 per cent suspension of sulphur 
in olive oil* is injected deeply into the 
lateral aspect of the middle portion of 
the thigh Warming and shaking of 
the suspension distributes the sulphur 
more evenly m the olive oil In- 
jections can be given every four or 
five days, using alternate thighs, and 
increasing the amount at each injec- 
tion The amount of the first injection 
is 1 cc Schroeder 14 increased each 

^Supplied by the Abbott Laboratories, Chi- 
cago 


succeeding dose by 1 c c of 1 per cent 
suspension of sulphur in oil, giving as 
much as 10 c c at a single injection, 
and a course usually of ten injections 
The greatest single dose we have used 
was 3 5 c c of a mixture of sulphur, 
2 per cent, and olive oil In our ex- 
perience amounts in excess of 2 cc 
of the 2 per cent suspension have little, 
if any, advantage over the smaller 
amount and cause greater pam and 
more marked chill. Repeated in- 
jections of amounts of 2 cc have al- 
ways been followed by satisfactory 
febrile response Apparently, m par- 
esis, results of treatment are depend- 
ent somewhat on the height of the 
temperature achieved. In persons with 
peripheral vascular disease, increases 
m the temperature of the skm are 
usually as great when the general 
body temperature is 1 5° to 2°C 
above normal as with greater in- 
creases We have never given more 
than six injections m sixty days to one 
patient Typhoid vaccine was given 
intravenously between injections of 
sulphur 

Material Studied and Effects of 
Sulphur Injected Intramus- 
cularly 

The present study deals with fif- 
teen patients who received thirty-two 
injections of sulphur The group in- 
cludes ten patients with thrombo- 
angiitis obliterans, three with arterio- 
sclerotic occlusive disease of the ex- 
tremities, one with painful paresthesia, 
and one with sclerodactylia In five 
additional cases, m which patients re- 
ceived twelve injections, detailed ob- 
servations were not made The ages 
of the patients varied from thirty to 
sixty-five years 
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_ Fever began on an average of seven 
and six-tenths hours after injection 
The greatest afebrile period following 
injection was thirteen and five-tenths 
hours; the shortest, seven hours (tab- 
ulation). Small doses of the suspen- 
sion of sulphur tended to produce 
gradual increase in the temperature of 
the body; following larger amounts, 
the increase in temperature was more 
rapid The average maximal tempera- 
ture, following all injections, was 
102 4°F It is interesting that rela- 
tionship is lacking between the amount 
injected and the maximal temperature 
attained. Five injections of i c c each 
produced an average maximal tem- 


perature of 102 i°F , and the tem- 
perature, after fourteen injections of 
2 cc each, was only 0.3 °F great- 
er, an increase of no appreciable 
value The average duration of the 
fever following all injections was fift\ 
hours (figure 1). Dosage had direct 
influence on the duration of the fe\er, 
which averaged only twenty-seven 
hours following injections of 1 cc 
and fifty-four hours following injec- 
tions of 2 c c. Larger amounts of sul- 
phur produced fever of even shorter 
duration Increase in the cutaneous 
temperature of the extremities oc- 
curred m a manner similar to that oh- 
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served following intravenous injection The distress may be divided into con- 
of typhoid vaccine (figure 2) tinuous pain, and that which occurs 

Pam at the site of injection is the only with movement of the extremity 
most disagreeable feature and the The pain begins from one to three 
greatest objection to intramuscular in- hours after the injection, and contm- 
jection of sulphur Some patients ues on an average of twenty-six hours 
complain little and others bitterly, but before there is spontaneous relief 
few wish the injection repeated, al- During an additional average period of 
though none refused In ,this regard, fifty-one hours pain is present on mov- 
sulphur is far inferior to vaccine m- ing the extremity, but absent when the 
jected intravenously, for patients are leg is at rest (tabulation) This 
unanimous in their preference to the period occasions little complaint The 
discomfort caused by the vaccine as larger amounts of sulphur produced 
compared to that produced by sulphur longer periods of pain 



Fig 2 The response of the dermal temperature of the same patient following intra- 
muscular injection of sulphur in oil and intravenous injection of typhoid vaccine 
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Our attempts to prevent the pain by 
injecting other materials with the sul- 
phur and oil, although not extensive, 
were unsuccessful A local anesthetic 
was tried on three occasions without 
benefit As was expected, its effects 
had largely worn off before the pain 
had begun. The addition of 5 c.c. of 
the patient’s blood to the injected sul- 
phur and olive oil was likewise without 
beneficial effect Prevention of the 
pain is highly desirable, and further at- 
tempts should be made. Mackay 8 has 
advanced experimental data as evi- 
dence that sulphur produced its pyro- 
genetic effect through local destruction 
of muscle, and it is possible that sub- 
stances which may be found to pre- 
vent the pain will also eliminate the 
sharp, fever-producing effects of the 
sulphur. More intensive study of this 
phase of the subject is essential 
Thirteen of the fifteen patients had 
indolent ulcers associated with mild to 
very severe regional pain In all 
cases, some degree of relief of pam 
was noted After all injections of the 
suspension of sulphur m excess of i 
c c., pain was only about half as se- 
Acre as before. In one instance pain 
in the region of an ulcer disappeared 
entirely , but in general sulphur lacked 
<omc of the pain-relieving properties 
of vaccine injected intravenously. This 
study demonstrates that the fever and 
not the vaccine alone is responsible 
for the relief of pain with the patient 
at rest, in peripheral vascular disease. 
Ore patient with painful paresthesia 
*'» the feet did not receive relief from 
intramuscular injection* of sulphur; 
later the jjam was «hov.n to he of cen- 
t ’~ I for ‘jrnal anesthesia, with 


complete motor and sensory paraljsi-. 
likewise failed to give relief. 

Chill occurred following seventeen 
of the thirty-two injections of suspen- 
sion of sulphur In ten of these in- 
stances the chill was graded i in se- 
verity; m four it was graded 2; in 
two it was graded 3, and in one it wa? 
grade 4. Twenty-six injections of 
suspensions in amounts of 2 c.c. or less 
were followed by chill m thirteen in- 
stances (50 per cent), but the chill was 
of minor degree (graded 1 or 2) m all 
but one instance Patients general!} 
complained but little of the chill and 
it was not a contraindication to the u-»c 
of sulphur 

An increase in the number of leu- 
kocytes followed the injection of sul- 
phur in all the cases studied. Fre- 
quently they numbered as many as 
45,000 for each cubic millimeter of 
blood Study of the blood smears re- 
vealed definite increase in the per- 


entage of neutrophilic leukocyte-, 
i'he number and percentage of the leu* 
:ocytes in the blood reached normal 
alues on an average of ninety-eight 
lours following injection of sulphur 
It is difficult to evaluate the effect- 
n the ulcers of sulphur injected intm- 
auscularly, for typhoid vaccine v.a- 
iven intravenously and local a PP* ,c1 * 
10ns were also used in most ot t • 




angiitis obliterans with gangreP‘ ns 
ulcers, in which courses of ' acc,{ ‘*, 
were administered, the condition ^ 
the ulcers improved after the fir**- * ^ 
jection of sulphur and the lesions v 


healed in three w ceks. 


In five cases of thrombo-a f *.p ^ 
obliterans with severe ulcers or 
grene, the course of the **'' 
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unmodified by treatment with vaccine 
and sulphur, and amputation was 
necessary. Five patients were spared 
amputation In one case of arterio- 
sclerosis of the extremities, amputa- 
tion was later necessary The condi- 
tion of one patient improved sufficient- 
ly to allow successful amputation of a 
toe , that of one patient was unchanged 
during a short period of observation 
The ulcers on the heels of one pa- 
tient with sclerodactylia healed slowly 
under treatment with combined sul- 
phur and vaccine In general, the re- 
sults of injections of sulphur on ulcers 
or gangrene, in patients with periph- 
eral vascular disease, were equal to and 
occasionally exceeded the results fol- 
lowing intravenous injections of vac- 
cine The temperature of the skin in- 
creased following injections of sulphur 
m much the same manner as it in- 
creased following intravenous injec- 
tions of vaccine 

The Method or Action or Intra- 
muscular Injections or Sulphur 

Mackay has reviewed the opinions 
as to the mechanism by which sulphur 
injected intramuscularly produces 
fever Impressed by the theoretic na- 
ture of these opinions he approached 
the problem experimentally Rabbits 
were used, but even with doses, based 
on body weight, which exceeded by 
thirty times those used in man, fever 
was not produced Sections taken 
from the region injected, twenty-four 
and, forty-eight hours after injection, 
gave evidence of profound necrosis 
and marked inflammatory reaction , 
large numbers of polymorphonuclear 
leukocytes and a few lymphocytes 
were present Less stnation of the 


muscle fibers, with fragmentation and 
degeneration, was observed Sections, 
taken thirteen days following injection, 
gave evidence of subsidence of the 
acute inflammatory process; there was 
evidence of proliferation of fibro- 
blasts, and foreign-body giant cells and 
regenerating muscle fibers were seen 
Olive oil was not essential to the pro- 
duction of the inflammatory reaction, 
for sulphur in a mixture of acacia, i 
per cent, m physiologic solution of so- 
dium chloride produced the same 
pathologic changes as sulphur in olive 
oil As a result of his experimental 
studies, Mackay expressed the belief 
that the fever which follows intra- 
muscular injection of sulphur is a re- 
sult of a reaction to protein liberated 
from the patient’s own muscle, or that 
it is a result of the action of hydrogen 
sulphide formed from sulphur m the 
tissues As Mackay logically pointed 
out, the afebrile period following in- 
jection, the increasing amounts of sul- 
phur necessary, and the pathologic 
changes induced, argue for such a 
mechanism as was postulated by him 

Comment 

The ideal pyrogenetic agent would 
be one which would produce fever of 
as long duration as is desired without 
disagreeable or harmful local or gen- 
eral reactions Unfortunately such an 
agent is as yet unavailable Intrave- 
nously injected vaccine, although a 
very valuable therapeutic aid, has the 
disadvantages that there is slight dan- 
ger of complications, and that the fever 
is of comparatively short duration 
Sulphur injected intramuscularly is su- 
perior to vaccine m that it can be used 
with safety for patients of advanced 


484 


Lorenz M. Waller and Edgar V. Allen 


age and in that the fever is of longer 
duration. It is inferior to vaccine be- 
cause of its reaction and because of the 
distress occasioned at the site of the 
injection. The patient’s attitude 
toward injection of sulphur varies 
some patients request repeated injection 
because of favorable results ; some ex- 
tremely dislike, and nearly refuse, in- 
jection because of the pain induced 
Each patient should be informed of 
the pain before the injection is given , 
morphine or codeine should be used 
freely during the period of acute dis- 
tress Antipyretics, such as acetyl- 
salicylic acid, should be avoided be- 
cause of their effect m lowering tem- 
perature. As yet no permanent im- 
pairment of muscle function as a re- 
sult of repeated injections has been re- 
ported even by Schroeder, 18 ' 14 who has 
had extensive experience On the 
basis of Mackay’s experimental work, 
such changes in muscle function can 
be reasonably expected provided in- 
jections are repeated a sufficient num- 
ber of times For our purpose, in the 
treatment of peripheral vascular dis- 
ease, a smaller number of injections 
than that which Schroeder gave with- 
out detrimental effects is usually suffi- 
cient Increasing doses were not 
necessary for one patient who re- 
cei\ed six injections 

The evidence that sulphur itself is 
of therapeutic value in peripheral vas- 
cular disease is largelv lacking in this 
-tud\. Because of the pain at the site 
of injection, the use of intramuscular 
injections of sulphur m the future 
proUahlv v ill lx* reserved for persons 
to whom the distress is not severe, for 
it; i e who are tutqjorarih insensitive 
to Hph ml vancirt'*, and for those of 


advanced age We cannot substantiate 
Mackay’s observations that persons 
who do not respond well to vaccine do 
not respond to sulphm. Our expen- 
ence is the opposite, and sulphur is 
commonly used when typhoid raceme 
is ineffectual. 

Summary and Conclusions 

Observations were made on pain at 
the site of injection, on relief of 
pain in ulcerated or gangrenous re- 
gions, on healing of ulcers, on height 
and duration of fevei, and on chill and 
leukocytosis in fifteen cases of periph- 
eral vascular disease, in which thirt}- 
two intramuscular injections of sul- 
phur, 2 per cent, in olive oil were 
given In five additional cases twelve 
injections were given, but detailed ob- 
servations were not made 

Fever began about seven hours after 
the injection; the temperature reachet 
an average maximal level of i° 2 • 

and lasted an average of fifty ) 10l ' r * 
Chills occurred following approximate- 
ly 50 per cent of the injections, >u 
they were mild when doses of suspc 
sion of sulphur of i5cc,or- cC * 
were given. . . 

The most satisfactory dose ,n trc ‘ J 
ment of peripheral vascular disea * 
was 1 5 c.c. or 2 c c. Greater amotjfl 
were rarely necessary to produce c t ^ 
even later in the course of t ic 

jections . j 

Clinical improvement wa*. a" n * 
following intramuscular injrclio** 
sulphur as that induced by intraun 
injection of tjphoid vaccine, ani 
casionall} it was more striking ^ 

The pain at the site of the , 

varied from moderate to C£v ^ c ,‘. 
constituted the greatest dt**^.*-* ' 


* 


Use of Sulphur in Peripheral Vascular Disease 


485 


to intramuscular injection of sulphui 
ill olive oil 

Sulphui in olive oil, injected intra- 
muscularly, m the tieatment of periph- 
eral \asculai disease, is most satisfac- 


tory for persons of advanced age, for 
those who are resistant to treatment 
by vaccine, and for those in whom the 
pain from the injection is not ex- 
cessive 
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Mediastinal Displacement in Pneumothorax* t 

By W C Pollock, M D , Major, Medical Corps, U S Anny 

Denver, Col oi ado 



R oentgenological study 

of pneumothoraces, whether 
aitificialh induced or spon- 
taneous, frequentl) reveals mediastinal 
displacement This displacement may 
be of the superior anterior mediasti- 
num, of the inferior or of the entire 
mediastinum The displacement asso- 
ciated with artificial pneumothorax 
therapy or m spontaneous cases is due 
to a distui bailee of the normal physio- 
logical intiathoracic equilibuum The 
degree of displacement is not in all 
cases propoi tionate to the change in 
intiathoracic equilibuum because of 
factors that w ill be discussed later 
Mediastinal displacement is obsened 
in cases of pulnionai \ tubeiculosis un- 
assouatul with pneumothorax and in 
cases where pneiimothoi ax no longci 
exists* hut this t\pe of disjilacement 
w ill not be discussed in this papei 
I he bulging or displacement of the 
superior anterior mediastinum is the 
t\pe obsened during fluoioscopic 
stud\ of artificial!} induced pneumo- 
thorax cases It is fiequentl} noted 
dniing stab stuck that the eontia- 

f j’ tbi Mi <lu *1 N.r\ut ntsrsimo!|s 
' " f1 ' ' *’ *' ’at P«c«i\t»F t*f p itiJic itm.i, 
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lateral lung is encroached upon In the 
pneumothorax cavity bounded In the 
mediastinal pleura This condition i» 
ordinarily detected only during fluoro- 
scopic study and is not obsen ed on the 
routine x-ray plate As stated In 
Sewell 1 the bulging only CAcntuaU*' 
during the phase of expiration and -o 
far as it affects the lespiration, it 
should operate to aid m the expn atari 
contraction of the lung and in the cv 
pulsion of its foul residual an ton 
trauise, the inspirator) swing of tin 
mediastinum toward the middle hn< 
allows, if it does not assist. the re- 
newal of air of unusual o\)gcnau ,,, i 
power to the full capacity of the o‘i 
tialateral lung 

Mediastinal displacement of tin t}L 

influenced In the phases of r< 

tion in aitificial pneumothorax t- u 1 

all) in right sided pneumothorax t" 

mediastinal herniation or bulgin'- ’’ 

\admg the left chest The rueM 

been noted, but is a rather r<’ rL 

currence When pneumotlioMX t- ^ 

duced on the left, the position ‘ 

esophagus obstructs nicdiastut •! * 

placement from lett to light 1 h' 

placement troni right to h 11 « 

bl< because of an anatomical v 1 

between the two ph uraf caxttn 

to the fact that tin aort,» ‘>’“1 

t » * ^ 

mipo-ed < sophagus In -omtwi. • 
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left of the veitebral column Dis- 
placement does not occui in most cases 
because the mediastinum is fixed, or 
piactically fixed, by adhesions and 
thickening of the pleuia This condi- 
tion is fiequently the case m oldei 
adults and m long standing cases of 
pulmonaiy tubei culosis, and foi this 
reason mediastinal displacements are 
most fiequently obseived in eailiei 


cases of tuberculosis m youngei adults 
where mediastinal mobility is not 
lessened by pleural thickening and ad- 
hesions 

Figure i illustrates the type of dis- 
placement under discussion, as shown 
on the x-ray plate It is observed that 
the mediastinal pleura runs from the 
inner thud of the clavicle downwaid to 
become continuous with the cardiac 
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shadow at about the level of the third 
rib As stated, routine x-ray plates 
seldom show the condition because 
they are usually made during the 
phase of inspiration, and during this 
phase the mediastinum moved toward 
the pneumothorax cavity It is during 
fluoroscopy when the mediastinum can 
be observed, as to position, during 
inspiration and expiration that the ap- 
paient encroachment upon the con- 
tralateral lung is observed 

The condition is not a serious one 
and can hardly be classified as a com- 
plication It is not associated with 
cardio-respiratory embarrassment The 
encroachment as can be seen by lateral 
x-raj plates is not upon the lateral 
lung surface; but only upon its anter- 
ior surface There is no lateral com- 
pression of the lung , but rather a slight 
antci lor-postei ior compression The 
condition is of minor clinical signifi- 
cance and occurs m the presence of 
ncgatne mtrathoracic pressure 

Infrequently there is observed a su- 
perior anterior mediastinal displace- 
ment of an entirely different character 
The right upper lobe of the lung 
herniates into the left chest, the her- 
nial sac consisting of the mediastinal 
pleura The hernia remains fixed m 
the leit chest uninfluenced by respira- 
tion There may he present respira- 
tory embarrassment with a pressure 
suise to the stage of discomfort and 
tht « ondttion iv considered of clinical 
significance 1 lus condition U"iiallx 
awic! tted with pi >Mti\c pressure in the 
pikunwthorflN its of the right chest. 

1 igur* j "hows a lit min of the 
Tv'ht ttt.j.. r lolt* of tht lung into the 
f ' ” Tit- pl-ttt is nude during 

’ P’* the it-nin en- 


croaches upon the conti alateral lung 
Respiration produced no moxemeiit or 
the hernia The mediastinum, except 
for the anatomically weak superior an- 
terior mediastinum, was relatixelx 
fixed The plate is of a patient who 
received a refill of gas in an eastern 
city prior to journeying to Denur, 
Colorado The eastei n citv being near 
sea level and Denver being o\er fixe 
thousand feet m altitude, it is esti- 
mated that the mtrathoracic pressure 
was increased approximately txventx 
per cent The increase was sufficient 
to produce a moderately high positne 
mtrathoracic pressure which was stitn- 
cient to push the firm fibi ous right up 
per lobe into the anatomically weak 
area of the mediastinum. Ordmarih 
mediastinal bulging occurs in case- 
where the pleura is relatixcly free and 
elastic, but as pointed out by Dium- 
rest and Brette- it may occur ui caw- 
with relatively nonelastic pleura when 
theie is ovei strong pressme m tht 
pneumothorax cax lty 

In this case the mediastinum niu** 
haxe been relati\el> nonelastic and 
fixed since the case is one of kw~ 
standing pulmonary tuberculosis m ?u 
adult 42 y r ears of age Artificial pneu 
mothorax bad been used as an td 
junct in lus treatment for oxer u 'k 
year There were numerous hand-hhc 
adhesions oxer the lower half ot 
lung and at autopsv there wn* 
one fibrous adhesion running toun th 
xisccral pleura to the media-m* d 
pleura 

In general, the degree of dop* “ 
nuut depends tijKMi fltxibibtx t,? “ 
merh.it.umun the animuit ot i"‘ r 
thoracic pr< >-nn m tht pm*um 



Mediastinal Displacement in Pneumothorax 


489 


space and the lelative fixation of the 
mechastmal contents 

The factor of impoitance in this case 
was that of mtiathoracic pressure 
The removal of 800 c c of an from 
the light chest completely reduced the 
herniation of the lung with consider- 
able reduction of the cai dio-respiratory 
embariassment During fluoroscopy 


the mediastinal line could not be ob- 
served in the left chest, even during 
forced expiration 

Figure 3 shows the change pio- 
duced by removal of air The right 
upper lobe of the lung can now be 
seen in the right chest The right lung 
has re-expanded somewhat, causing an 
elevation of the fluid level and the 
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mediastinal bulging into the left chest 
through the anterior superior mediasti- 
num no longer exists 

We wish to emphasize the fact that 
such a condition is entirely different 
fiom the swinging superior mediasti- 
num noted in young adults earlier in 
the emplo)ment of pneumothorax. 


In this case the mediastinal henna 
contained a lobe of the lung from the 
opposite chest with a sufficient en- 
croachment upon the contralateral 
lung to cause respiratoiy embarrass- 
ment The hernia did not recede dur- 
ing inspiiation and did not increase 
its encroachment duiing expnation; 
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theiefoie it hindered oxygenation of 
the conti alateral lung 

As stated by Stivelman, Hennell 
and Golembe' 1 the size of the un- 
seated hemithoiax will be pioportion- 
ateh decreased and because of this 
its mtiapleuial pressure will be pro- 
portionatety less negative The intra- 
thoracic pressui e on the untreated 
side will be propoi tionately inci eased 
and will be equal to the intiathoracic 
piessuie on the pneumothoiax side mi- 
nus the elastic recoil of the sti etched 
mediastinum 

In oui case undei discussion the 
deciease in negative pressure of the 
untreated hemithoiax was greater than 
usually observed because of the ab- 


sence of an elastic recoil of the 
mediastinum 

A similar case is shown by figuie 
4 In this case theie is also an actual 
hernia of the lung thiough the su- 
perior mediastinum The plate is of 
a case of a closed spontaneous pneu- 
mothorax superimposed upon an arti- 
ficial pneumothorax Figure 4a shows 
the specimen 1 emoved at autopsy The 
poition of the lung invading the oppo- 
site chest stands out as distinct pro- 
trusion from the rest of the lung 

In cases with a lelatively mobile 
mediastinum there may exist a maiked 
degiee of displacement without ag- 
gravating cardiorespiratory embairass- 
ment In the absence of pleuioperi- 



Fig 4 Hernia of lung through the upper mediastinum 
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cardial adhesions the heart may be 
converted into a complete dextrocardia 
without cardiac symptoms We are 
now referring to the type of medias- 
tinal displacement m which the entire 
mediastinum and its contents are 
pushed to one side This condition is 
observed in spontaneous pneumothor- 
aces with positive pressure, usually as- 
sociated with pleural exudate Whether 
or not there are acute sjmptoms de- 
pends somewhat upon the rapidity of 
the displacement If the lung col- 
lapse is rapid in a case untreated by 
pneumothorax the symptoms are usu- 
ally acute Should the spontaneous 


pneumothorax be supei imposed upon a 
previously existing artificially induced 
pneumothorax the symptoms ma\ lie 
extremely mild In fact, the accident 
may happen and be unknown to the 
patient or his physician until it is de- 
tected by fluoroscopy prior to a con- 
templated pneumothoiax refill Ap- 
parently this type of displacement nm 
occur to the right as well as to the 
left However, the left to right dis- 
placement requires greater prepare 
and the degree of displacement is le 1 " 
Figures 5 and 6 show this tjpe 01 
displacement These plates are ot 
spontaneous pneumothoraces supenni- 
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posed upon induced pneumothoiaces, shows little tendency to return to its 
both showing pleuial exudate Both normal position aftei removal of 
cases are of long standing and have pleural exudate The same is true of 
few symptoms when the pleural the swinging movement of the medias- 
exudate is iemo\ed at fiequent intei- tinurn during respiration which also 
\als tends to become less and less and final- 

It has been noted m the earlier ly may become fixed As the mediasti- 
thoracenteses of such cases that the num becomes fixed in the opposite 
mediastinum returns to a practically chest theie then appears more respira- 
normal position Later m the treat- tory embarrassment and sensation of 
inent the mediastinum tends to become piessuie, relieved by removal of an 
fixed in its displaced position and with 1 etui n of the mediastinum to nor- 



Fro 5 Displacement predated by spontaneous pneumothorax snpernuposed upon m 
duced pneumothorax, with pleural exudate 
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mal position In these two cases the 
lung remained collapsed because of a 
small bronchial fistula which existed 
for some time without infection of the 
pleural exudate Bronchial fistulae 
were proven to exist by the introduc- 
tion of dye into the chest cavity and 
noting same to appear in the sputum 
This tipe of case sooner or later 
becomes a surgical case because of the 
development of pvothorax In some 


instances in which the fistula is small 
and tortuous and requires coughing 
attacks to force air from the respira- 
tory tiact to the pneumothorax space, 
there may be considerable interval be- 
fore the pleural exudate becomes in- 
fected 

Another type of mediastinal dis- 
placement is the respirator} deviation 
of the entile mediastinum noted dur- 
ing fluoroscopy. This deviation, when 
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observed during foiceful lespuation, 
is ratliei astounding in some cases It 
is believed that many who have not 
gnen paiticular attention to move- 
ments of the mediastinum would be 
lather sui prised to note the degree of 
lespiratoi}' deviation m certain cases 
The mediastinum m instances seems to 
encroach upon the contralateral lung 
to o\er one-half of its diameter An 
obsenei may in haste conclude that 
this t\pe of displacement is the factor 


of respnatoiy embariassment How- 
ever, rather marked displacement is 
frequently seen in cases without symp- 
toms Let us again point out, as is 
shown by figuies 7 and 8, the position 
of the mediastinum with leference to 
the phases of respiration It will be 
noted that the mediastinum makes its 
encroachment upon the contralateial 
lung during the phase of expiration 
and recedes to the pneumothorax side 
on inspiration Marked deviation is 
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usually observed m younger adults 
earlier m the treatment by artificial 
pneumothorax It has also been ob- 
served that as pneumothorax treatment 
is continued the mediastinal mobility 
tends to become less and less, finally 
becoming relatively fixed This is due 
to the fact that the pleura becomes less 
elastic, and somewhat thickened under 
continuous pneumothorax treatment 
Von Muralt' calls attention to the pos- 
itne assistance given the respiratory 


function of the contralateral lung b\ 
the mediastinal deviation in therapeu- 
tic pneumothoraces. He also state? 
that the situation here is the exact 
opposite to that found in wide open 
pneumothorax both as to mechanics 
and vital effects 

In cases of mediastinal de\iation 
well observed during respiration at the 
time of routine fluoroscopy there abn 
exist characteristic manometer read- 
ings The mediastinum is so flexible 
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that it is gradually displaced by the in- 
troduction of air into the pneunio- 
thoiax caMt} This fact was dis- 
cussed b) Parfitt” According to 
Bojle’s Law, “The temperatuie le- 
maming the same, the volume of a 
gn en quantity of gas is inversely as the 
pressure which it bears ” This would 
mean that with rigid pneumothorax 
cavit) walls there should be a propor- 
tionate change m the manometer read- 
ing following the introduction of each 
ioo c c of gas It is not unusual, how- 
ever. to observe that the manometer 
leading maj show little change during 
the introduction of the first several 
ioo c c of gas The interpretation of 
this is that the introduction of gas does 
not proportionately increase the pres- 
sure because the pneumothorax ca\ity 
has enlarged by mediastinal displace- 
ment 

Dumarest and Brette 2 state that dis- 
turbance of the mediastinum and the 
delicate organs it encloses causes func- 
tional trouble, such as dyspnea on ex- 
ertion, and tachycardia uncomfortable 
for the patient, and may lead to a dis- 
location of the mediastinal partition 
without pulmonary compression being 
either complete or effective 

We know that rather marked devia- 
tion may occur without symptoms 
There must be other factors than the 
displacement in itself which result in 
functional trouble 

With an elastic mediastinum, free 
of adhesions, in the young adult, 
where the pressure m the pneumo- 
thorax cavity is maintained well on 
the negative side there are usually no 
symptoms resulting from mediastinal 
deviation 


The most pronounced symptoms 
have been observed in left pneumo- 
thorax with pleuio-pericardial ad- 
hesions, and in longer standing cases 
with thickened pleura where pressure 
is employed to stretch adhesions for 
better collapse of cavitations It has 
been our experience that functional 
symptoms are more apparent where 
pressure is applied to a relatively fixed 
mediastinum than where there is con- 
siderable deviation of a flexible me- 
diastinum under negative pressure 

The movements of the mediastinum 
are called, by Stivelman, Hennell and 
Golembe 3 “Movements of Balance” 
They state that the mtrathoracic pres- 
sure is established m pneumothorax as 
under all normal conditions The 
change m pressure in one hemithorax 
must be balanced by approximate 
changes on the opposite side , and it is 
in response to this fundamental prin- 
ciple that certain so-called “Move- 
ments of Balance” take place in the 
chest cavity in pneumothorax 

When both hemithoraces are exact- 
ly alike in capacity and both lungs are 
equally expanded to fill them, there 
would be comparatively little or no 
disturbance m the relative position of 
the mediastinum during inspiration 
On the other hand, supposing one 
hemithorax to be relatively immobile 
and the other hemithorax capable of 
large expansion, we can easily see 
how, during inspiration, a movable 
mediastinum would be shifted toward 
the large hemithorax because of the 
rapidly increasing negative pressure 
developed therein It is believed that 
some understanding of the so-called 
“Movement of Balance” m pneumo- 
thorax is essential The physics of 
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the phenomenon may upon super- 
ficial consideration appear rather con- 
fusing, but when one fully appre- 
ciates that we are dealing with differ- 
ences in pressure and that the pres- 
sure changes with the phases of respi- 
ration-.- the movements noted under the 
fluoroscope are then understood In 
fact, the phenomenon becomes simple 
Appreciation of such movements leads 
to a clearer understanding of Kien- 
boeck’s phenomenon and other forms 
of paradoxical breathing 

We lme been unable to demonstrate 
tiue paradoxical diaphragmatic breath- 
ing in artificially induced pneumotho- 
iax The diaphragm has been noted 
to be lower than normal, may appear 
uregulai in passing from the phase of 
expiration to inspiration and may ap- 
pear to present a paradoxical moiement 
of slight amplitude when the ultra - 
thoracic pi ensure on the pneumothorax 
m<1c leaches a positne pressure at ex- 
piration The appaient paradoxical 
nunement disappears when the pres- 
sure is decreased or when position of 
the patient is changed toward the 
pneumothorax side 

T i u e paradoxical diaphragmatic 
hi tatliing is obscr\ed in pneumothorax 
lasts when theit is a paiahsis of the 
diaphragm 

With tin principle of “Mo\tments 
• »f Hal met” m mmd an attempt was 
m id< to dittrmuu the approximate 
dt gree of MuapuitN of respirator) 
mounu nt o{ tin In nut borax required 
to too hut movmunt' of hulanu 
1mm 1 } :li/ itton of the In nvthorax In 
t< ,uto 1 ,«i ih<' f ".all m *i normal m- 
*1 * U'*d O > * Mott IM* »»t of 

r «* -u ’* i *' ..5 t {,, ,, v ; ,j| 
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creased movement of the diaphragm 
To pi event compensator) diaphragm- 
atic breathing on the side of fixation, 
an individual was selected who had r 
paralyzed diaphragm due to phrenic 
exeresis The individual selected 
showed a movement of the mediasti- 
num during forced respiration The 
right chest was immobilized, and x-raj 
made during full inspiration and an- 
other during full expiration, with the 
result that the mediastinum was found 
to remain practicall) stationan lb' 
cardiac shadow^ was found to mow 
through a distance of onl\ nine-tenth' 
of a centimeter 

It was found that pi ocedui es a- out- 
lined above w r ere insufficient to pr» 
duce mediastinal movements a- tn 
quently obsened in aitificial pnctinm- 
thorax cases where lung cotnpri "i n< > 
langes from tu r cnt\-fi\e to lut\ I’ Lr 
cent 

Summ \RY 

A disturbance of the normal pl‘W 
logical intrathoracic pressure ‘hirm- 
the couise of artificial pneumoth-av 
therapy may product mediastinal 1 1 
placement when the mediastmui 1 
suffiucntl) flexible 

Mediastinal displacements 
mg into the conti alateral lung 1 ur “ 
the phase of expiration are of it” ‘ ' " 
ical significance llowiur. *' 

jilacements m t lit proem < n! * 
tivel) nonelasttc mediastinal 
produced In mcr sttong pri"’ 
the pneumothorax taut) nt.i) r 

to respirator) emb errussiwnt 

s*JW of pit sslH ( to tin ’t, ff ’ 

tointort. \ rtdiKtiou of tl s* 1 

nt r« suits m *ornto*t to d* ! 

'•bdi.isfiM.tl (lisp! f > rtf it 
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upon flexibility of the mediastinum, the 
mtrathoracic piessuie m the pneumo- 
thoiax cavity, and the lelative fixa- 
tion of the mediastinal contents 
A relatively flexible mediastinum 


usually occurs m younger adults early 
in artificial pneumothorax treatment, 
and the mediastinum tends to become 
less and less flexible as pneumothorax 
therapy is continued 
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Treatment of Recurrent Erysipelas* 

B\ Harold L Amoss. M D . F A C P . Durham. X C 


/ 

1 

R ecrudescences and re- 
lapses are not uncommon in 
streptococcal infections In 
facial erysipelas, the lesion may sub- 
side and the skin become almost nor- 
mal but suddenly within a few hours 
all the signs and symptoms may re- 
turn When this occurs in facial 
erysipelas we have learned to suspect 
the presence of sinusitis An ex- 
ample will illustrate this tjpe of 
recrudescence 

Italian girl, aged sixteen years, admitted 
on the sixth day of an erysipelas infection 
involving both sides of the face, marked 
cervical adenitis and pharyngitis with ob- 
struction to breathing There was tender- 
ness over both maxillary sinuses 

1 he sy mptoms of toxemia disappeared 
quickly after the administration of erysipe- 
las antitoxin and the lesion began to recede 
but the fc\er did not abate for three days 
and then endured to a mild degree Ten 
da\s Liter, both maxillary sinuses were ir- 
rigated and from the pus there was ob- 
t uned a pure utlttirc of beta hemolytic 
strepUuocci The temperature came to 
normal and later rose presaging so ere 
serum -irkm-s Suddenly oil the twenty - 
seventh die after onset, the jaticnt com- 
[dan 1 el of e lulls -tn-.itnms and hcidacht 
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passages were completely stopped In dried 
mucosanguineous discharges After shrink- 
ing and the removal of a large amount 
of bloody pus by r suction, the patient telt 
much improved , the temperature tell slnrp 
ly r to normal within four hours, and with 
in eight hours the erythema and swelling 
of the face had disappeared The leukocyte 
count became normal in twenty -tour hotr 
Eighteen hours later the succession ot event * 
was repeated exactly, and the patient un- 
discharged well, eight days later and hv 
remained so for one year 

In other cases, tieated with serum 
the skin previously imohed 
showing almost complete return t'» 
normal may become reel, tendei and 
swollen but not thick and brawn' 
Because of general glandular en- 
largement, arthritis and urticaria i» 
other parts of the hod) and the fail 
ure m e\ery case to cultivate strep 1 ' 1 
cocci from the skin, and also the >uh 
sidence of the lesion and the genua 
signs, wc regard this apparent n 
crudescence as a manifestation * 1 
serum sickness 

There is still another t) pc ru t ,l) 
recurring erysipelas m which tl* 
typical signs and symptom- r»u ! - 
after several months or year- I f! 
ally the succeeding attacks art md'a- 
than the first but recurring irv-H 1 " 1 
ilia) be M.vcr< and attacks vary m i 
tuisit). \\( Juve studud ‘ 

o-e*s in tin* Danulh M'U* »'’ v 
w»r the In- tnt In light *»f 
touts th* rt wn- t\‘> r»- t« 

+ f 

i M*!f mill o i « < 
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trate of the broth cultuie of the eiy- 
sipelas hemolytic streptococci Of the 
remaining 17, three died of other 
causes during the year of obseivation. 
There remained 14 patients who had 
experienced from 2 to 5 attacks of 
erysipelas during the preceding two 
years and who, at the beginning of the 
study, reacted to one or more of the 
test strains Without varying any 
other factor these 14 patients were 
given subcutaneously increasing doses 
of the streptococcus filtrate and tested 
for sensitivity every six months for 
two years Ten 'patients reacted to 
both allergms Further immunization 
with the second allergin reduced the 
sensitivity in all but three of them 
Thus three patients remained sensi- 
tive and of these, two had a mild re- 
current attack of erysipelas during the 
two years of observation. 

In summary 14 patients had 35 at- 
tacks of erysipelas m the two years 
before the immunizing experiment but 
among the eleven patients surviving 
the two years of observation and im- 
munization there occurred only two 
attacks of erysipelas Apparently the 
injection of streptallergm m these pa- 
tients had a decided effect on the num- 
ber and intensity of the recurring at- 
tacks. 

The mam purpose of this paper is to 
describe our expenences in a third type 
of so called recurrent erysipelas of the 
leg. These cases really belong to the 
category of cellulitis As a preface to a 
description of chronic recurring cases 
there will be presented an acute case 
which initiated the reasoning approach- 
ing the allergic concept 

Case I Italian, male, 28, toes crushed 
With dressings, the superficial lacerations 


healed m six weeks and the patient was am- 
bulant for ten days Suddenly, four days 
before coming to us, the dorsum of the foot 
became swollen, hot and painful, and with a 
high fever, the patient experienced dulls, 
nausea and anorexia He was admitted to 
the ward with cellulitis of the foot and leg, 
femoral and inguinal adenitis The symp- 
toms had increased He was given intrave- 
nously and intramuscularly erysipelas anti- 
serum Within ten hours, the temperature 
was normal and the lesion began to re- 
cede so that within three days it had en- 
tirely subsided. Beta hemolytic strepto- 
cocci were obtained m pure culture from a 
fluctuant tumor on the under surface of the 
second toe and from the skm lesion on the 
leg The abscess on his foot healed slowly 
and the patient was discharged six and a 
half weeks after admission, as well Four 
days later he noticed a slight and offensive 
discharge from about his toes on both feet 
but there were no constitutional symptoms 
He walked without discomfort and seemed 
well for one month when he lost his appe- 
tite and felt unable to work Four days 
later, he had suddenly a chill and within a 
few hours, the swelling, redness and pam 
appeared m the area previously involved 
He was readmitted with a temperature of 
103 6°, W B C 19,000, and presented a pic- 
ture practically identical to that of the 
previous admission, except that the skin 
over the involved area was a darker red 
Cultures at this tune were positive from 
the recurring abscess under the second toe 
but skm cultures from the involved area 
were negative The abscess was drained and 
temperature became normal and the redness, 
swelling and tenderness of the skin of the 
leg disappeared completely The patient has 
remained well 


At that time, it did not occur to us to 
compare the reactivity of the skin over 
the involved area to injections of toxic 
filtrates But as the umnvolved skin 
was very reactive, he was used to test 
several fractions so that he recened 
fourteen endodermal injections When 
tested two months after discharge, the 
skm of the involved area was less re- 
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active than unmvolved areas This is 
in accord with subsequent experience 
in a number of cases 

In the chronic recurring cases the 
lesion usually involves the lower leg 
which becomes swollen tender and in- 
tensely red The skm usually remains 
thin and blanches on pressure but here 
and there are outcroppings of a true 
erysipelatous aspect in which the skm 
itself is brawny, is not blanched by 
pressure and blebs form The dorsum 
of the foot may or not be involved but 
often the entire foot may be swollen 
There is usually femoral adenitis and 
general symptoms such as fever, chills, 
tachycardia, anorexia and headache 
The recurrences which may appear 
after an interval of two weeks or six 
months are usually ushered in by the 
general symptoms of which the first 
sign may be fatiguability 01 sudden 
chill. The patients recognize imme- 
diately by these symptoms that anothei 
recurrence is imminent Thev remain 
in bed for fi\e da\s to two w*ceks and 
'iccm perfectly well between the at- 
tacks 

The following case history in ab- 
stract will illustrate this type of in- 
fection * — 

H It \V , white man. aped 39 years, ad- 
mitted September 1927 Lxctpt lor fre- 
*.tunt cold*, up tn tour years ago when the 
•’iuims vert drained and tonsils t nucleated, 
tie patient enjoy id excellent health 

S'-ptimb", roed ht suddenly experienc'd 
cl ill nr 1 In.'h tr.tr His left lev he- 
c-nm' ? »d, «n»>ll n and tjmte painful 
*r. :? - .»»**•• t.j a hit** 7 w lxln« the 

»'f V '*'*.*■ 1 * » ! 11 tr '’t’.' lilk w.ts 

*’«■ * * - ti‘ ,i« op»r.tti>‘. found 
l r 1 * v '?"! fl ** . ‘t -5 rrl'Tfd 

' * * ‘ Hr r'u ll r- f> l| 

1 ~ b> <• ' i '•**' i*t. u .*7, 


fection of the same leg which lastd • 
other two weeks Since then there 1-/ 
been four more recurrences as follows 
Second attack January, 1927, two \u\ 
duration 

Third attack April, 1927, eight days tk" 
tion, right leg also involved 
Fourth attack June, 1927, two wet J 
duration 

Fifth attack July, 1927, three dav* ikv 
tion 

Sixth attack August, 1927, two \u\‘ 
duration 

He felt well betw-een attacks and m *p e 
of five attacks m eight months gaitvd 13 
pounds in weight 

September, 1927 The general p’n'.cd 
examination revealed nothing abnorn.d 
Laboratory tests added nothing of nit* r. * 
Cultures of the nose and throat fade.! ' 1 
demonstrate streptococci or an) otl.e' f’ r 
dominating organisms 

Between the toes on both feet, how, 
an epidermophj ton infection was <li c* » 
ered, identified microscopically but i* 11 * c - ' 
tivated , 

To determine sensitivity to several »t t 
streptococcus filtrates, lie was testvi 
September 29. 1927, b) cndodtnnal i»' tl 
tions of C strain and B strain filtrate'* •*' ( 
on the leg and on the arm. He wa* ^ 
positive to both the reactions vwrt r 
marked on the legs On October * ir 
mumzation was started by graduiH ^ 
creasing doses of B filtrate subcutai 
He was tested again to the toxic fih n ^ 
November 26 (one and a half month 1 h ^ 
when it was found that he did *■ ’ t 
tn B filtrate (used in his inin»unir»‘ -> ^ 
still remained markedly positive tot * *» 
The reaction was more, marked o*i ^ 
than m the area of th< kg wdiic*’ h* 
affected 'I he patient has gam'd . t 
and feels well He ha- app!"” 
dustin'* poader to the toes .liter 4 ^ ^ 

tlmm n warm n.itrr atid aleof* 4 , 
tv it t »!.»**> The itrli’n**. ft th-- k-*' ' 

P"evi'* , *!v !nd h > « n "••ere fi. i' 1 
him av.itr. h's 

Stir* f' * >. j*h l tu tm 'So'* 

t s if.. *. t, ' **ra *? * t r'l <1 l r ~ 

rr -r; ”r «•! ->• ?.,*? 1 , 
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The control consisted of o ic c of i to 


Date 

Sept 


29 


Area tested 
left arm 

left leg 


100 tryptic broth 
Filtrate Reaction 

Filtrate B +H- 

Filtrate C 4 - 4 - 

Filtrate B + 

Filtrate C ++ 


Control 

0 


Subcutaneous injection of increasing doses of B filtrate were made at five-day in- 
tervals from October 10 to November 21 


Date 
Nov 26 


Area tested 
left arm 

left leg 


Filtrate 
Filtrate B 
Filtrate C 
Filtrate B 
Filtrate C 


Reaction 

+++ 

0 

+ 


Control 

o 


From November 26 to February Si at five 
day intervals increasing doses of C filtrate 
were injected subcutaneously Tests were 
made again on May 19, 1928 The skin of 
the arm and leg reacted to filtrate of strain 
C but not to filtrate B The reactions were 
more intense on the arm than on the leg 
This patient has had no recurrence m3 1/2 
years 

Two points 111 this abstract form the 
basis of our present method of treat- 
ing such patients 

1) The skin on the affected side 
when tested during the interval be- 
tween attacks, reacted to a greater de- 
gree to the endermal injection of the 
streptococcus filtrate (so called strept- 
allergin) than the skin of the other 
leg, or of the arm A course of in- 
jections of gradually increasing doses 
of the streptallergin was followed by 
the state of nonreactivity earlier in the 
affected area than in the other leg Be- 
cause of this fact it may be assumed 
that the skm over the involved area 
was in a state of hypersensitivity j 
The involved area has not been morej 
reactive in but 15 of the 23 cases 1 
tested, but in every patient there was a 
marked reaction The tentative hy- 
pothesis that the lesion is an allergic 
response is supported also by the fact 
that m no instance has it been possible 
to cultivate hemolytic streptococci from 
skin puncture It has been shown by 
biopsy that a few organisms are pres- 


ent (culture) yet they are sparsely 
scattered in small nests throughout the 
tissues 

2) The second point is the pres- 
ence of a break in the skin between the 
toes on the affected side from which 
epidermophyta were seen m the scrap- 
ings In some cases they have been 
cultivated In every case there has 
been a fungus infection on one or both 
feet and when the lesion is visible on 
only one side it is invariably on the 
side on which the recurrent cellulitis 
appears 

In four cases hemolytic streptococci 
have been obtained from culture of the 
debris removed from the edge of the 
toe nails 

The plan of the treatment is as fol- 
lows —The skin at symmetrical points 
on the legs is tested for sensitivity by 
the injection of oicc of 1-100 fil- 
trate from 6 stock strains The strain 
provoking the greatest reaction is used 
as the desensitizing agent Increas- 
ing doses of 1-100 dilution are given 
at five day intervals usually doubling 
the dose each time The process is 
then continued with 1-10 and finally 
with the undiluted filtrate After 5 
doses of 1 cc of the undiluted filtrate 
the areas are gain tested and if the re- 
action zone measures over 1 cm at 24 
hours the injections are continued with 
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the filtrates which provoke reaction 
Inasmuch as it is probable that the 
fungus infections open the way for the 
entrance of the streptococci, efforts 
are directed toward the removal of 
this very resistant infection. The rou- 
tine procedure is as follows* — 
w Whitfield’s ointment, which is a 5 
per cent salicylic acid salve is rein- 
forced by the addition of 1 per cent 
thymol iodide and applied each night 
After cleansing with soap and water 
the next morning the skin between the 
toes and of the soles of the feet is 
wiped from ;o per cent alcohol and a 
1 per cent solution of thymol iodide 
1,1 70 per cent alcohol is applied and 
allowed to dry A dusting powder of 
the following composition is used* 
Salicylic acid 
Thymol iodide 
Boric acid 
Starch aa 


and when the socks are changed a: 
5PM the affected areas are clear, d 
as in the morning Soiled sock; 23 
boiled as soon as possible after re 
moval. 

t Among the 23 patients treated (c 
[whom 3 are still under observation 
, there have been no recurrences Tfc.’ 
longest period of observation is 3!' 
years In two other cases of recur 
ring lymphangitis following bums w!> 
extensive scarring the treatment seer,' 
to be little value 

The 23 patients studied ha\e cow 
from the several states two from Xff 
York, two from Texas, one from Cs' 
lfornia and the remainder from th 
South Atlantic States. 

It is possible that the immuniiW 
process is not necessary. Perhaps th’ 
care of the feet is the essential po"' 1 
and it is lecommended that this k 
tried first. 
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The Historical Development of the Present 
Conception of Cardiac Conditions 
in Exophthalmic Goiter* 

By A Morris Ginsberg, AB, MD, FACP, Kansas City, Missouri 


A LLOW your imagination to 
wander back five hundred 
years and picture a medieval 
castle upon a mountain top. Note how 
it stands majestically, a towering and 
commanding edifice You might com- 
pare this castle to the thyroid gland, 
standing as it does at the top of human 
emotions and commanding its every 
act It is then, and then only, that 
you are able to appreciate this small 
but “mighty” organ whose symptoms 
are expressed in practically every tis- 
sue m the body The thyroid gland 
may be responsible for symptoms man- 
ifested in the skin, blood, bones, joints, 
muscles, the lymphatic glands, the 
nervous system, the gastrointestinal 
system, the gemto-urinary system, the 
metabolic system, the endocrine system 
and, probably most conspicuously, in 
the cardiovascular system It is, in- 
deed, important to remember that these 
distant areas may first call the atten- 
tion of the alert physician to pathology 
of the thyroid gland All grades and 
variations of these referred symptoms 
are experienced and, I am sorry to 
say, it is not rare for even the mature 
doctor of note to miss the diagnosis 
In other words, I desire to emphasize 

*Received for publication April 25, I93 1 


the fact that we must remember that, 
although thyrotoxicosis is a localized 
disease of the thyroid gland, it has 
myriads of generalized symptoms 
which may be manifested anywhere 
from the head to the toes 

These distant symptoms may pre- 
cede for months any enlargement of 
the thyroid gland and it is not unusual 
to encounter cases which never show 
any thyroid enlargement whatsoever 

Fate is a trickster and often barely 
misses making an individual immortal 
Such was the case with the Bath physi- 
cian, Caleb Hillier Parry, 1 who de- 
scribed exophthalmic goitei, as we 
know it today, fifty years before either 
Graves or von Basedow discovered the 
symptom complex Osier often said 
that Parry should be given credit for 
having first clearly described hyper- 
thyroidism Not only did he describe 
this disease but he was the first to call 
attention to the symptoms referable to 
the heart This was in 1786 I shall 
quote his first case 

“There is one malady which I have in 
five cases seen coincident with what ap- 
peared to be enlargement of the heart, and 
which, so far as I know, has not been 
noticed, in that connection, by medical writ- 
ers The malady to which I allude is en- 
largement of the thyroid gland 
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"The first ease of tins coincidence winch 
I witnessed was that of Grace B, a married 
v oman, aped thirt} -seven, m the month of 
Ai.pu-t. 1786 Six jears before this period 
she caught cold in lj ing-in, and for a month 
suffered under a verj acute rheumatic fe\er, 
‘•ubscqucntl} to which, she became subject 
to more or less of palpitation of the heart, 
\tr> much augmented b> bodil) exercise 
and praduallj increasing in force and fre- 
quence till my attendance, when it was so 
vehement, that each sj stole of the heart 
shook the whole thorax Her pulse was 156 
per minute, ver} full and hard, alike in both 
w ri'-t- irregular as to strength, .and inter- 
mitting, at least once in six beats She had 
no cough, tendency to fainting, or blueness 
of the 4 vtn, hut had twice or thrice been 
et’zed in the night with a sense of con- 
striction and difficulty of breathing, which 
was attended with a spitting of a small 
quantitv of blood She described herself 
aho ,iv having frequent and Molent stitches 
of p.nn about the lower part of the ster- 
num 

"About three months after 1 } ing-111, while 
dv v a* suckling her child, a lump of about 
the sire of a walnut was perceived on the 
right <tde of her neck This continued to 
ml irpt till the period of m\ attendance, 
v h* » it occupied lioth sides of her neck, so 
i' to live reached an enormous size, pro- 
j*e'v. * lor»ards before the margin of the 
ja" The ptrt swelled was the th>- 
r< l t \->v ) Th<‘ carotid arteries on each 
•i!‘* \ yrtath distended, the e>es were 


morning and often threw up fluid tinged 
with bile 

“She nursed for a sear the child of her 
first lymg-111, during which time she did not 
menstruate Subsequently to that period she 
had fi\e times miscarried, and for the last 
four months her menses had been irregular 
as to intervals and defective m quantity and 
colour Bowels usually lax and more espe- 
ciall} so for the last three weeks It was 
directed that six ounces of blood be taken 
from her arm and that she should take 
twice a daj, a pill consisting of dried Squill 
and quicksilver triturated with Manna, of 
each, one gram 

“The bleeding almost immcdiatcl} relieved 
the d>spnea and stitches across the ster- 
num But the edematous swellings were 
increased and the urine did not exceed halt 
a pint m twentv-four hours She had been 
purged seven or eight times each daj Her 
pulse was 114, full and hard, and never more 
than six strokes without intermission Tin-, 
was the state of svmptoms on the sixteenth 
of August The bleeding was ordered to be 
repeated and the pills to be continued 

"I did not again see her till the twentv- 
fifth when she had taken eight of the pill', 
which did not a fleet the mouth, but had pro- 
duced seven or eight water} stools daily 
The urmc, however, did not amount to 
three ounces in the twentv-four hours and 
was vtrv high colored and cxtrcmel} turlml 
on standing, with a copious sediment He' 
drink was about a quart in the day Kadi 
s} stoic of the heart shook the whole trunk 
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Gra\es 4 described the syndrome In 
1840, Von Basedow" called attention to 
the triad of goitei, caidiovasculai 
symptoms and exophthalmus In 1863, 
Potam 0 contributed a clinical discus- 
sion to the subject The same year 
Tiousseau 7 used tincture of iodine in- 
stead of tincture of digitalis by mistake 
on a toxic thyroid heait and, when he 
discoveied his error and stopped the 
iodine, the heart condition was made 
worse In 1878, Rose 8 first empha- 
sized the importance of the heart 111 
sudden deaths of patients with goiter 
He felt it was due to a mechanical 
factor In 1879, Lockridge 0 wrote 
about this disease and wished to name 
it “Cardiac Exophthalmic Goiter ” 
Others, at this time, reported cases 
which they believed to be very much 
influenced by nervous factors In 
1896, Mobius 10 emphasized the im- 
portance of tachycardia, palpitation, 
forceful beating of the heart and the 
arrhythmia m these cases of thyroid 
disease and stated that exophthalmic 
patients “suffer and die through their 
hearts, practically always is the condi- 
tion of the heart important ” In 1899, 
Kraus 11 was the first to suggest the 
toxic theory of exophthalmic goitei It 
was Kocher 12 who said that he be- 
lieved the surgeon should be guided 
by the cardiac condition in choosing 
the time and the extent of the opera- 
tion and that there were probably no 
cases of exophthalmic goiter m which 
cardiac symptoms were completely 
wanting 

As we come down to the present 
time, we find the pendulum is swing- 
ing to the opposite side We hear au- 
thorities such as Willius, Boothby and 
Wilson 13 ’ 14 say that “the most out- 


standing fact is the infrequency in both 
exophthalmic goiter and adenoma with 
hypei thyroidism of symptoms indicat- 
ing cardiac disease” Hurxthal 16 states 
that there is “no evidence that thyro- 
toxicosis injures normal healthy hearts 
because there is very little, if any, evi- 
dence of damage in cases under forty” 
Too, Lahey and Hamilton 10-19 write 
that “young individuals with previous- 
ly undamaged hearts suffer no cardiac 
changes, no matter how intense the 
toxicity ” 

How are we to reconcile our clinical 
findings with these recent statements 7 

Let us for a moment turn to the 
pathological and experimental data at 
hand Wilson 20 in eighteen cases of 
hyperthyroidism found that the myo- 
cardium showed “swollen fibers with 


ndistinct stnations and well-marked 
ipoid changes” Only five patients 
vere under forty He further states 
‘that in patients with long-continued 
ironounced hyperthyroidism the myo- 
ardium shows more-advanced fat- 
hanges than are present in the myo- 
ardium of individuals of the same age 
vithout hyperthyroidism ” 

Fahr 21 described two patients who 
lied of heart failure following partial 
:h yroidectomy He found an inter- 
stitial myocarditis with an accumu a- 
■lon of round cells between the muscle 
ibers and m the neighborhood of small 
vessels, as well as degenerative 
thanges, such as fragmentation and 
destruction of muscular fibers He 
further described three other patients 
with hyperthyroidism who also sliov cd 

lt autopsy, small round cell infill ra- 
fni+v degeneration and hyaline 


focal necrosis 
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Goodpasture 22 had two cases with 
auricular fibrillation who died of myo- 
cardial exhaustion. One showed a focal 
necrosis of the myocardium and the 
other an extensive necrosis However, 
these two patients had pathology 
other than the hyperthyroidism wliich 
could account for the myocardial ne- 
crosis 

More recently, Thomas 23 reports a 
case of exophthalmic goiter with car- 
diac decompensation, who died on the 
third day He found a slight increase 
m connective tissue about a few blood 
\essels a slight infiltration of poly- 
nuclears and mononuclears between 
the strands of fibers The cause of 
death of the patient, however, was a 
coronary thrombus He reports an 
exophthalmic goiter patient with car- 
diac decompensation and auricular 
fibrillation of more than a year’s dura- 
tion, who made such a complete re- 
covery that he felt that severe intoxi- 
cation certainly need not produce per- 


to the conclusion that "hearts overstim- 
ulated by disease of the thyroid and 
laboring in a condition bordering on 
exhaustion were m a state of greater 
susceptibility to injury by toxic sub- 
stances, such as may have resulted 
from a relatively mild terminal infec- 
tion which, under other circumstances, 
might not have injured the myocar- 
dium” This conclusion is certainly 
\vell-w r orth remembering. Tonsillec- 
tomy or pulling of the teeth, in such a 
patient, may bring disastrous results 
Hashimoto 21 produced experimental 
mj ocarditis in animals with toxic doses 
of dried thyroid substances and found 
interstitial tissue lesions not unlike the 
Aschoff nodules in acute rheumatic 
fever and when the lymphocytic infil- 
tration was increased it caused disin- 
tegration and destruction of muscle 
fibers The hearts of these animals 
showed enlargement 

Farranti 2 '' found m the hearts of 
thyroid- fed cats and rabbits swollen 


imnent cardiac damage 

Hashimoto 2 ' examined two hearts 
from es ophthalmic patients and found 
"hmphootic infiltration between lint- 
el* fiber or around blood \csscls” 

*1 b<‘se rt ported cn^es arc too few to 
j - r;mt ti- to form a definite opinion 
G i'hIo-wum ud rabbits tlnroid 
t and th\r«>xm and found “slight 
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muscle fibers with few nuclei and no 
trans\crsc striations Iscove^co 27 found 
that repeated injections of thyroid ex- 
tract produced, in rabbits, hjpertropbv 
of the heart. Other organs such a- 
supra retails, manes, uterus, spleen 
and kidne\s shared in tins enlarge 
incut. Hoskins, 2 *' Herring, " ilcwitt v 
and others'* obtained stmil.tr re-nit** 
ii.nnih : h\pcrtroph\ of the lu.irt and 
Inptrtmpln of the ntli**r organ- ft" * 
P' runwit- hj Sirnond- and nr.m'H' 
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Sane'* 3 report an increased minute 
volume output of the heart m thyro- 
toxicosis and this increase is propor- 
tional to the increase in metabolism 
The systolic output per beat of the 
heart decreases after thyroidectomy 
Fullerton and Harr op 3 4 found a paral- 
lelism between the increase m basal 
metabolism and cardiac output pei 
minute Rabmowitch and Bazin 33 are 
the only ones who did not find an in- 
creased cardiac output in thyrotoxico- 
sis Robinson 30 studied a case of thy- 
rotoxicosis and found that the cardiac 
output was actually increased to a 
greater degree than the oxygen con- 
sumption of the body This means 
that, in this disease, there is a con- 
stant extra load imposed on the heart 
In this particular case, Robinson found 
after thyroidectomy that the minute 
output fell from io,ooo cc to 3,890 
cc , while the metabolism fell from 
plus 58 to plus one This gives us 
some idea as to the great amount of 
work the heart does m thyrotoxicosis 
Burwell and his coworkers 37 found a 
definite increase 111 cardiac output m 
thyrotoxicosis 

What are the subjective symptoms 
referable to the cardiovascular sys- 
tem in thyrotoxicosis ? At the outset, 
let me state that there is little differ- 
ence in the cardiac disturbances, be- 
tween exophthalmic goiter and the 
adenoma with secondary hyperthy- 
roidism It must be remembered, 
however, that exophthalmic goiter is 
usually found in much younger indi- 
viduals than is adenoma with hyper- 
thyroidism For that reason, we must 
expect physiologic changes m the car- 
diovascular tree in these older patients 


with adenoma and secondary hyperthy- 
roidism 

Probably the first symptom of 
which these patients complain is pal- 
pitation or being conscious of their 
heart action, usually brought on by 
mental or physical exertion of a mild 
nature The sensation of pounding m 
the chest will naturally unnerve an al- 
ready highly-nervous patient Some- 
times, there are attacks of palpitation 
of a paroxysmal nature and it is then 
that we suspect an irregularity Soon 
these patients notice undue breathless- 
ness or fatigue on the least exertion 
It is not long, thereafter, that this 
dyspnea becomes more marked The 
patient flushes freely and spasmodi- 
cally on account of the great lability of 
the vasomotor system A common 
complaint is the throbbing in the neck 
and a sense of tightness or constriction 


it Quite often distress over the 
ecordia or a fullness m the chest may 
id the patient hurriedly to the doc- 
r This distress or fullness, even 
[led pam by some, is not severe 
iere is no radiation of this discom- 
rt and usually it is designated as be- 
r m the region of the apex or toward 
; anterior axillary line 
Upon inspection, we see increased 
rotid pulsation and flushing of the 
:e and neck The skin of the face, 
ck and upper chest has a salmon hue, 
peremic and somewhat pigmented 
!e peripheral vessels, too, may show 
ireased pulsation Capillary pulsa- 
ns are frequently noted Looking at 
, precordia, we note a forceful apex 
pulse which gradually increases its 
wer and, as time goes on, the apex 
at becomes diffuse and can be noted 
>vmg downward and outward 
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"The first ease of tins coincidence which 
I witnessed was that of Grace B, a married 
v oman, acred thirt} -seven, m the month of 
At.gu-t, 1786 Si\ } ears before this period 
she caught cold m Ij ing-in, and for a month 
suffered under a vtr} acute rheumatic fever, 
‘•tibscqucntlj to which, she became subject 
to more or less of palpitation of the heart, 
vtr} much augmented b> bodil} exercise 
and gradual!} increasing in force and fre- 
quenev till m> attendance, when it was so 
vehement, that each sj stole of the heart 
shook the whole thorax Her pulse was 156 
per minute, \cr\ full and hard, alike in both 
wrist- irregular as to strength, .and inter- 
mitting, at least once in six beats She had 
no cough, tcndenc} to fainting, or blueness 
of the •'kin, but had twice or thrice been 
st’ml in the night with a sense of con- 
striction and difficult} of breathing, which 
was attended with a spitting of a small 
quantitv of blood She described herself 
al-o as having frequent and violent stitches 
of p.nn about the lower part of the ster- 
num 

"About three months after 1 } mg-iti, while 
slv v a- suckling her child, a lump of about 
the sire of a walnut was perceived on the 
right <tde of her neck This continued to 
ml irgt till the period of m} attendance, 
v h* 11 it occupied lioth sides of her neck, so 
1- to lave reached an enormous sue, pro- 
ps'!’. • towards before the margin of the 
lower ;a" The jurt swelled was the tln- 
r< l t !-«r 1 Tin* carotid arteries on each 

* 1 t<* v *■'* yreath di-tende'd, the eves were 
p'» !r.' ’ d m.m their sockets, and the 

. ,'c < \h'b*trd an appearance 01 agt- 
M? • *»► * fij str< - , e {rt.cnl!v on .«nv mus* 
r'f't 1*, wfnh I have r.ardv -evil 
r * at'oi hh' uff«-rtd r > (sun ii k'”' head 
? • - , } ,■ rct^d .• ‘th gi M.i»* - 

F < * v » ■'’>* h d • xq^-rs ’ a d a 

* * V- * J i t \ , \ »i,*»ftc .1* f 

t • ' • ' *' * ’ 1 ! * • <><!!- 

" / . **r J* 1 » i**t 

- * . , * - * * * ? ’’ 


morning and often threw up fluid tinged 
with bile 

“She nursed for a vear the child of her 
first lymg-111, during which time she did not 
menstruate Subsequently to that period she 
had five times miscarried, and for the last 
four months her menses had been irregular 
as to intervals and defective m quantity and 
colour Bowels usually lax and more espe- 
ciall} so for the last three weeks It was 
directed that six ounces of blood be taken 
from her arm and that she should take 
twice a da}, a pill consisting of dried Squill 
and quicksilver triturated with Manna, of 
each, one gram 

“The bleedtng almost immcdiatcl} relieved 
the d}spnea and stitches across the ster- 
num But the edematous swellings were 
increased and the urine did not exceed halt 
a pint in tv\cnt}-four hours She had been 
purged seven or eight times each da} Her 
pulse was 1 14, full and hard, and never more 
than six strokes without intermission Tin- 
was the state of s}mptoms on the sixteenth 
of August The bleeding was ordered to In* 
repeated and the pills to be continued 

"I did not again see her till the twentv- 
fifth when she had taken eight of the pill-, 
which did not affect the mouth, but had pro- 
duced seven or eight water} stools dad} 
The urine, however, did not amount to 
three ounces in the twentv-four hours and 
was ver} high colored and extreme!} turbid 
un standing, with a copious sediment He- 
drink was about a quart in the da} Hath 
s} stoic of the heart shook the whole trunk 
of the bod} The edema had extended it-alt 
nearK to tin nivtl 

"Th> pills wire rep' at* d and die vas <•:- 
e!« re I to dr ltd trcelv ot a solution «>! Mtp r '* 
tartrate of Bota-h From tht- tint no Mr* 
t !, r app’i' vtto.s va mnd< to rnt n {"’*'*{* < * 
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Gra\es 4 described the syndrome In 
1840, Von Basedow” called attention to 
the triad of goitei, caidiovasculai 
sjmptoms and exophthalmus In 1863, 
Potam 0 contributed a clinical discus- 
sion to the subject The same year 
Tiousseau 7 used tincture of iodine in- 
stead of tincture of digitalis by mistake 
on a toxic thyroid heait and, when he 
discoveied his error and stopped the 
iodine, the heart condition was made 
worse In 1878, Rose 8 first empha- 
sized the importance of the heart in 
sudden deaths of patients with goiter 
He felt it was due to a mechanical 
factor In 1879, Lockridge 0 wrote 
about this disease and wished to name 
it “Cardiac Exophthalmic Goiter ” 
Others, at this time, reported cases 
which they believed to be very much 
influenced by nervous factors In 
1896, Mobius 10 emphasized the im- 
portance of tachycardia, palpitation, 
forceful beating of the heart and the 
arrhythmia m these cases of thyroid 
disease and stated that exophthalmic 
patients “suffer and die through their 
hearts, practically always is the condi- 
tion of the heart important ” In 1899, 
Kraus 11 was the first to suggest the 
toxic theory of exophthalmic goitei It 
was Kocher 12 who said that he be- 
lieved the surgeon should be guided 
by the cardiac condition in choosing 
the time and the extent of the opera- 
tion and that there were probably no 
cases of exophthalmic goiter m which 
cardiac symptoms were completely 
wanting 

As we come down to the present 
time, we find the pendulum is swing- 
ing to the opposite side We hear au- 
thorities such as Willius, Boothby and 
Wilson 13 ’ 14 say that “the most out- 


standing fact is the infrequency in both 
exophthalmic goiter and adenoma with 
hypei thyroidism of symptoms indicat- 
ing cardiac disease” Hurxthal 16 states 
that there is “no evidence that thyro- 
toxicosis injures normal healthy hearts 
because there is very little, if any, evi- 
dence of damage in cases under forty” 
Too, Lahey and Hamilton 10-19 write 
that “young individuals with previous- 
ly undamaged hearts suffer no cardiac 
changes, no matter how intense the 
toxicity ” 

How are we to reconcile our clinical 
findings with these recent statements 7 

Let us for a moment turn to the 
pathological and experimental data at 
hand Wilson 20 in eighteen cases of 
hyperthyroidism found that the myo- 
cardium showed “swollen fibers with 
indistinct stnations and well-marked 


lipoid changes” Only five patients 
were under forty He further states 
"that in patients with long-continued 
pronounced hyperthyroidism the myo- 
cardium shows more-advanced fat- 
changes than are present in the myo- 
cardium of individuals of the same age 


:hout hyperthyroidism ” 
p ahr 2i described two patients who 
d of heart failure following partial 
roidectomy He found an inter- 
nal myocarditis with an accumula- 
n of round cells between the muscle 
ers and m the neighborhood of small 
ssels, as well as degenerative 
mges, such as fragmentation and 
struction of muscular fibers He 
rther described three other patients 
th hyperthyroidism who also showed 
autopsy, small round cell mfil tra- 
r ,j_„ J/irt-anpratinil and m aline 


focal necrosis 
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Goodpasture 22 had two cases with 
auricular fibrillation who died of myo- 
cardial exhaustion. One showed a focal 
necrosis of the myocardium and the 
other an extensive necrosis However, 
these two patients had pathology 
other than the hyperthyroidism which 
could account for the myocardial ne- 
crosis 

More recently, Thomas 23 reports a 
case of exophthalmic goiter with car- 
diac decompensation, who died on the 
third day He found a slight increase 
m connective tissue about a few blood 
\essels a slight infiltration of poly- 
nuclears and mononuclears between 
the strands of fibers The cause of 
death of the patient, however, was a 
coronary thrombus He reports an 
exophthalmic goiter patient with car- 
diac decompensation and auricular 
fibrillation of more than a year’s dura- 
tion, who made such a complete re- 
covery that he felt that severe intoxi- 
cation certainly need not produce per- 


to the conclusion that “hearts overstim- 
ulated by disease of the thyroid and 
laboring in a condition bordering on 
exhaustion were m a state of greater 
susceptibility to injury by toxic sub- 
stances, such as may have resulted 
from a relatively mild terminal infec- 
tion which, under other circumstances, 
might not have injured the myocar- 
dium” This conclusion is certainly 
w'ell-w'orth remembering. Tonsillec- 
tomy or pulling of the teeth, in such a 
patient, may bring disastrous results 
Hashimoto 21 produced experimental 
my ocarditis in animals with toxic doses 
of dried thyroid substances and found 
interstitial tissue lesions not unlike the 
Aschoff nodules in acute rheumatic 
fever and when the lymphocytic infil- 
tration was increased it caused disin- 
tegration and destruction of muscle 
fibers The hearts of these animals 
showed enlargement 

I ? arrantr r found m the hearts of 
thyroid- fed cats and rabbits swollen 


mnnent cardiac damage 

Hashimoto 2 ' examined two hearts 
from cs ophthalmic patients and found 
"hmphou tic infiltration between imi»* 
eb fiber or around blood \csscls” 

*1 hoe rt ported cn<es art too few to 
j - runt ti 1 to form a definite opinion 
G j'Khvwmf " fed rabbits thyroid 
*• > U a* i and thyr«»\m and found "slight 
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muscle fibers with few nuclei and no 
trans\erse striations Iscovc-co 27 found 
that repeated injections of thyroid ex- 
tract produced, in rabbits, hypertrophy 
of the heart. Other organs such fl" 
supra renuls, o\ arses. uterus, spleen 
and kidneys •'hared in this enlarge 
meut. Hoskins, 2 ' Herring, " Hewitt 1 ' 
and other*'* obtained similar result** 
n.umly : hypertrophy of the In art and 
hypertrophy of the other organ* r/ - 
fa rirnent- hj ?imond- and Brand"* 
who fid descaled thyroid to d*>g- P" 
uU»d in forth' r pro >i thil tlwre ’ * 
h 1 rtronb*, of th* h-ort 
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Sane'' 3 report an increased minute 
volume output of the heart m thyro- 
toxicosis and this increase is propor- 
tional to the increase in metabolism 
The systolic output per beat of the 
heart decreases after thyroidectomy 
Fullerton and Harrop 34 found a paral- 
lelism between the increase m basal 
metabolism and cardiac output pei 
minute Rabmowitch and Bazin 33 are 
the only ones who did not find an in- 
creased cardiac output in thyrotoxico- 
sis Robinson 30 studied a case of thy- 
rotoxicosis and found that the cardiac 
output was actually increased to a 
greater degree than the oxygeii con- 
sumption of the body This means 
that, in this disease, there is a con- 
stant extra load imposed on the heart 
In this particular case, Robinson found 
after thyroidectomy that the minute 
output fell from 10,000 cc to 3,890 
cc , while the metabolism fell from 
plus 58 to plus one This gives us 
some idea as to the great amount of 
work the heart does m thyrotoxicosis 
Burwell and his coworkers 37 found a 
definite increase 111 cardiac output in 
thyrotoxicosis 

What are the subjective symptoms 
referable to the cardiovascular sys- 
tem in thyrotoxicosis ? At the outset, 
let me state that there is little differ- 
ence in the cardiac disturbances, be- 
tween exophthalmic goiter and the 
adenoma with secondary hyperthy- 
roidism It must be remembered, 
however, that exophthalmic goiter is 
usually found in much younger indi- 
viduals than is adenoma with hyper- 
thyroidism For that reason, we must 
expect physiologic changes m the car- 
diovascular tree in these older patients 


with adenoma and secondary hyperthy- 
roidism 

Probably the first symptom of 
which these patients complain is pal- 
pitation or being conscious of their 
heart action, usually brought on by 
mental or physical exertion of a mild 
nature The sensation of pounding in 
the chest will naturally unnerve an al- 
ready highly-nervous patient Some- 
times, there are attacks of palpitation 
of a paroxysmal nature and it is then 
that we suspect an irregularity Soon 
these patients notice undue breathless- 
ness or fatigue on the least exertion 
It is not long, thereafter, that this 
dyspnea becomes more marked The 
patient flushes freely and spasmodi- 
cally on account of the great lability of 
the vasomotor system A common 
complaint is the throbbing in the neck 
and a sense of tightness or constriction 
of it Quite often distress over the 
precordia or a fullness m the chest may 
send the patient hurriedly to the doc- 
tor This distress or fullness, even 
called pain by some, is not severe 
There is no radiation of this discom- 
fort and usually it is designated as be- 
ing in the region of the apex or toward 
the anterior axillary line 

Upon inspection > we see increased 
carotid pulsation and flushing of the 
face and neck The skin of the face, 
neck and upper chest has a salmon hue, 
hyperemic and somewhat pigmented 
The peripheral vessels, too, may show 
increased pulsation Capillary pulsa- 
tions are frequently noted Looking at 
the precordia, we note a forceful apex 
impulse which gradually increases its 
power and, as time goes on, the apex 
beat becomes diffuse and can be noted 
moving downward and outward 
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Goodpasture 22 had two cases with 
auricular fibrillation who died of myo- 
cardial exhaustion. One showed a focal 
necrosis of the myocardium and the 
other an extensive necrosis However, 
these two patients had pathology 
other than the hyperthyroidism which 
could account for the myocardial ne- 
crosis 

More recently, Thomas 23 reports a 
case of exophthalmic goiter with car- 
diac decompensation, who died on the 
third day He found a slight increase 
m connective tissue about a few blood 
vessels, a slight infiltration of poly- 
nuclears and mononuclears between 
the strands of fibers The cause of 
death of the patient, however, was a 
coronary thrombus He reports an 
exophthalmic goiter patient with car- 
diac decompensation and auricular 
fibrillation of more than a year’s dura- 
tion, who made such a complete re- 
covery that he felt that severe intoxi- 
cation certainly need not produce per- 
manent cardiac damage 

Haslumoto 21 examined two hearts 
from exophthalmic patients and found 
“lymphocytic infiltration between mus- 
cle fibers 01 around blood vessels”. 

These reported cases are too few to 
permit us to form a definite opinion 

Goodpasture 23 fed rabbits thyroid 
extract and thyroxin and found “slight 
but definite lesions m the my ocardium, 
notably pcri\ascular necrosis or fibro- 
sis m the wall of the right ventricle, 
focal necrosis or fibrosis m the pap- 
illary muscles of the left ^ntricle and 
more rarely scattered email focal nec- 
rosis within the myocardium else- 
where”. “With chloroform inhalation, 
the>e animaK showed widespread myo- 
cardp* nccrosi-.” lie, therefore, came 


to the conclusion that “hearts overstim- 
ulated by disease of the thyroid and 
laboring in a condition bordering on 
exhaustion were in a state of greater 
susceptibility to injury by toxic sub- 
stances, such as may have resulted 
from a relatively mild terminal infec- 
tion which, under other circumstances, 
might not have injured the myocai- 
dium” This conclusion is certainly 
well-worth remembering. Tonsillec- 
tomy or pulling of the teeth, in such a 
patient, may bring disastrous results 
Hashimoto 24 produced experimental 
myocarditis in animals with toxic doses 
of dried thyroid substances and found 
interstitial tissue lesions not unlike the 
Aschoff nodules in acute rheumatic 
fever and when the lymphocytic infil- 
tration was increased it caused disin- 
tegration and destruction of muscle 
fibers The hearts of these antmals 
showed enlargement 

Farranti 20 found in the hearts of 
thyroid-fed cats and rabbits swollen 
muscle fibers with few nuclei and no 
tiansverse stnations Iscovesco 2T found 
that repeated injections of thy'roid ex- 
tract produced, in rabbits, hypertrophy 
of the heart Other organs, such as 
suprarenals, ovaries, uterus, spleen 
and kidneys shared in this enlarge- 
ment Hoskins , 28 Herring ,- 0 Hewitt 30 
and others 31 obtained similar results, 
namely hypertrophy of the heart anil 
hypertrophy of the other organs Ex- 
periments by Simonds and Brandes 3 * 
who fed dessicated thyroid to dogs re- 
sulted in further proof that there i** an 
actual hypertrophy of the heart 
Certainly these experimental find- 
ings cannot be ignored 

Does the heart have more work m 
thyrotoxicosis 5 DnucN Mcakin* and 
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Sane 82 report an increased minute 
volume output of the heart m thyro- 
toxicosis and this increase is propor- 
tional to the increase in metabolism 
The systolic output per beat of the 
heart decreases after thyroidectomy 
Fullerton and Harrop 34 found a paral- 
lelism between the increase in basal 
metabolism and cardiac output per 
minute. Rabmowitch and Bazin 35 are 
the only ones who did not find an in- 
creased cardiac output m thyrotoxico- 
sis Robinson 30 studied a case of thy- 
rotoxicosis and found that the cardiac 
output was actually increased to a 
greater degree than the oxygen con- 
sumption of the body This means 
that, m this disease, there is a con- 
stant extra load imposed on the heart 
In this particular case, Robinson found 
after thyroidectomy that the minute 
output fell from 10,000 cc to 3,890 
cc , while the metabolism fell from 
plus 58 to plus one This gives us 
some idea as to the great amount of 
work the heart does m thyrotoxicosis 
Burwell and his coworkers 37 found a 
definite increase in cardiac output m 
thyrotoxicosis 

What are the subjective symptoms 
referable to the cardiovascular sys- 
tem in thyrotoxicosis ? At the outset, 
let me state that there is little differ- 
ence m the cardiac disturbances, be- 
tween exophthalmic goiter and the 
adenoma with secondary hyperthy- 
roidism It must be remembered, 
however, that exophthalmic goiter is 
usually found in much younger indi- 
viduals than is adenoma with hyper- 
thyroidism For that reason, we must 
expect physiologic changes in the car- 
diovascular tree m these older patients 


with adenoma and secondary hyperthy- 
roidism 

Probably the first symptom of 
which these patients complain is pal- 
pitation or being conscious of their 
heart action, usually brought on by 
mental or physical exertion of a mild 
nature The sensation of pounding m 
the chest will naturally unnerve an al- 
ready highly-nervous patient Some- 
times, there are attacks of palpitation 
of a paroxysmal nature and it is then 
that we suspect an irregularity Soon 
these patients notice undue breathless- 
ness or fatigue on the least exertion 
It is not long, thereafter, that this 
dyspnea becomes more marked The 
patient flushes freely and spasmodi- 
cally on account of the great lability of 


e vasomotor system. A common 
implaint is the throbbing in the neck 
id a sense of tightness or constriction 
; it Quite often distress over the 
■ecordia or a fullness m the chest may 
:nd the patient hurriedly to the doc- 
,r This distress or fullness, even 
Jled pain by some, is not severe 
here is no radiation of this discom- 
irt and usually it is designated as be- 
g in the region of the apex or toward 
ie anterior axillary line 
Upon inspection, we see increased 
irotid pulsation and flushing of the 
tee and neck The skin of the face, 
:ck and upper chest has a salmon hue, 
/peremic and somewhat pigmen e 
he peripheral vessels, too, may show 
creased pulsation Capillary pulsa- 
ms are frequently noted Looking at 
e precordia, we note a forceful apex 
ip ulse which graduall) increases its 
)W er and, as time goes on, the apex 
at becomes diffuse and can be noted 
ovmg downward and outward 
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Palpation reveals a rapid pulse, 
soft and, at times, dicrotic, it might 
even be somewhat of a water-hammer 
pulse Tachycardia is always present 
The rate varies tremendously from 
day to day Elliot 38 tersely puts it 
“A patient showing a persistent tachy- 
cardia, temporary or permanent, 
should always be thought of at least, 
as a possible thyroid ” Too, Gmelm 30 
called attention to certain characteris- 
tics of the tachycardia, that it is con- 
stant with bed rest at night; that it is 
not influenced by drugs or narcotics, 
and that it disappears promptly after 
operation 

This increased rate is not evidence 
of heart disease but is evidence of a 
response to the increased demands 
made upon the heart by the increased 
metabolism The precordia reveals to 
palpatation, a forceful apex beat, first 
localized and then diffuse and moving 
to the left and downward as the dis- 
ease progresses Quite often we are 
led to believe that we are feeling a 
systolic or even a presystohc thrill At 
the pulmonic area, we may feel a dis- 
tinct shock due to the violent closure 
of the pulmonic valve 

When the heart is percussed , we get 
a definite increase of the relative dull- 
ness downward and outward ; later, the 
right border-dullness is increased 
Ofttimes the base shows an increased 
dullness 

Auscultation reveals a whistling 
sound a bruit o\cr the carotids and 
their branches particularly o\er the 
thyroid r-nem>. A so-called “pistol- 
c hnt ,f may Ik. heard cner the brachials 
vtd femoral- '{'he sounds* of the heart 
arf loud, t -peualh -o is the fir-t 
- -und Ofon two t>n«‘- oi murmur.- 


are heard, both are systolic m time 
and blowing in quality One is best 
heard at the third left intercostal 
space and is localized The second is 
best heard at the apex and has a vari- 
able transmission It is thought that 
the first is probably due to changes in 
the blood-flow, while the apical mur- 
mur is probably due to functional 
regurgitation at the mitral valve due ,to 
dilatation of the left ventricle. Im- 
provement or cure of the hyperthyroid- 
ism results in the disappearance of 
these It must be remembered that in 
hyperthyroidism, we never hear dias- 
tolic murmurs unless there is an asso- 
ciated heart lesion and this, of course, 
might be present 

Willius and Boothby, in a series of 
toxic thyroid patients found, for 
exophthalmic goiter, a blood pressure 
average of 147 systolic and 73 diastolic 
and a pulse rate of 123, while in the 
adenoma with secondary hyperthy- 
roidism, the systolic average was 153 
and the diastolic w^as 83 and the pulse 
rate no It is seen that m the toxic 
adenoma patient, the systolic blood 
pressure is elevated considerably more 
than it is in exophthalmic goiter and 
it differs also from exophthalmic 
goiter 111 that the diastolic is also in- 
creased “It is rare to find in 
exophthalmic goiter a diastolic over 
90, while in toxic adenomas, it is not 
unusual to find readings o\er 100 ’ 
Bed rest and actiuty, either physical 
or mental, will obviously influence 
blood pressure readings. 

Harris 4 " noted a relationship be- 
tween pulse rate and pufce pressure 
m exophthalmic goiter In tachycar- 
dia due to bacterial toxins, acting 0:1 
the heart mu-cle; in the tachycardia of 



511 


Caidiac Conditions m 

other forms of myocardial disease, m 
the tachycaidia of cardiac neuras- 
thenia and m the tachycardia of heait 
failure, the pulse pressure is usually 
diminished and Hains believes that it 
is onlv m exopthalmic goiter that 
there is both an increase in pulse rate 
and, at the same time, a high pulse 
piessure It is interesting to note that 
blood piessuie readings in auricular 
fibrillation are the same as in normal 
rhythmic cardiac action 

It is an old fact now that m thyro- 
toxicosis, theie is an increased basal 
metabolism The resulting rapid pulse 
rate and heightened pulse pressure is 
a physiologic response to bring about 
an increased late of circulation Means 
and Aub 41 noted a close parallelism 
between pulse rate and metabolism m 
about sixty per cent of cases, while 
m the remainder, there was only a cer- 
tain amount of parallelism They con- 
cluded that, in exophthalmic goiter 
patients, just as Benedict and Murch- 
hauser 42 concluded m normal cases, 
there is a relationship between heart 
rate and metabolism in different indi- 
viduals, but in a single individual, the 
resting rate is a good index of the pa- 
tient’s progress Sturgis and Tomp- 
kins 43 feel that a pulse rate at com- 
plete rest below 90 is seldom and that 
one below 80 is rarely associated with 
an increase in metabolism This, of 
course, is of practical importance 
Boothby and Willius 44 in basal me- 
tabolism tests on patients suffering with 
primary cardiac disease, find that the 
level is slightly elevated in comparison 
to that of the normal but that m de- 
compensated cases, there is a definite 
increase in the metabolism They feel 
this is due to actual increase in muscu- 
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lar work required in labored respira- 
tions and also due to the subjective 
sensation of distress with resultant 
nervousness DuBois 43 and Lev and 
Hamburger 40 report similar findings of 
increased metabolism in patients, suf- 
fering from primary heart disease and 
decompensation 

Germain See, 4T in 1878, emphasized 
the fact that the association of irreg- 
ularity of the heart with exophthalmic 
goiter had frequently been overlooked 
This is probably what we today call 
auricular fibrillation Bamberger 48 as 
late as 1919 collected only twenty-two 
cases of paroxysmal tachycardia m the 
literature He mentions that irregular- 
ity of the heart was present and this, 
of course, would suggest paroxysmal 
auricular fibrillation In 1918, ICrumb- 
haar 49 reported fifty-one cases of 
toxic goiter studied with the electro- 
cardiograph He found four cases 
with sinus arrhythmia, three with ven- 
tricular extra-systoles, three with au- 
ricular fibrillation, one with auricular 
flutter and two with delayed conduc- 
tivity In 1922, Hamilton 30 found 
eighteen cases of auricular fibrillation 
m 200 cases of hyperthyroidism He 
says that “very few cases of hyper- 
thyroidism over fifty fail to show au- 
ricular fibrillation ” Willius, Boothby 
and Wilson 13 ’ 14 in 3 77 patients with 
thyrotoxicosis found constant auricu- 
lar fibrillation in eight per cent and 
transient auricular fibrillation in nine 
per cent of the exophthalmic goiters, 
while in toxic adenomas, thej found 
ten per cent m each group They em- 
phasized that the duration of the in- 
creased metabolic rate is most impor- 
tant m regard to de\ elopmeiit of auric- 
ular fibrillation Phillips and A rider- 
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son 51 conclude that auricular fibrilla- 
tion is the most common cardiac ir- 
regularity associated with hyperthy- 
roidism and that it will usually disap- 
pear, if thyroidectomy is performed be- 
fore the heart has been permanently 
injured It is interesting to note that 
Stewart and Crawford 52 found exper- 
imentally on dogs that the heart is less 
efficient in the propulsion of blood, dur- 
ing irregular tachycardia than during 
the normal slower rhythm 

Willius, Boothby and Wilson found 
fifteen per cent of cases to have extra- 
systoles, which they feel have no 
significance in thyroid disorder Par- 
oxysmal tachycardia was not a com- 
mon disorder m thyroid disease, oc- 
curring in about one per cent of cases 
Hoffman, 03 m 1914, was the first to 
describe high T-waves in the electro- 
cardiograph tracings of patients, suf- 
fering with exophthalmic goiter 
Krumbhaar 40 described an “unusually 
prominent T-wave in most cases of 
toxic goiter which, in about one-half 
of the cases, was markedly and per- 
sistently diminished after operation ” 
Furthermore, he states that a diphasic 
or inverted T-wave, especially m 
Leads I and II, offers an unfavorable 
prognosis Willius, Boothby and Wil- 
son do not comment on the height of 
the T-wa\e except to call attention to 
the mfrequencv (one per cent) of in- 
version of the T-wave This m fre- 
quence is due to the fact that degen- 
erative changes in the myocardium are 
not common 111 hvpcrthvroidism Ham- 
burger 31 and his co-workers report 
several ca^es of their series as having 
a high T-vv a\ e which showed a definite 
lowering of the height when the thv- 
roiil was removed Previous rest with- 


out iodine has no effect but with iodine 
a lowering of the T-wave in most cases 
is noted. They, however, found no 
uniformity in the increased height and 
concluded that it had little, if any, re- 
lation to pulse rate. It is well to re- 
metnher in this connection that Roth- 
berger and Winterberg 35 found m pa- 
tients, having a marked accelerator 
tone, a high T-wave. 

The association of hyperthyroidism 
and angina pectoris is rare Lev and 
Hamburger 50 report six cases; Stur- 
gis 58 reports one case Hurxthal 15 
found two cases with angina pectoris 
out of 500 cases of cardiac failure 
with hyperthyroidism Haines and 
Kepler 57 remark that it is easy to over- 
look angina pectoris in the presence of 
severe hyperthyroidism, or mild hy- 
perthyroidism 111 a patient with angina 
pectoris. A heart having a coronary 
supply which is sufficient under 01 di- 
nary circumstances, may be inade- 
quate to meet the demands placed upon 
it by the added work of the heart pro- 
duced by hyperthyroidism and hence, 
the patient suffers pain An interest- 
ing case, which recently came to my 
attention, was that of a patient with 
myxedema of, at least, ten years stand- 
ing, with a minus metabolism of fort) - 
three, who had a bundle-branch block 
and who suffered definite attacks of 
angina pectoris when she received over 
one and one-half grams of thyroid ex- 
tract 

Sturgis'''' reports a similar case of 
mvxcdcma with associated heart dis- 
ease in whom attacks of angina pec- 
toris were produced when more than 
otic-half gram of thyroid extract wa*. 
taken 
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Recentty, we have read many arti- 
cles regarding cases of so-called 
“masked hyperthyroidism ” It was 
Charcot, 68 in 1885, under the heading 
“Maladie de Basedow formes 
frustes,” who called attention to a 
group of cases m which one of the 
'triad of characteristic symptoms of 
exophthalmic goiter was missing 
Chvostek, 00 m 1887, considered these 
formes-frustes cases as “symptom 
poor” cases in contrast to the well-de- 
veloped typical cases Levine and 
Sturgis, 01 m 1924, under the title 
“Hyperthyroidism Masked as Heart 
Disease,” reported five cases Priest 02 , 
in 1926, reported three cases of hyper- 
thyroidism, simulating primary heart 
disease In 1928, Tucker 03 reported 
three cases of hyperthyroidism without 
visible or palpable goiter Hamburger 
and Lev 0 * leport five cases, under the 
title of “Masked Hyperthyroidism ” 

' Freund and Cooksey 86 also report five 
cases of thyrotoxicosis, without vis- 
ible or palpable thyroid These pa- 
tients are middle-aged individuals, who 
do not present the classical picture of 
hyperthyroidism, but who show a 
group of symptoms which, if analyzed, 
will place them in the hyperthyroid 
field They have a staring expression 
of the eyes, an increased warmth, red- 
ness or pigmentation of the skin, in- 
creased restlessness and unexplained 
loss of weight, and come to the doc- 
tor with a complaint in one of the mam 
systems, quite often cardiovascular 
They have a persistent increased me- 
tabolism and under iodine medication 
or thyroidectomy, they improve or get 
completely well This group must be 
kept in mind, as its ranks are increas- 
ing due to the added stress and strain 
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which men and women over forty-five 
are now experiencing 

All of us have seen cases of hyper- 
thyroidism which give no history of 
previous heart involvement and still 
have symptoms of heart failure Hurx- 
thal 16 studied 500 cases and came to 
the conclusion that the average age of 
congestive heart failure was above 
forty with a large percentage showing 
previous cardiovascular disease He 
feels that “thyrotoxicosis has a spe- 
cific excitatory effect on the heart and 
that this, more than the demands for 
increased work, produces failure m a 
heart weakened by the degenerative 
processes of age ” In his opinion, the 
most significant causes of congestive 
heart failure m hyperthyroidism are 
age and its accompanying cardiovas- 
cular changes, the specific heart dnve, 
auricular fibrillation, and the duration 
and intensity of thyroid activity An- 
drus 00 feels that when congestive heart 
failure appears under forty that there 
must be “a pre-existent rheumatic or 
more rarely a syphilitic heart disease ” 

If you will review your own cases, 
you will be struck by the fact that the 
majority of these congestive heart- 
failure patients were older individuals, 
who, for many years, had adenomatous 
thyroids with secondary hyperthyroid- 
ism These patients usually give a his- 
tory of many exacerbations and re- 
missions 

A review of this kind would cer- 
tainly lack completeness, if I did not 
discuss a condition more prevalent 
than even thyrotoxicosis I mean the 
syndrome of neuro-circulatorj asthenia 
or “effort syndrome” as it affects the 
cardiovascular tree and which might 
even be mistaken for a toxic thyroid 
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heart You can well imagine the dif- 
ficulty in diagnosis when such a pa- 
tient has an associated enlarged thy- 
roid. 

Addis and Kerr 07 examined many 
recruits, during the war, and found 
these embryonic soldiers were com- 
plaining of increased pulse rate, 
tremor, and of cold, moist hands which 
became cyanosed when dependent. 
They even complained of precordial 
pain with dyspnea and palpitation on 
moderate exertion, dizziness, flushing 
and fainting This condition was 
found both in patients who had nor- 
mal-sized thyroids and those who had 
enlarged thyroids Addis and Kerr 
felt that the thyroid had no etiologic 
relationship to the nervous picture 
Plummer, though, feels that these pa- 
tients with neurocirculatory asthenia 
are more prone to thyroid enlargement 
than are normal individuals 

Remember, in this condition, that 
this tachycardia disappears with rest 
and sleep Dell’ Acque and Aschner 08 
noted in hyperthyroidism that the 
average pulse rate increased 4 82 upon 
changing from a reclining to a stand- 
ing posture, while m neurotic patients, 
it was five times as great, namely, 25 3 
This might be a good diagnostic point. 
Peabody and his co-workers 00 found 
that the basal metabolism was normal 


in soldiers with so-called “irritable” 
hearts and furthermore they were im- 
pressed with the fact that these pa- 
tients showed a marked tachycardia, 
easily provoked by mental or physical 
strain, which disappeared when they 

were allowed to lie down for a short 

< 

period 

Summary 

Parry should be given credit for 
first describing thyrotoxicosis and 
especially so its cardiac manifesta- 
tions The fact that cardiac complica- 
tions, in young people, are infrequent; 
the fact that severe intoxications give 
no clinical picture of decompensation 
in previously undamaged hearts, the 
fact that after complete relief, by thy- 
roidectomy in previously undamaged 
hearts, there is a complete return of 
normal cardiac findings, all tend to up- 
hold the opinion that hyperthyi oidism 
does not cause permanent myocardial 
changes As the so-called “irritable 
heart” m neurocirculatory asthenia ap- 
proaches m symptomalogy the heart in 
thyrotoxicosis, we must not lose sight 
of the variations in tone of the vagus 
and sympathetic nerves, which might 
play a cardinal role In a practical 
consideration of this topic, it is well 
ever to keep in mind that hyperthy- 
roidism does cause marked subjective 
heart symptoms 
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Editorials 

THE PROGRAM FOR THE GENERAL SESSIONS OF THE 
SIXTEENTH ANNUAL CLINICAL SESSION IN SAN FRANCISCO 


In the week of April 4, 1932, will 
occur one of the great medical meet- 
ings of the year The Annual Session 
of the College has become a focal 
point for those interested m the med- 
ical, as contrasted with the surgical, 
interests of our profession 
That the College is meeting a need 
in medicine on this continent has been 
attested by its remarkable growth m 
numbers and in influence during its 
relatively short existence, and particu- 
larly during the period of less than a 
decade following its reorganization 
The College stands today as repre- 
sentative of those practitioners who 
are concerned with both the science 
and the art in medicine, as the Am- 
erican College of Surgeons is a meet- 
mg ground for those concerned with 
the surgical specialties The College 
has not attempted, nor has it mani- 
fested at any time a desire, to invade 
the fields so well cultnated by the 
American Medical Association, The 
American Hospital Association, The 
Association of Medical Colleges and 
other associations formed for promo- 
tion of their own %anous interests 
'I he primarj purposes of the College 
an- tin encouragement and pre«ena- 
t*»m of high standards, the dtssemina- 
tio'i ot l uovdedge within its field and 
the t "hu.ijton of tin historic and l >- 
th* t r round in v tach medicine. a*- 

5?S 


one of the learned professions, grows 
There is no desire to set the members 
of the College apart from other med- 
ical men', but there is clearly shown a 
desire to stimulate all men in medi- 
cine to the level of professional, ethi- 
cal and cultural achievement at which 
fellowship m the College is possible. 

Each session of the College has re- 
flected the purposes and ideals thus 
briefly stated The San Francisco 
Session will be the first to be held 
beyond the Mississippi While the 
United States census has shown in 
recent decades only a slow movement 
of the center of population westward 
along the thirty-ninth parallel, located 
now in southwestern Indiana, there 
has been a remarkable development, 
not only m population, but also in 
power, in influence and in culture 
along the entire Pacific Coast Here 
a people from the same ethnic sources 
and with, in general, the same cultural 
and political purposes as found in our 
population eastward has accumulated 
But this people has a genius of its 
own There is a freshness in its point 
of mow, an exuberance in its spirit, 
and a capacity for budding great in- 
dustries and noble institutions tint «ct 
it somewhat apart, due, no doubt, m 
go >d measure to its *,ga and t alley and 
moiritam San Franco mo «>cv ,, pk- •' 
mar the nn'r-r of :V gr'at 
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empire and this makes it a fitting seat 
for the first meeting of the College to 
be held within its bounds 
Two great medical schools form the 
nucleus of an important medical cen- 
ter The medical school of the Uni- 
versity of California, with the Hooper 
Foundation for Medical Research, and 
the Stanford Umveisity Medical 
School are known the world over 
These institutions, with their labora- 
tories and hospitals, together with all 
other medical facilities around and 
about the Bay of San Francisco, have 
been placed at the disposal of the Col- 
lege for the week of the meeting 
Each morning, on Tuesday, Wednes- 
day, Thursday and Friday, clinics and 
demonstrations will be held in which 
the advanced work in these institutions 
will be exemplified As is customary, 
each member of the College will be 
given an opportunity, long in advance 
of the meeting, to choose the places 
he desires to visit and the men and 
subjects he wishes to hear This is 
arranged from the office of the Execu- 
tive Secretary of the College and the 
early disposal of this matter, which 
might otherwise be confusing, lends 
order to this part of the program The 
arrangement of the laboratory and 
clinical portion of the program is in 
the hands of Dr Wm J Kerr, Pro- 
fessor of Medicine in the University 
, of California, who is general chair- 
man for the Session This will be 
the second meeting in which the Pres- 
ident of the College has been respon- 
sible for the program of the general 
sessions, attended by all fellows, as- 
sociates and guests, and in which all 
the formal papers and addresses are 
piesented There will be five after- 


noon and two evening sessions of this 
character On Monday the short in- 
troductory program of welcome will 
be followed by scientific papers On 
Monday evening a program of extra- 
ordinary interest will be presented On 
both Tuesday afternoon and evening 
the scientific sessions will continue, 
while on Wednesday, Thursday and 
Friday, only the afternoons will be 
thus occupied, Wednesday and Thurs- 
day evenings being given over to the 
convocation and the banquet 
For the seven afternoon and eve- 
ning sessions set aside for the presen- 
tation of scientific and practical mat- 
ters before the entire group, a pro- 
'gram of outstanding merit with some 
unique features is being arranged 
This seemed to your President to be 
an opportunity for the exposition of 
the best medicine on the Pacific Coast 
Men deemed capable of sound and 
scientific presentation have been in- 
vited to take part and their response 
has been very gratifying The mem- 
bers of the College will thus have an 
opportunity to see and hear a remark- 
able group not so commonly seen and 
heard when the programs are given 
farther east This opportunity of con- 
tact with men about whose work we 
know and yet with whom contact has 
not been as frequent as desired will 
be a feature of great value and inter- 
est 

While there is an unusual number 
of new names on our program, both 
from the coast states and from tin. 
country at large, the out landing 
names m medicine will be well repit- 
sentcd This is not the time nor phut 
to detail names and subjects but ,t 
ma> be said that a program of v.ule 
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range and interest has been arranged 
Final selection of many offerings is 
still to be made Experience has 
shown that not more than about fifty 
papers and addresses can be well pre- 
sented in the allotted time, giving fif- 
teen to twenty minutes to each presen- 
tation, with an occasional extension of 
time when the interest of the subject 
requires it 

Even to suggest the wide range of 
subjects offeied would be difficult, but 
the appearance of certain trends m 
modern medicine makes this attempt 
worth while There will be the study 
of the physics and physiology of ar- 
teriosclerosis and hypertension b} a 
master Pulmonary arteriosclerosis 
and the congenitally narrowed aorta 
have a place The onset of decompen- 
sation of the heart m elderly patients, 
a follow-up study of hypertension, and 
an experimental and clinical study of 
the effect of hj pothroidism upon the 
heart with tw r o studies of an extensive 
material, one on cardiovascular syph- 
ilis and one on the electrocardiograms, 
will gne valuable contributions to oui 
knowledge of the heart and blood ves- 
sels The lungs and bronchi are 
studied from several angles Atelec- 
tasis and tubeiculosis, the tieatmenl 
of cavities, some obscnations on pul- 
monan emphysema and the role of 
1 Helena in asthma will he among the 
-uhjects of umiii. I mteiest The 
tner will receive attention with sub- 
jects ranging iron tht effect of the 
admmiNttatto i of gluco-e and insulin 
>>'t the i 1 r < i c<*nn ’ll. to an umiMial 
stn.h »*t i inn f * c. of tin 

m O' •. * \ to tin t *dne\s, 

’ v f -Its *•_ «** ^ r ttii'*; t , v »d n* 

. **< ’ \ ,|j 'r («•* t •• .* '« ~ 


disease and a study of the relationship 
of nephritis and nephrosis 
The practical applications of recent 
discoveries m the field of gastroin- 
testinal physiology, the absorption ot 
sugar fiom the intestinal tract, the 
clinical aspects of gastric secretions, 
and the elements of enor in diagnosis 
m jaundiced patients are to be dis- 
cussed On the subject of the adienal 
glands, there will be presentations of 
unusual significance from both the ex- 
perimental and clinical standpoints 
The biological and clinical importance 
of ovary-stimulating substances will 
be brought out There will be a study 
of calcium metabolism and diseases of 
the parathyroid gland Recent studies 
on the chemical pathology of epilepsy 
and on its treatment appear We will 
learn something more of the mechan- 
ism of edema formation in disease 
There is a study of leukopenia, on the 
action of benzol, roentgen rays and 
radium on the blood and blood-fotni- 
ing organs , on the relation of para- 
nasal sinus infection to disease else- 
whcie, on the clinical significance of 
the ati opine tongue; and on the ex- 
perimental basis for vaccine treatment 
of chiomc artlmtis with a summary 
of iesults of treatment. There will 
be studies on the chcmotheiapy of 
amebiasis, together with a consideta- 
tion of human amebiasis 

While there will he many grouping* 
of papers on allied subj’eets, s^mpoi* 1 
do not constitute an outstanding f( a* 
lure of the piogram One symposium, 
hov.cvci. will nvkt up for the lark of 
sn r >n\ other- 1’icent >< ws !mt *** 
an almost tmlvhev.Oh ad.an r< * ' <*ur 
kno.* ledge m the tuvoluotw; n 
‘'•.‘'tern N */»t .<nk hive MP'onif-t 
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been able to construct a fairlj compre- 
hensible picture of it but the physiol- 
ogists have delved deeply into its 
function m many species of animals 
and very recently have added greatly 
to our knowledge of hormonal con- 
trol Pituitary hormone, adrenalin 
and acetyl chohn have been subjected 
to such intensive study that then ac- 
tions are becoming quite thoioughly 
known Much has been learned re- 
cently of the sympathetic control of 
the kidneys and of blood pressure, of 
the penpheral vessels, of the gastro- 
intestinal tract and of the urinary 
bladdei Even as this knowledge has 
been developing, surgery has been 
making use of it It, therefore, seems 
that a symposium on the, involuntary 
nervous system, which would bring to- 
gether the anatomist, the physiologist, 
clinicians m medicine, and surgeons, 
would be of the most profound inter- 
est If you think of the names of 
the men you would most wish to hear 
on these subjects, you will be likely 
to find them on the program when it 
is finally announced An outstanding 
anatomist m this field, and the two 
greatest physiologists m this country, 
are on the progiam for this sym- 
posium 

The history of medicine has been 
given a place on previous programs, 
notably that of the Minneapolis meet- 
ing, and approval of this feature by 
the Fellows has been very general At 
this time of uniest and uncertainty, 
affecting medicine as it does all other 
walks of life, an address on medicine 
in Utopia will be particularly appro- 
priate Many books on Utopia have 
been written and the relation of the 
ideas about medicine m that happ\ land 


will have an immediate interest There 
is a lively story on medicine on the Pa- 
cific Coast and it is hoped that this can 
be made available 

Many other items of interest are on 
the program but this will suffice to 
show that the program of the Gen- 
eral Session of the San Francisco 
meeting promises to reach the high 
standards set m recent years The 
opportunity of securing low rates of 
travel to the coast, the extension of 
time customary for travelers to this 
legion, the opportunity either preced- 
ing or following the meeting for va- 
cations m the land of sunshine and 
flowers, should make the San Fran- 
cisco Session one of the most attrac- 
tive we have ever held Subsequent 
issues of the Annals will give all the 
details of arrangement and of the pro- 
gram It is to be hoped that all Fel- 
lows will give a ready response to the 
efforts of our California hosts 

S M W 


THE SASKATCHEWAN 
EXPERIMENT 

In Saskatchewan, and to a less ex- 
tent m Manitoba, there is m operation 
a “municipal doctor” system which is 
intended to solve the problem of ob- 
taining good medical care for the resi- 
dents of certain rural communities 
The chaiacter of this S3 stem with its 
policies and procedures is the subject 
of the ele\ enth publication of the Com- 
mittee on the Cost of Medical Care, In 
C Rufus Rorcin The rural municipal- 
ity, composed of nine township's, is en- 
tirelj apart as a unit of government 
from such cities, towns or village* a* 
ma) r be situated within it* area Cecil 
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rural municipality is a unit for ad- 
ministrative purposes, including the 
levying of taxes In Manitoba there 
are three, and in Saskatchewan there 
are twenty municipalities which em- 
ploy full-time physicians and levy 
taxes to pay for this service Twelve 
others make grants of $1,500 or less 
as inducements to physicians to prac- 
tice in their communities, and as re- 
muneration for services as public 
health officers and for the care of 
indigent persons The median salary 
of the twenty full-time municipal doc- 
tors in Saskatchewan is $4,000 Each 
serves an average population of about 
1800, receives from 1,000 to 1,500 of- 
fice calls annually, and makes from 300 
to 500 visits to the homes of patients 
Notwithstanding the full-time status, 
opportunity is provided in nearly all 
cases for the municipal physician to 
earn additional income from special 
services In some instances he is di- 
rected to make nominal charges for 
specified sei vices. An interesting ex- 
ample of these is a fee for the “initial” 
house v isit m any illness Apparently 
the object of this is to discourage house 
calls for minor conditions which could 
be properly treated at the office Most 
of the municipalities !e\y taxes upon 
the basis of the value of farm lands and 
the municipal physician levy usually 
amounts to between $7 50 and $10 00 
per family. Arrangement is usually 
made by which transients and residents 
not eligible to the sen ice maj be treat- 
ed upon a fee basis The doctors them- 
sd\ e? say that while they do more work 
they aho receive a larger net income 
thin could be earned b\ private practice 
1*' tl>»* same areas, partly because there 
a re i\ 1 “had debt-. " Certain advan- 


tages and disadvantages of this entire 
system, which is fundamentally merely 
contract practice, are obvious. Oppo- 
sition has come largely from non- 
resident landowners, from well-to-do 
farmers with small families, and from 
those living close to the doctor’s office. 
Independent physicians in towns in- 
cluded within the areas of the rural 
municipalities using this system and 
in adjacent communities recognize that 
the presence of municipal physicians 
has had unfavorable economic effects 
upon their practice; and private phy- 
sicians in Saskatchewan on the whole 
express disapproval of the system, al- 
though they admit that in certain rural 
areas it may be the only way to as- 
sure the continued presence of a med- 
ical practitioner This, as well as 
other modifications of the time-honor- 
ed relationship between physician and 
patient in private practice, should re- 
ceive careful attention and study. 
Whether his initial reaction is one of 
strong disapproval or not, the medical 
man of today can ill afford to be in- 
different to such tentative schemes for 
altering medical economics Rather 
should he study and weigh each of 
them that he may be prepared to ex- 
ercise a constructive directing influ- 
ence if occasion arises If modifica- 
tions are ever found necessary, they 
should originate within the medical 
profession itself, and not be foisted 
upon it They should represent the 
best constructive thought of which the 
medical mind 111 capable. Only through 
such active participation in the eco- 
nomics of public health can the medi- 
cal profession hoj>c to uphold those 
high standards of practice which arc 
absolutely essential 
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ACCIDENTAL INJURIES AND 
OCCUPATIONAL DISEASES 
In a recent decision, the Tennessee 
Supreme Court (Morrison vs Tenn- 
essee Consolidated Coal Co , 39 S W 
(2nd) 272, decided June 10, 1931) 
holds that there is no recourse under 
the workmen’s compensation act for 
a disease, occupational or otherwise, 
unless that disease natuially results 
from an accidental injury Further 
"an injury to be regarded as an ac- 
cidental injury under the compensa- 
tion act, must be an injury unforeseen, 
unexpected, and fortuitous An ele- 
ment of unexpected casualty must be 
present” Likewise, the origin or in- 
ception of the disease must be assign- 
able to a determinate or single occur- 
rence identified in space or time, it 
was pointed out This decision is 
seemingly m accord with the general 
usage of the terms in the statutes and 
probably rightly interprets the spirit 
of the earlier phase of the movement 
to insure compensation for occupa- 
tional injuries However, it should 
attract attention to the fact that there 
is a general tendency to apply the 
principle of compensation more broad- 
ly than the original intent of the law 
In addition to those occupational in- 


juries which are accidental in the sense 
defined in the decision to which refer- 
ence has been made, many now con- 
sider it both proper and desirable that 
compensation should be paid for those 
injuries which grow out of the long 
continued operation of the causes of 
occupational disease Here the situa- 
tion is somewhat different In many 
instances, instead of the element of 
the unforeseen, unexpected and for- 
tuitous casualty being present, the 
worker has entered upon his employ- 
ment in full knowledge that a hazard 
existed and has elected, although it 
may be under the stress of necessity, 
to expose himself to that hazard One 
must feel in accord with the desire to 
give such workers compensation, es- 
pecially when they have not been made 
aware of the hazards existing It 
would seem, however, that cooperative 
insurance with the cost apportioned 
between the empldyer and the em- 
ployed more justly meets the needs 
of this group At least, it is highly 
desirable that statutes providing com- 
pensation for occupational injuries 
and occupational diseases be so framed 
as to discriminate between the various 
classes of those entitled to the benefits 
which are provided 
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The Etiology of Gall Stones I Chemical 
Factors By Rudoi ph Schoenheimer and 
Leo Hrdina (Proc Soc Exp Biol and 
Med , 1931, xxvin, 944-945 ) 

The problem of gall stone formation is 
the problem of the precipitation of cholesterol 
out of the bile The question has been m- 
\estigated as to whether the ability of bile 
to hold cholesterol in solution might be due 
to some one or all of the bile acids It was 
found that the precipitation of bile acids 
from human bile by ferric chloride, by lead 
acetate, or by any other means produces a 
simultaneous precipitation of cholestenn 
The complexes of bile acids and cholesterol 
are readily soluble in water and may be 
purified without lessening the cholesterol 
content Large amounts of these com- 
plexes have been isolated from human bile 
m which it appears that all or nearly all of 
the cholesterol is thus bound In dog or ox 
bile, on tin. contrary, most of the bile acids 
are in combination with fatty acids rather 
than cholesterol This explains the complete 
absence of cholesterol-containing gall stones 
in these animals As for man, this investi- 
gation shows that whence er the organism by 
am pathological pioccsscs brings about a 
significant lowering of the bile acids in the 
gall bladder in relation to the amount of 
cholesterol m it precipitation of cholesterol 
p- bo’.nd to occur 

/ / < Etiology of Gall Stone; II Rule of 
the Gall HUulJcr Be Kowuvn Andrews 
Ki no in f?cHorMtnu»-K and Lio Updixa 
(Proc S'c L\p Biol and Med, 1031, 

lY-hr no’-pnl conditions tin gall bladder 
n *■ \ m it- cnnrc-itrntimr effect upon the 

ml', , t, {,i ,.t, ,,-}i uatc- rap’d!} ; while 
' 'dt ,ir*d c*'> >Y U n I n tKv arc ab- 
> >-l * .tt all, in ,i> or?Kf] 1* an ujnil rati 
v - V- o,'*< /i s * « i»ig< r tint 

• -<■ * til r *•<- 1 * d x ,{>- to fi ,t.i 


the cholesterol in solution In a series of 
experiments in which the cystic duct was 
ligated, leading to infection of the gall blad- 
der, with added traumatic insult, the action 
evas diametrically opposite m respect to 
differential absorption In every case an in- 
crease m the concentration of cholesterol 
w’as found, averaging -j- 29 per cent, and a 
lessening in the concentration of the bile 
salts, averaging — 28 per cent, was found 
The ratio of bile salts over cholesterol wns 
97 for normals and 59 for sixteen experi- 
ments This change is sufficiently marked to 
cause precipitation of cholesterol if con- 
tinued for any length of time Apparent!} 
the gall bladder mucosa has great absorptive 
poever for bile salts if diseased 

The Etiology of Gall Stones IIJ Bile 
Sall-ClioJcstciol Ralto m Human Gall 
Stone Cases By Edmund Andrews, Ru- 
Dor.pn ScnoCNiiniMER and Leo Hrdina 
(Proc Soc Exp. Biol and Med, 193b 
xxvm, 947-948 ) 

The two preceding studies having sug- 
gested that cholesterol stones are found in 
the human gall bladder because there are not 
enough bile salts present to hold the choles- 
terol in solution, one would expect to find 
m human gall bladders with cholesterol 
stones a lesser quantity of bde salts Re- 
sults of analyses confirm this expectation 
In a group of operated cases the bile salt- 
cholcslorol ratio was found to average 3 4. 
and m the mixed bladder bile from 30 ex- 
amples. of cholelithiasis found post-mortem 
this ratio was 06 The control series of 
Neuman on normal human gall bladder^ 
gaee .1 bile acid-cbo T cctcro! ratio of from 10 
to 2; and Hamimrsku found ratios of 10 
and pi re~pecti\cl\ in two cases of suddiu 
nccid' mil death figures add further 

p-oot to the tbeorj that cholesterol 
art fin to a fault, dificcntin! ibsorptmT 01 
h.le acd .a.'! thole pro! I* 1 the abno r n d 
pill Mido r na o-i 
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Lead Poisoning m Biass and Bronze Poun- 
di'cs By Frank G PedUy, MD, 
D P H (The Canadian Med Assoc Jr , 
1931, xxv, 299-303 ) 

Lead poisoning is an important hazard in 
certain types of bronze foundries Bronze is 
essentially an alloy of copper and tin, and 
brass an alloy of copper and zinc However, 
this distinction is not always observed in 
naming alloys Lead is frequently added to 
both, sometimes to improve them, some- 
times to cheapen them In railroad bronzes, 
such as bearings, the antifnctional qualities 
of lead make it a valuable constituent and 
it may be present m amounts as high as 20 
per cent The hazard arises in part through 
the volatilization of lead at the temperature 
necessary to insure the melting of the cop- 
per constituent in the preparation of the al- 
loy and during the subsequent pouring of the 
molten alloy, and, m part, from the sub- 
sequent grinding and polishing of the cast- 
ings Of 38 men engaged 111 the founding 
of high lead bronze, 24 were found to be 
suffering from acute lead poisoning, nine 
others showed definite evidence of lead ab- 
sorption, and only five showed no evidence 
of plumbism Three brass polishers who 
succeeded each other on the same emery 
wheel became poisoned with lead Blood 
smears were examined from 26 men engaged 
in polishing low lead brass and bronze (less 
than six per cent lead) Five of these 
showed stippled cells in a number well m 
excess of 200 per million red cells It is 
the belief of the author that lead plays 
an important part in the disease pictures 
variously diagnosed as brass poisoning, 
bronze poisoning, and copper poisoning 

The Relation of Heredity to the Occur) cnee 
of Spontaneous Leukemia, Pscudolenkemta, 
Lymphosarcoma and Allied Diseases in 
Mice , Preliminary Repot t By Maud 
Slye (Am Jr of Cancer, 1931, xv, 1361- 

138s) 

The familial occurrence of human leukemia 
and of the related lymphatic diseases has 
been noted repeatedly While the data in 
each individual report are few, they are 


all in agreement in indicating that in man 
the leukemic diseases have an hereditary 
basis and tend to run in families, and,, fur- 
ther, that they tend to occur 111 cancer 
strains Dr Slye found 975 examples of 
the leukemic diseases m the first 50,000 mice 
autopsied by her The division between the 
sexes was practically equal All instances 
of leukemia, pseudoleukemia, and lympho- 
sarcoma were m families carrying other 
forms'’ of malignancy All occurrences of 
these diseases have been in a limited num- 
ber of strains of mice Whole races of mice 
of other derivation, but living tor many 
generations under identical environmental 
conditions, have been entirely free from 
these conditions The difficulty in certain 
recognition and differentiation of members 
of this group of diseases by histopathologi- 
cal methods is fully recognized, yet the re- 
sults obtained furnish both negative and 
positive evidence for the assumption that the 
tendency to these diseases and the absence 
of these diseases are both subject to the 
control of heredity Likewise since the 
leukemic diseases were found to occur in 
cancer strains only, there is strong evi- 
dence in support of the view that the leuke- 
mias, pseudoleukemias, and Jymphosai comas 
are members of the neoplastic group 

Tumoi Immunity By Thomas LtMsntv, 

M D (The Am Jr of Cancer, 1031, \v 
563-640 ) 

From extensive experimentation with sev- 
eral strains of transplantable tumors, Lums- 
den believes that it may be safely concluded 
that anti-malignant-cell bodies, lethal to can- 
cer cells but harmless to normal tissue ceIN 
can be produced When an implanted tumor 
already established in the body is gradually 
destroyed by injecting antiserum or formalin 
into it, active immunity against the tumor is 
induced by a mechanism which may lie called 
autovaccination It has still to be learned 
whether similar effects can be obtained with 
spontaneous tumors, in which the relation- 
ship between host tissue and invading ti«uc 
may be quite different 
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The Pathology of Internal Diseases. By 
Wiluam Boyd, MD, MRCP, Ed , 
Dipl Psych , F R S C , Professor of 
Pathology m the University of Manitoba , 
Pathologist to the Winnipeg General Hos- 
pital, Winnipeg, Canada xvi + 888 
pages 298 illustrations Lea and Febiger, 
Philadelphia, 1931 Price, $1000 
This is a companion volume to the au- 
thor’s Surgical Pathology, with only a 
minimum of unavoidable overlapping be- 
tween the two It aims to present the 
pathology of those diseases which are found 
m the medical wards of a teaching hospital 
and to relate their signs and symptoms to 
deviations from the normal in morphology 
and function In this it succeeds admirably. 
Naturally no one pair of book covers can 
enclose all of the material which the sub- 
ject foreshadows Certain gaps must occur 
Certain infectious diseases, diseases of spec- 
ial importance in the tropics, and others m 
regard to which no clear cut pathological 
picture has been established, have been in- 
tentionally excluded In many respects the 
choice of material has been made with great 
skill Throughout, special attention is giv- 
en to presenting the newer knowledge m 
pathologj, not that which is so new as 
to be ephemeral, but the very things which, 
although well established, the internist will 
find entirely wanting or very sketchily given 
m his older books This is a pathologj 
text of intriguing interest for the upper 
class student and the practitioner whose in- 
terest is not with the fundamental tissue 
lesions as such, but with the pathological 
processes of individual disease conditions 
The ret icwcr finds himself very often m 
accord with the point of tiew 
of the author in tarous rnitters that are 
not -icccj-tcd hj all. For instance, the fact 
ih'n r*i h/urcbti* in its various fo r ms and 
fit 1 t* n fair! v* v !l unified *cArs is 


clearly emphasized, so-called acute massive 
collapse of the lung is not considered a 
condition sni gencus but merely a special 
manifestation of pulmonary atelectasis, and 
toxic adenomas of the thyroid and ex- 
ophthalmic goiter are grouped under * the 
heading of Graves’ disease However, it 
is not because of general agreement with 
its subject matter that the writer com- 
mends this work. It is rather because he re- 
alizes its splendid usefulness as a text in 
special pathologj*, as collateral reading m 
internal medicine, and as a reference book 
for the practitioner who wishes to keep up 
with the advances m pathology 

Deep X-Ray Therapy m Malignant Diseases 
A Repot t of an Investigation Coined Out 
fiotn 1924-1929 wide) the Dvcction of 
the St Bartholomew/ s Hospital Cancer 
Reseat ch Committee By Walter M 
Levitt, MB, D M R E , Medical Officer 
in charge of the Radiotherapeutic Re- 
search Department With an introduction 
by Sir Thomas Horder, Bart , K C.V 0 , 
M D , F R C P , Chairman of the Cancer 
Research Committee 128 pages John 
Murray, London, 1930 Price, 10 s 6 d , 
net 

This report gives the technical methods 
emplojed and the results obtained during 
the several years that the St Bartholomew’s 
Cancer Research Committee (formerly the 
Radiotherapeutic Research Committee) has 
been actively engaged in the treatment 01 
malignant disease by irradiation Two 
main types of therapeutic technic were de- 
veloped (1) intensive stngic-dosc tcchmc 
in which the entire dosage is applied in 
one, or at the most in tv o or three dij's. 
and (2) intensive split-dose technic m 
which the dn*e is applied in several frac- 
tious at intervals of approximat'd/ -t 
b'r’rs over a period of *cvcral days The 
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number of fractions varies from 6 to 30 
In 85 cases radium was used m addition to 
x-rays So different are the results obtained 
in carcinoma of various regions that mass 
statistics are without meaning, and when 
split up into the necessary groups, the total 
number of cases m each is not large enough 
to be impressive However, a certain de- 
gree of encouragement is afforded Of 43 
cases of inoperable carcinoma of the breast, 
6 were still living at the time of report 
without signs of cancer present In three 
of these, three or more years had elapsed 
since treatment Thirteen of 60 cases of 
malignant disease of the uterus, chiefly car- 
cinoma of the cervix, were reported alive 
without evidence of growth present This 
was true also of 27 out of 170 cases of 
malignancy of the upper air passages In 
the portion of this group suffering from 
carcinoma of the tonsil, the results were 
uniformly poor Twenty-six cases of ma- 
lignancy of the rectum were treated m the 
period under review, and of these only one 
was without evidence of the disease In 
about 29 per cent of all cases treated, x-rays 
failed to have even a palliative effect, and 
m a further 22 per cent only minor degrees 
of improvement were observed, or improve- 
ment was of but short duration In view 
of the statistical results, the conclusions 
stated in this report seem somewhat too 
sweeping, as being true of but a limited 
proportion of the cases One must remem- 
ber, however, that these patients were con- 
sidered inoperable, and any salvage of hu- 
man life or even temporary return to a 
state of economic independence, is some- 
thing gained 

Resistance to Infectious Diseases An Ex- 
position of the Biological Phenomena 
Underlying the Occurrence of Infection 
and the Recovery of the Animal Body 
from Infectious Disease, with a Consid- 
eration of the Principles Underlying Spe- 
cific Diagnosis and Therapeutic Measures 
By Hans Zinsser, MD, Professor of 
Bacteriology and Immunity, Medical 
School, Harvard University, formerly 
Professor of Bacteriology at the College 


of Physicians and Surgeons, Columbia 
University, and Bacteriologist to the 
Presbyterian Hospital, New York, for- 
merly Professor of Bacteriology and Im- 
munity, Stanford University, California 
Fourth edition, completely revised and re- 
set xvni -f 651 pages The MacMillan 
Company, New York, 1931 Price, $700 
Under this new title appears the fourth 
edition of Zinsser’s Infection and Resist- 
ance Advances which have been made in 
the eight years since the third edition came 
out have produced profound modifications 
in the theories of immunology and conse- 
quently in their application to methods of 
diagnosis and therapy Many chapters have 
required rewriting in order to introduce 
new material and to eliminate that which 
has been discarded The first section of 
the book, 486 pages, deals with fundamental 
conceptions and theories, while the second 
section discusses the problems of immunol- 
ogy as applied to individual infectious dis- 
eases While the first portion of this book 
is indispensable to the teacher and labora- 
tory worker, the second section will be of 
interest and value to the practitioner Here 
are found full discussions of immunity in 
syphilis and tuberculosis, and of the ap- 
plied principles of immunization in scarlet 
fever, pneumonia, typhoid and paratyphoid 
fever, meningitis, rabies, plague, cholera, 
anthrax, influenza, small pox and various 
other infectious diseases This book can be 
heartily recommended to those who seek a 
comprehensive and authoritatne text on 
immunology Numerous bibliographic ref- 
erences, arranged as footnotes, give the 
sources of material other than that by the 
author It is unfortunate that many of 
these references lack the page number, a 
very important aid after journals have been 
bound 

Pood Allergy Its Manifestations, Dmqnosts 
and Treatment with a General Discussion 
of Bronchial Asthma By Alpfrt H 
Rowe, MS, M D , Lecturer m Medicine 
m the Uimersitj of California Medical 
School, San Francisco, Calif , Chief of 
the Clinic for Allergic Diseases of the 
Alameda Count} Health Center, Oakland, 
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Calif , etc xi -f- 442 pages 1931, Lea 
and Febiger, Philadelphia Price, $500 
net 

Forty-three per cent of 400 unselected 
mdruduals were found to give a family 
history of allergy, and a personal history 
of allergy occurred in thirty-five per cent 
of this group In general, statistics show 
a probable food allergy in upward of thirty 
per cent of all persons In the monograph 
under review the author treats this impor- 
tant subject in an extremely complete man- 
ner The mail} diverse characteristics and 
manifestations of food allergy are described 
as they affect the gastro-intestinal system 
or result m bronchial -asthma, eczema, ur- 
ticaria or angioneurotic edema Diseases 
le«s commonly related to allergy in diag- 
nosis such as migraine, neuralgia, arthritis, 
bladder allergy, etc , are also considered 
The frequency of negative skin reactions is 
emphasized and the method of “elimination 
diets’ which was devised by the author is 
lulh set forth as applied to both diagnosis 
and ticatment All internists mil be in- 
terested in the section on the allergic as- 
pects of drug sensitizations This mono- 
graph is admirable in its completeness, 111 
its scientific approach and m the reserve 
mth which a subject has been handled, 
which might easily ha\e led a specialist to 
make extravagant and unsupported generali- 
zations \n extensne b.bhography is pro- 
% ided 

Itcui't Advances vt Caidtoloqv By C F 
1 1 in * ci F \*.r, M A , M D (Oxon ), 
FRCP (I.ond ), Junior Pin sician. 
King’s College Hospital, Physician. 
Wooly ich Memorial Hospital, Sometime 
R idrhfit Travelling Fellow, University 
CnMcae, Oxford and C W Curtis 
II.”. MC, MB (Oxon), MR CP 
« 1 ond ) ; PhjMcnn Harrogate Infirman 
S c« id t htiMi x -t- 353 pvo - *0 plates 
o' * fu tc't-fienres P. Bhl t-too’s Son 
" 1 t* , lot, Pbihdilp’-ia, 1031 Price, 
= ( 

t* i' the *»',tul cdit't." n\ the Cir- 
**' •* r » -"i,- it Vh inct 1 ' 

* h <** r * o < it,- 1 ” t; prt- 

* ~ 1 ’ *5-* r ’h'F’t t • iff m1>- 


ject Certain sections have been entirely 
rewritten in this edition Much attention 
is given to electrocardiographic findings 
throughout, and one chapter is devoted en- 
tirely to this method of examination To the 
reviewer the presentation of myocardial 
syphilis seems entirely inadequate, for only 
the extremely active diffuse form is con- 
sidered The final chapter on the inter- 
pretation of certain misleading physical 
signs and symptoms which may be en- 
countered even in those with presumably 
healthy hearts is especially important m 
connection with routine physical examina- 
tions For the practitioner this will prove 
an extremely useful manual 

Lane Lcctui es on Pharma-cology By 
WAwnrn. Straub MD, PhD (he). 
Professor of Pharmacology, University 
of Munich (Stanford University Pub- 
lications, University Series, Medical 
Sciences, Volume in, Number 1) 88 

pages, 9 text-figures Stanford Univer- 
sity Press, Stanford University, Califor- 
nia, 1931. Price, postpaid, paper $100, 
cloth, $1 50 

Professor Straub chose as subjects for 
his six Lane Lectures, delivered in San 
Francisco in April. 1929, the following In- 
toxicating Drugs, Ways to Ideal Anesthesia, 
Digitalis — Chemistry, Digitalis — Biochemis- 
try, General Pharmacology of Heavy Met- 
als, Camphor and the Modern Analeptics 
These topics are discussed in an interesting 
and thought-pro\ oking, rather than an ex- 
haustivc, manner An index is provided 

Ilnnoi rhoids 'I he Injection Treatment and 
Pmutus Am By Lawrj vci. Got ti- 
ll \chir, MD, Philadelphia Second edi- 
tion 207 pages, 31 illustrations F A 
Daws Cotupun, Philadelphia, I93 1 P r ’ ct * 
$3 "o net 

This second edition of a mmual on the 
trcitmc.it of hemorrhoids and prunin'- mi 
hy the mjcrMon method gives «^vcrr.I 
rlnnrcs m tuebme as compared to the f> r ' { 
rd'tion The author's imtruiwmt* *u'd 
method of tntng r per e<nt phenoli-rd o-! 
fro chnrlv f et forth Ht o V, , yntho^i'i 
1- I sy *np* »rr i'»ii igt ijv* vleq* l'"' * 
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scnted and the book is well-printed and 
well-indexed 

Rheumatic Fever — A Hcait Disease By 
John L Chester, MD, FACP, At- 
tending Physician and Lecturer to the 
Training School, Providence Hospital, 
Detroit, Attending Physician and Chief 
of the Heart Service, Eloise Hospital, 
Eloise, Michigan 122 + 4 pages Pri- 
vately printed, 1929 

This is a conciselj written monograph 
bringing together the best of recent ad- 
vances m the field of rheumatic cardiac 
disease It is illustrated b> case reports 
from the cardiac service of Dr F N Wil- 
son at the University of Michigan Hos- 
pital, Ann Arbor 

Lchrbuch dcr allgcmcmcn Physiologic 
Edited by Ernst Geeehorn, PhD, M D , 
formerly Professor of Physiology at the 
University of Halle, Associate Professor 
of Physiology at the University of Ore- 
gon, Eugene, Oregon xiu -f- 741 pages, 
126 illustrations George Thieme, Leip- 
zig, 1931 Price, m paper, M 47, bound, 
M 4950 


In the preparation of this textbook of 
general physiology the editor named has 
had the aid of Professors Asher of 
Berne, von Buddenbrock of Kiel, Oppen- 
heimer of Berlin, and Spek of Heidelberg 
It treats physiology more particularly from 
the standpoint of recent advances in physi- 
cal-chemistry It should prove valuable to 
the more advanced students m the related 
fields of general biology, embryology and 
pathology, as well as to the physiologist 

Die Baktenologie da Wurmfortsatsent- 
stmditng und de> appendikularen Pcn- 
tomtis By W Lohr, Madgeburg, and L 
Rassfexa vih -j- 96 pages, 46 illustra- 
tions and 11 tables George Thieme, Leip- 
zig, 1931 Price 111 stiff paper cover, M 
12 

This well-arranged monograph deals with 
the bacterial content of the healthj r and of 
the diseased appendix It is based ven 
largely upon original work consisting of 
cultural studies of appendices in sufficient- 
ly large series to make the results of sig- 
nificance It is an important contribution 
to the subject of peritonitis of appendiceal 


origin 
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Dr William Gerry Morgan (Fellow), 
Washington, D C, during the latter part 
of August was unanimously elected Dean 
of the Georgetown University School of 
Medicine by the University directors Dr 
Morgan will continue to serve as a Regent 
of the University, to which position he 
was appointed last June For many years, 
Dr Morgan has served on the medical 
faculty of Georgetown University Dr 
Morgan succeeds the late Dr John A 
Foote, who died several months ago Dr 
Morgan is the member of the Board of 
Governors of the American College of 
Physicians representing the general pro- 
fession of the District of Columbia 


At a recent meeting of the Board of 
Managers of the Goshen Hospital, Goshen, 
N. Y , Dr Louis F Bishop (Fellow) was 
appointed consulting cardiologist of the 
staff of consultants of the Goshen Hospital 


Dr E J G Beardsley (Fellow), Phil- 
adelphia, addressed the Lehigh County 
Medical Society at Allentown, Pa, Septem- 
ber 8, on “The Importance of Routine in 
Medical Diagnosis " 


Dr. Ro> C Mitchell (Fellow), Mount 
Air\ . N C , presented a paper on the 
"Knrlj Diagnosis of Carcinoma of the 
Stomach" at the meeting of the Eighth 
District Medical Socictj of North Caro- 
lina, Octc.licr 2 


Th* Interstate Povvrndtntc Medical 
V- hh!'<>*i o; North Am<*ric» held it« an- 
r\ c Vi" at Vt!wuilt»\ October 1 9-23. 
* " * r tV p r r i't* * r r i I)r. Her.rv A 
k ’*'♦ * t t *. n, ''.i'.-i 

*»' 1*1 D c- Jr <T-rll.' >. '*s! 

' , * ' ft r *, I < * 


1 Under the Presidency of Surgeon Gen- 
eral Hugh S Cummmg (Fellow), U. S 
Public Health Service, Washington, D C, 
the American Public Health Association 
held its annual meeting in Montreal, Que, 
September 14-17 


Dr J Feigenbaum (Associate) addressed 
the Montreal Clinical Society on Septem- 
ber 9, 1931, upon the subject of “Constitu- 
tion and Disease, Relating Particularly to 
Types Encountered m Peptic Ulcer, Gall 
Bladder Disease, Hypertension, and Ex- 
ophthalmic Goiter ” 


Dr Frederick T Lord (Fellow), Boston, 
Mass, was elected president of the Ameri- 
can Association for Thoracic Surgery at 
the fourteenth annual meeting held recently 
in San Francisco 


Dr E J G Beardsley (Fellow), Phil- 
adelphia, addressed the Washington State 
Medical Association at Aberdeen, Wash- 
ington, August 3, on “Cardiovascular Dis- 
orders of Every-day Practice" Dr Beards- 
ley also held a clinic at the St Joseph Hos- 
pital, Aberdeen, on the morning of 
August 4 

Dr. Howard L Hull (Fellow), Elma. 
Washington, who has charge of the Oak- 
hurst Sanitarium for Tuberculosis, acted 
as host to Dr Beardsley during his sta> m 
the E\ ergreen State 


Dr R. L Hamilton (Fellow), SiJ rt , 
Pa, was among those who addressed the 
American Heart Association at its ir'Ct- 
mg m Phikidtlphia 0*1 June o Dr, Ham- 
ilton’s 'object was “Prccordial Pam Rs 
Cnt^cs arid Significance" 


Dr Ifjinn I G'rf'Ut+in (A* 

C.-rr j* N J, ■ tj t .iitif.o* - oi tl •** a'ti 
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“Sterile Live Maggots in the Treatment of 
Osteomyelitis and Tuberculosis Abscesses,” 
which appeared m the July, 1931, issue of 
Medical Review of Reviews Dr Goldstein 
also has an article appearing in the Sep- 
tember, 1931, issue — “Heredo-Familial An- 
giomatosis ” 


Dr James L McCartney (Fellow), for- 
merly Director, Bureau of Mental Hygiene, 
Connecticut State Department of Health, has 
been appointed psychiatrist with the New 
York State Department of Correction, and 
is stationed at the New York State Re- 
formatory, Elmira, New York 


Dr LeRoy S Peters (Fellow), Albu- 
querque, N M, presented a paper before 
the Los Angeles County Medical Society 
and the Hollywood Academy of Medicine 
on August 20 


Dr Wann Langston (Fellow), Oklahoma 
City, Okla , has resigned as Superintendent 
of the University Hospital to become Pro- 
fessor of Clinical Medicine in the Univer- 
sity of Oklahoma School of Medicine on 
a part-time basis Dr Langston has op- 
ened his office at 502 Medical Arts Build- 
ing for part-time practice in internal med- 
icine 


Dr Daniel E S Coleman (Fellow), 
New York, N Y , is the author of an 
article, “Materia Medica — A Plea for Bet- 
ter Therapeutic Teaching,” appearing in 
the August, 1931, issue of the Hahneman- 
nian Monthly 

f 

Dr H Beckett Lang (Fellow) has been 
appointed Clinical Director of the Marcy 
State Hospital at Marcy, New York 


Dr Albert Warrei Ferris (Fellow), af- 
ter serving as Senior Assistant on the 
Staff of the Glen Springs, Watkins Glen, 
New York, for fifteen years in two terms 
of service, has retired from practice and 
resides at in N Walnut Street, East 
Orange, N J Dr Ferris was preuouslj 
President of the New York State Com- 


mission in Lunacy, and Medical Editor of 
the International Encyclopedia 


A medical clinic on Sero-fibnnous Pleur- 
isy held by Dr Carl V Vischer (Fellow), 
Philadelphia, Associate Professor of Medi- 
cine at the Hahnemann Medical College, 
was published in the current issue of the 
Hahnemannian Monthly 


Major Edgar Erskme Hume (Fellow), 
Medical Corps, U S Army, stationed at 
the Adjutant General’s Office, State House, 
Boston, Mass, was under President Hoov- 
er’s appointment, Secretary of the Ameri- 
can Delegation to the International Con- 
gress of Military Medicine and Pharmacy 
at The Hague, Netherlands There were 
ten United States delegates representing 
the U S Army, U S Navy, U S Public 
Health Service and the National Guard 


Dr Fred M F Meixner (Fellow), Pe- 
oria, 111 , is the author of an article on “A 
Practical Classification of Heart Diseases,’’ 
which appeared in the June, 1931, issue of 
the Peoria Medical News 


Dr Harold G F Edwards (Fellow), 
Shreveport, La, is the author of an article 
on “A New Method for Studying Chest 
Films,” appearing m the September, 1931, 
issue of Radiology 


At a regular meeting of the Fulton 
County Medical Society on September 3, 
a bust of the late Dr Elmore Callawaj 
Thrash (Fellow), of Atlanta, Ga. was un- 
veiled in the library of the Academj of 
Medicine at Atlanta. 


Dr Horton Caspans (Fellow), Nash- 
ville, delnercd a paper on "Allcrgj in 
Children" before the semi-annual meeting 
of the Southwestern Virginia Medical So- 
actj on September 24-25 

Dr Francis H Smith (Fellow) \bmg- 
don Va, also delivered a paper bciorc the 
abo\e meeting on “Coromrx Di'ei'c as a 
Factor in Failing Myocardium* 

Dr Samuel T Thompson (Fellow L 
Kerrullc, Texas wi*. re-clecUd Pro-idt.-' 
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of the Southwest Texas District Medical 
Society at its semi-annual meeting on July 
13-14 


Dr Waller S Leathers (Fellow), Dean, 
Vanderbilt University School of Medicine, 
Nashville, has been re-elected President of 
the National Board of Medical Examiners 


Di Luther C Davis (Fellow), Fairmont, 
W Va, has been appointed a member of 
the State Board of Nurses’ Examiners to 
succeed the late Dr Harry M Hall (Fel- 
low ) 


Di William E Gardner (Fellow), Louis- 
ville, is Councilor for the Fifth District 
Medical Society, which was organized re- 
cently and is composed of physicians of 
Jefferson, Carroll, Trimble, Gallatin, Owen 
and Henry Counties (Kentucky) The 
new Society will meet twice a y'ear 


The following Fellow's of the College 
were on the faculty of the Annual Summer 
Graduate Course at the Louisville City 
Hospital, held under the auspices of the 
Kentucky Stale Medical Association and 
the University of Louisville School of Med- 
icine 

Dr. Vugil E Simpson, Dr Philip F 
Barliour. and Dr Emmet F Horint, all of 

I OUlSVlHc 


Dr Frank X Wikon (Fellov ), Pro- 
K’Nsor ot Internal Medicine, University of 
MiGm*,.n Medical School Ann Arbor, pre- 
'intul four lecture on electrocardiographic 
'•‘udic-, OcF lu.r in-22 m a scries held m 
the Pi.iHto-iu.n of Mount Sinai Hospital in 
KiMin*!"'.! with the pTamwti fortnight 01 
tK \»v V<id \cidcmy of \ft dicut 

1 •’*! t * 1 * lV!..ws ot tie Colkg< 
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Dr Henry S Plummer, Rochester, Minn 
— "Adenomatous and Exophthalmic 

Goiter ” 

Drs Lorenz W Frank (Fellow) and 
Clough T Burnett (Fellow), both of Den- 
ver, took part in a symposium on the arth- 
ritides, which w'as presented at the above 
meeting 


The International Association of Indus- 
trial Accident Boards and Commissions 
held its eighteenth annual convention Oc- 
tober 5-9 at Richmond, Va There were 
two medical sessions on Wednesday, Octo- 
ber 7, the one in the morning was held 
under the Chairmanship of Dr G H 
Gehrmann (Fellow), Medical Director of 
the E I duPont de Nemours and Company, 
Inc , Wilmington, Del The following 
Fellows of the College were speakers at 
the morning session, as indicated. 

Dr Henry Field Smyth, Philadelphia, — 
Should a Course 111 Industrial Medicine 
be Included 111 the Curriculum of Med- 
ical Schools This paper was dis- 
cussed by Dr J Allison Hodges (Fel- 
low), President of the Medical Society 
of Virginia, 

Drs J Morrison Hutcheson, Richmond, 
and Francis II Smith, Abingdon, dis- 
cussed a paper entitled "Settlements as 
a Therapeutic Measure ’’ 

The following Fellows of the College 
were speakers at the afternoon session, a*» 
indicated 

Dr R Finley Gayle, Richmond, discussed 
a paper on the "Care and Treatment 
of Injured to Avoid Traumatic Neu- 
rosis 

Dr*. Warren T Vaughan and Dean 
C'»le, both of Richmond, together di*>- 
eu'sed a piper on the "Difftrentnl 
Dugno'iN of Traumatic and Occupa- 
tional Cfunnci! Injurie 1 *’ 
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Dr Warfield T Longcopc (Fellow), 
Baltimore — “Sjphihtic Aortitis 
Dr Lewis A Conner ("Fellow), New 
York Citj — “Pericarditis — Diagnosis 
and Medical Treatment,” 

Dr Alfred Stengel (Master), Philadel- 
phia — “Relation of Heart Disease to 
Operations 

Dr Harlow Brooks (Fellow), New' York 
Citj — “The Heart of an Athlete,” 

Dr William Sj dne\ Thajer (Fellow), 
Baltimore — “Endocarditis ’ 


Dr J Mornson Hutcheson, Richmond — 
"Physical Factors in Coronary Occlu- 
sion 

Dr William B Poiter, Richmond — "An- 
gina Pectoris Associated with Perni- 
cious Anemia ’ 


Dr Edward C Mason (Fellow), Okla- 
homa City, Okla , is the author of in article 
entitled “The Modern Treatmen f of Burns,’ 
appearing m the August issue of the Jour- 
nal of the Oklahoma State Medical Asso- 
ciation 


Dr Edw'ard O Otis (Fellow'), Exeter, 
N H , who has been Go\ ernor of the Am- 
erican College of Pin sicians for the State 
of New Hampshire for seseral years, was 
recently honored by a special meeting at 
the headquarters of the Boston Tubercu- 
losis Association, commemorating the fif- 
tieth anniversary of his service in the field 
of tuberculosis Dr Frederick T Lord 
(Fellow), and Dr John B Hawes, 2d. 
(Fellow), were speakers Dr Otis is a 
former President of the National Tubercu- 
losis Association, Honorary President of 
the Massachusetts Tuberculosis League and 
Professor Emeritus of Pulmonary Diseases 
and Climatology at Tufts College Medical 
School He is eighty-three a ears of age, 
and still engaged in active work 


The Medical Society of Virginia held 
its sixty-second annual session at Roanoke, 
October 6-8, under the Presidency of Dr 
J Allison Hodges (Fellow), Richmond 
The following Fellows participated, as in- 
dicated 

Dr Warren T Vaughan, Richmond— 
“Arthritis Treated as a Form of Bac- 
terial Allergy,” 

Dr D C Wilson, University— “A Sur- 
vey of Mental Disease m Virginia , 

Dr Beverley R Tucker, Richmond— “A 
Suggested Program of Mental Hy- 
giene for Virginia,” 

Dr Walter B Martin Norfolk— \ aluc 
of the Hormone Test for Earl} P rc £ 
nancy,” 

Dr H B Mulholkuid Lnnersiti— di- 
abetes m Children and Young Adults, 


Dr Lewis B Flinn (Fellow), Wilming- 
ton, Del , is the first President of the Aca- 
demy of Medicine of Delaware, recentlj 
organized 


The Medical Society of the State of 
Pennsylvania held its eighty-first anuual 
session at Scranton, Pa, October 5 -S under 
the Presidency of Dr Ross V Patterson 
(Fellow), Philadelphia Dr Elmer H 
Funk (Fellow), Philadelphia, as Chairman 
of the Committee on Scientific Work, pre- 
sented the program Dr William H Mai er 
(Fellow), Pittsburgh, w'as installed as the 
new President for the coming sear 

Fellows of the College who offered pa- 


rs arc listed below' 

Dr Rov R Snowden, Piltsburgh-“Re- 
port of a Case of Osteomalacia,’ 

Dr George R Minot,, Boston-* The 
Treatment of Anemia,” 

Dr S> duel R Miller, Balt.morc-“Con- 
temporan Fads and Fallacies, -Thera- 
peutic and Diagnostic which Reflect 
Dangerous Professional Creduhti 
Dr Hcnrj K Holder, Ph.I.idcIph, 
“Auricular F.br.II it.on-an Wihs.s of 
220 Cases,’ 

Dr O II Perr\ Feppcr Philadelphia— 
“Mahgna.it IhpcrluiMon Simnhtiiic 
Brain Tumor 

Dr \\ dh' F Manges Ph.l idtlp na- 
D -Putmonan Disease «s tin KeM.lt ... 

Nasal \ccessor> Sums IntTeU«n 
Dr Lou's Ilimni.ii Baltm.-n H 
Diagnosis oi Oh'Curc 1 e\er 
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Dr Charles C Wolferth, Philadelphia — 
“Indications for the Use of Laboratory 
Methods of Cardiovascular Diagnosis,” 

Dr Edward L Bortz, Philadelphia — 
Diffuse Gastric Hemorrhage with Spec- 
ial Reference to Dieulafoy’s Ulcer 

Dr Edgar M Green, Easton — “General 
Atelectasis of the Right Lung with 
the Heart Displaced to the Right of 
the Median Line and Left-Sided Pneu- 
mothorax ,” 

Dr John D Wilson, Scranton — “A Case 
of Xanthomatosis ,” 

Dr George Morris Piersol, Philadelphia 
— “Granulopenia ,” 

Dr Thomas Fitz-Hugh, Jr , Philadelphia 
— Leukemoid Blood Reactions,” 

Dr David Riesman, Philadelphia — “The 
Preoperative and Postoperative Treat- 
men of Surgical Diseases of the Kid- 
ney from the Medical Standpoint,” 

Dr E Bosworth McCready, Pittsburgh 
— Relation of Endocrmes to Jmenile 
Psy choscs” 


Dr Orlando II Petty (Fellow), Phila- 
delphia. has been appointed Director of 
Public Health of the City of Philadelphia to 
fill out the term of Dr Andrew Carns, re- 
ccnth deceased 


Dr Beaumont S Cornell (Fellow), Fort 
Wnjne Ind , addressed the eighty -second 
animal session of the Indiana State Medi- 
cal \s«ociation, which was held at Indian- 
apolis September 23-2=; on ' Critical Rc- 
v lew of 1 1 \ perteusion 

I)r Roscoe L Sensemcb ("Fellow ) 
South Bend, Ind participited in a wm- 
poM'itn 01 ea-tr<> mtestuul diseases 
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Drs Wardner D Ayer (Fellow), Syra- 
cuse, and Clayton W Greene (FellowJ, 
Buffalo, are members of a Committee on 
Infantile Paralysis appointed by the Pres- 
ident of the Medical Society of the State 
of New York to assist the Chairman of the 
Standing Committee on Public Health in de- 
vising means by which family physicians 
may aid in the control of the present epi- 
demic 


Dr Lewis J Morrman (Fellow)? Okla- 
homa City, w'as appointed Dean of the Uni- 
versity of Oklahoma School of Medicine 


The thirty-seventh annual meeting of the 
Utah State Medical Association was held 
at Salt Lake City, September 9-1 1, under the 
Presidency of Dr William L Rich (Fel- 
low' ) The follownng members of the Col- 

lege appeared on the program 
Dr William C MacCarthy (Fellow), 
Rochester, Minn — “Why Cancer is so 
Frequently Hopeless,” 

Dr Walter E Leonard (Associate), Los 
Angeles, Calif — "The Surgical Dia- 
betic ” 


Dr Julius H Hess (Fellow), Chicago, 
addressed the American Dietetic Associa- 
tion, held at Cincinnati, October 19-21, on 
“Infant Feeding” 


Drs Noble Wiley Jones (Fellow') , Port- 
land and Ralph C Maston (Fellow). 
Portland, addressed the Idaho State Medi- 
cal Association’s meeting on "Chronic Si- 
nus Infection 111 Relation to Systemic Dis- 
ease” and “Treatment of I'lnpyema,” re- 
spectively 


Dr Frederick Tice (follow). Chicago, 
v a*, recently appointed Fn-adcnl of tin 
Board of Director- of th< Mumci| <1 7 u* 
Ik rculoM-. S untnrium 

Dr M ''imp "M ifilfoa,. Die 

f't Dr Pvl \ D fa if.!!,,, r. 


t 
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ceral Syphilis', respectively , before the one 
hundred and eleventh meeting of the Mich- 
igan State Medical Society, held at Pon- 
tiac, September 22-24 


The following Fellows of the College 
were among the guest speakers at the all- 
day session of the Northwestern Ohio 
Medical Association, Marion, Ohio, Octo- 
ber 6 

Dr Nathan S Dav is III, Chicago — 
“Cardiac Infarction without Pain,” 

Dr Julius H Hess, Chicago — “A Study 
of Premature Infants ” 


Acknowledgment is made of the follow- 
mg gifts of reprints by members to the 
College Library 

Dr Miles J Breuer (Fellow), Lincoln, 
Neb — 1 reprint, 

Dr A B Brower (Fellow), Dayton, 
Ohio — 1 reprint (with Dr Walter M 
Simpson (Fellow), Dayton, Ohio) , 

Dr Robert Chobot (Fellow), New 
York, N Y — 1 reprint. 

Dr A Morris Ginsberg (Fellow), Kan- 
sas City, Mo — 1 reprint. 

Dr, George B Lake (Associate), High- 
land Park, 111 — 14 reprints 


OBITUARIES 


DR LEONARD M MURRAY 

Dr Leonard M Murray died sud- 
denly at his home 111 Toronto, Satur- 
day, August 8, 1931, under tragic cir- 
cumstances His family was abroad 
and unable to reach Toronto m time 
for the funeral which was held Thurs- 
day, August 13 

Dr Murray was born in Truro, 
Nova Scotia, 18/5 He graduated 
from McGill University Faculty of 
Medicine in 1900 He was sometime 
Provincial Pathologist of Nova Sco- 
tia and Professor of Pathology, Hali- 
fax Medical College, latei Attending 
Physician, Halifax Children’s Hos- 
pital and Professor of Medicine, Dal- 
housie University (Halifax) He 
served overseas during the War, at 
first in France and later at Bushv 
Park, England the Canadian Hospital 
for cardiovascular cases In I 9 I 9 
came to Toionto as Consultant m 
Diseases of the Cat dio\asculai Sys- 
tem, foi what is now known as the 
Federal Department of Pensions and 
National Health He was appointed 
to the Department of Medicine, Uni- 
versity of Toionto, and to the Staff 
of the Toronto Geneial Hospital foi 


the yeais 1919 to 1928, when he re 
signed largely on account of the 
pressure of work due to private prac- 
tice and the departmental work at 
Christie Street Hospital 

During his professional life he dm 
postgraduate work m England, the 
United States, and abroad He was 
a Fellow of the American College of 
Physicians and served on the Board 
of Regents for many years I'le was 
elected a Fellow of the recently' 
formed Royal College of Physicians 
and Surgeons of Canada in 193 1 
the time of his death he was, in addi- 
tion, a member of the Toronto Acad- 
emy of Medicine, the Ontario and 
Canadian Medical Societies, the Am- 
erican Thciapeutic Association and the 
Association for the Study of Internal 
Secretions His later publications 
dealt entuely with diseases of the car- 
diovascular system 
The above is but a brief outline 01 
Ins professional career IBs advent 
to Toronto was a happy one for those 
of his fi lends who lived here Strom: 
bands of esteem and affection quickly 
weie iormed not only amongst tile 
members of the nxdical pmK<-ion but 
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as well amongst those who sought his 
advice and all who came in contact 
with him There are those, not neces- 
sarily classed as cynics, who regard 
this as a real accomplishment He 
was a member of The York Club and 
The Lambton Golf Club 
Saturday, August 8, was warm Dr 
Murray had planned a fairly full day, 
which was begun by meeting two dis- 
tinguished guests at the station early 
m the morning This was followed 
by a foursome at golf during which 
he played a good game That he nev- 
eitheless felt under some distress is 
eudenced by the fact that he took an 
carl) morning mixture of soda bicar- 
bonate, repeating this aftei his return 
to his house in the early afternoon 
lie apparently lefused to do more 
than rest for a shoit time before again 
dming to the hospital to see a patient 
After his return fiom the hospital, he 
was in eudent distiess and to those of 
us who ha\e learned his philosophical 
outlook on life, it is eudent that he 
moie than suspected his real condi- 
tion '1'his time he took a stimulant 
but shortly after insisted upon receiv- 
ing lus guests who had been elscwhcic 
for tea As all were tired and the 
da\ hot. a short rest was welcomed 
before dressing for a dinner which 
was to take place later at The Yoik 
t lub Tin chain c call of one of the 
gut -t- as to the tune of dinner led to 
tin* disto\er\ of his collapse and death 
but a few mo.innts afur h< had 'tea 
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sorrow of many The diagnosis w r ould 
seem to be coronary thrombosis 

It is of professional interest to re- 
cord that four electro-cardiographs 
had been taken, the last being in Feb- 
ruary, 1931 In Ins own phraseology, 
these fell wuthin the accepted normal, 
except for a slight left ventricular pre- 
ponderance A more definite indica- 
tion is given 111 that but a few days 
previously, in talking over the effect 
of golf on hot days with one of his 
colleagues, a slight amount of discom- 
fort w'as mentioned 

In the delicious intimacy of an 
evening’s relaxation amongst a few' 
friends, which he so thoroughly en- 
joyed, Dr Murray had more than 
once declared that w'hen he “went” he 
hoped he wrould go quickly, that he 
w r ould be buried without “fuss or 
fumble” and “be forgotten ” The Hist 
part of tins wush has been fulfilled, 
the last, for Ins colleagues, for those 
who sought his advice 01 held Ins 
friendship, is impossible His per- 
sonality, chai m, humoi , s\ mpathy and 
ability w ill in their mcnion endure foi 
all time 

(Furnished In A H \V Caul fold 
M D , F A C P , Toronto ) 

DOCTOR FIAIORK C \U,A\YAY 
THRASH 

Di Klmore Callaway Thrash (Fel- 
low ) died at ISouldir C rest \tlauta 
G.i . on June >z. i«)V. in his M\t\ 
fifth \tar Mtlmugli tin e nd uim 
Middt iiK it was not tint pulid, a- 
si\ month- l»foK In hid dt u op d 
a partial «« • In-ton ot a <om‘i«r\ ar 
t«. rv an twd»m ( 01 b * d» 1 ajon 

t>» dm*. and «*; In * > of' i , In* 

11 i> nd' -*'o-tb ’ for, d, , f |, , 
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attended the icccnt meeting of the 
\mcncan Medical Association as a 
member of the House of Delegates m 
order to sene as the lepiesentatne of 
the medical piofcssion of Georgia 
On his return he was confined to his 
home up to the time of his death 

Dr Thi ash w’as bom m Memvcthci 
County, Georgia on Fchiuaiy 20, 
1867 He was graduated with honors 
fiom the Univeisit) of Louisville 
School of Medicine 111 1891 lie 
served as picsident of the Fulton 
County Medical Societ) and also the 
Medical Association of Georgia In 
lus earl) life Dr Tin ash lead a paper 
before the Medical Association of 
Georgia urging the establishment of a 
State Board of Health This attract- 
ed so much attention that it was pub- 
lished in pamphlet form and distnbut- 
ed among the voteis of the State 
Soon after this the very efficient 
Georgia State Board of Health was 
organized 

In 1905 Di Thtash was elected 
Professor of Pathology and Bacteri- 
ology in the Atlanta School of Medi- 
cine and he served m this capacity un- 
til 1914, m which year he was elected 
Professor of Diseases of the Chest m 
the Atlanta Medical College 

Dr Thrash always took a leading 
part in the various activities of the 
local, state and national medical asso- 
ciations At these meetings he always 
stood for what was right, even if ie 
stood alone He read numerous pa- 
pers dealing with pathology, bacteri 
ology and internal medicine before 
medical societies throughout the na 
tion and his views always comman 
ed attention Being a fluent speaker, 
having an alert mind, and a lS 


tmguished personality — which was un- 
forgettable — he was probably better 
known than any other physician in 
the South 

On September 3, 1931, the medical 
profession of Atlanta presented to the 
Libraiy of the Fulton County Medical 
Society a maible portrait bust of Dr 
Thrash as a tnbute to his services to 
the medical profession and to man- 
kind 

(Furnished by Jas N Brawner, M 
D , Atlanta, Ga ) 


OCTOR (LT COL) WILLIAM 
STEPHENS SHIELDS 
Lt Col William Stephens Shields 
■ ellow ) , Medical Corps, U S 
■my, died, August 6 , 193L at the 
tterman Geneial Hospital, San 
rncisco, after an illness of about a 

ir, aged 49 y ears , 

Lt Col Shields was born at vv ash- 
don, Georgia, and after completing 
I preliminary education, attended 
, Medico-Chirurgical College a 
iiladelphia, from which he received 
. de<nee of M D m 1906 He 
rsued° postgraduate study at the 
my Medical School and Cohimb.a 
nversity, and was later a Fellow 
’dicine under the Mayo Foundation 
; , vas the author of a number 01 
bhcations appearing in the ^ M>l.tan 
igeon lie was a Fellow of the 
nencan Medical Association and 
elected a Fellow of the Arne, .can 
Jege of Ph) sicians on November 


ENRT I A LE MINI lk 
er in Lvle Winter (Fellow ) 
di N V died of heart «' - 
\ 29 m3 1 , aged <'3 '»■ * ' 
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Dr Winter was born m Brooklyn, 
July 7, 1868, attended Brookhn High 
School and later received his medical 
degree from New York University 111 
1892 He pursued postgraduate study 
m Munich, Nancy and Pans He 
formerly held appointments as in- 
structor in neurology at the Univer- 
sity and Bellevue Hospital Medical 
College, associate in anthropology at 
the Pathological Institute of the New 
York State Hospitals for the Insane, 
and attending neurologist at the Uni- 
versity and Bellevue Clinic Dr Win- 
ter served during the World War, he 
was formerly president of the Board 
of Education of Cornwall At the 
time of his death, he was consulting 
neurologist to Cornwall and St Luke’s 
Hospitals 

Dr Winter was ex-vice president 
and ex-picsident of the Change Coun- 
ty Medical Society, a member of the 
Medical Society of the State of New 
^ ork, a Fellow of the American Med- 
ical Association, and a member of the 
American Association for the Ad- 
lanccment of Science He had been 
a Fellow of the Amencan College of 
rin^iuans since April 10, 1917 He 
was the author of many articles, pub- 
lished in leading medical journals 

DR EDWARD P SCIIATZMAN 

Dr Edw.ud P Schat/man ( Asso- 
ciate), Pittsburgh Pa, died Juty 27, 
1 < 1 . of heart disease , aged ^5 \ ear- 
Dr Schat/man wn- a graduate of 
Western P»mi''\Uam.i Mieitc.il Od- 
hgt. PittAnugh in lb v.i*> a 

mi mb- 1 of the \u Stgm 1 Xu Fr.tttr- 
•tte Mb dnm Count \ Mtd'rd So- 


ciety, Pennsylvania State Medical As- 
sociation, and the Amencan Medical 
Association He had been an Asso- 
ciate of the American College of Phy- 
sicians since April 3, 1923 His prac- 
tice had long been limited to internal 
medicine and diagnosis 

DR JOSEPH WITHAM YOUNG 

Dr. Joseph Witham Young (Asso- 
ciate), Toledo, Ohio, died July 14 
1931 , aged 54 years 

Dr Young received his B S de- 
gree from Cornell University in 1899 
and his M D degree from Columbia 
University College of Physicians and 
Surgeons, 1903 From 1905 to 19°^* 
he did postgraduate study in pathologi 
and in internal medicine at the Uni- 
versity of Berlin, and during I 9 T 9 in 
internal medicine at Harvard Univer- 
sity Medical School From 1906 to 
1911, Dr Young resided in New r York 
City, where he was assistant to the 
Out-patient Department of Rcllciue 
Hospital and assistant in the Medical 
Department of the Vanderbilt Clinic^ 
He had been a member of the staff of 
the Robmuood Hospital of Jolcdo 
since 1918 

Dr Young was a member of the 
Phi Delta Theta medical fraternity. .» 
mcmbei and ex-chairman of the med- 
ical section of the Acadcrm of Medi- 
cine of Toledo, a member of the Dhio 
State Medical Association. Northern 
Tri-State Medical Awk ration. North- 
western Ohio Medical \s-ot ration, and 
a Ft How of the \mernan Me dual A c 
-notation H< Jnd !>< < n an A-'Man 
of the \mera an t oil* g< of Phi-man 
%u*cc \prd 3 lO-*-* 


The Vital Hormone of the Adrenal Cor tex*t 

By Frank A Hartman, A M ,Ph D , Byron D Bowen, M D , F A C P . 
Geo W Thorn, M D , and Clayton W Greene, MD, F A C P 


I T HAS been known foi many 
years that the adrenal glands are 
essential to life, but Wheeler and 
V mcent were the first to prove, at least 
m mammals, that the medulla was not 
essential They found that as long as 
an adequate amount of cortex survived, 
destruction of all of the medullary 
tissue led to no ill effects 
The next step in the study of the 
coi tex was the preparation of an ex- 
ti act containing the hoi mone The coi - 
tex contains a sufficient amount of 
epmephrin to make the removal of the 
lattei necessary, especially if the ex- 
ti act is to be concentrated 

In Octobei, 1927, Rogoff and Stew- 
art described the results obtained with 
two pieparations, one a simple o 9 per 
cent NaCl extiact and the other a 
glycerol extract of the coi tex These 
methods do not eliminate the epmeph- 
un and therefoie definitely limit the 
amount of matenal which can be in- 
jected, on account of the epmephrin 
content of the extracts produced Then 
leport did not gne the aieiage survival 
of treated animals as compared with 
controls, although of thirty dogs treat- 

*From the Departments of Phjsiologj and 
of ifedtcine, Uimersitt of Buffalo Buffalo, 

N Y 

f Presented at the Baltimore meeting of 
the American College ot Ph\-iuans March 
26 1931 


ed six lived longei than the longest of 
the conti ol animals 

In the same month Haitman, Mac- 
Arthtir and Hartman descnbed a meth- 
od for preparing an epinephi in-free 
cortical extiact With such an extract 
it w'as possible to mci ease mai kedly the 
survival penod of completely adrenal- 
ectomized cats, the average sui vital 
period of all of the treated animals be- 
ing twenty-one days as compared w ith 
six days for the untieated animals 
In Maich, 1930, Swingle and Pfiff- 
nei descnbed a method of piepamig a 
concentrated extract sufficiently potent 
to maintain the lues of adienalec- 
tomized cats indefinite!) Then extract 
contained much epmephi in and meit 
matenal and was piepared b\ a long 
and complicated process 

In June, 1930, Haitman and Blow 11- 
ell described a simpler piocess foi the 
preparation of a concentrated cortical 
extract Their extiact containing less 
than I 100,000 epinephi 111 could be 
admmistcicd mtravcnouslv a* well as 
subcutaneous!) One patient lias been 
injected subcutaneous]) four times 
daily foi more than ‘•eien months 
w ithout untoward remit- 

Experiments on animals have sened 
as a basis foi clinical work therefore 
an outline of these results should prt - 
tede the cluneal studies 
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Animal Experiments 
With the concentrated extract it is 
possible not only to maintain the lues 
of adrenalectomized animals indefinite- 
ly. but to enable such animals to lne an 
apparentl) healthy existence (figure i) 
One completely adrenalectomized cat 
was kept alive for 268 da)s and died 
because the extract was discontinued 
Others have been kept alive foi more 
than T50 days This substance 111 the 
cortex which is essential to life has 
been called cortm 

Adienalectomized cats treated with 
adequate cortin. eat well, gain in 
weight, play and fight One female 
‘ came 111 heat” and became pregnant 
Phe amount of extract required varies 
w ith the individual animal and also de- 
pends upon the stresses to which he is 
subiected Until recently, in expeu- 


mental w r ork upon cats, the adienals 
have been remo\ed 111 two stages a 
few days apait. because if both adre- 
nals were removed at one operation 
the animal failed to make a good re- 
covery and died in a few days Now 
it is possible to remove both adrenals 
at one operation with excellent recovery 
if cortin is administered frequently 
Such animals will apparently live in- 
definitely but the) require much moie 
cortin at least foi a few r u r eeks than 
those of the tw r o-stage operation We 
ha\ e removed both adrenals at one 
operation 111 three cats At first the 
extract w'as gn en four times a day fol- 
lowing bilateral adrenalectomy, then 
three times a day The animals ate 
w r ell and made a better recoveiy than 
many animals subjected to major oper- 
ation^ not im oh mg the adienals The 
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reduction of extract caused loss of ap- 
petite and bloody feces in two, and 
bloody urine m the third Increasing 
the extract caused complete recovery 
m all cases 

So far it has been impossible to pro- 
duce overdosage phenomena 

By the administration of cortin one 
can revive adrenalectomized cats al- 
lowed to pass into the last stages of in- 
sufficiency preceding death If the in- 
jections are mtraperitoneal the effects 
begin to appear m less than an hour 
If given subcutaneously it takes some- 
what longer One animal was allowed 
to go until there was marked prostra- 
tion, dyspnea and muscular twitching 
Intrapentoneal injection of cortin 
caused the disappearance of twitching 
and dyspnea within an hour, ten min- 
utes later she was sitting up, forty 
minutes later she was eating Re- 
cover)' was complete 

Cortm appears to be essential for 
growth If both adrenals are remoi ed 
from young rats, a few continue to 
grow normally, some grow more slow - 
ly and others fail to grow at all, finally 
dying after days or weeks Young 
adrenalectomized rats which are in- 
jected with adequate cortin all glow 
at about the normal rate The females 
become pregnant and raise litters , then 
if the cortin is discontinued, some lose 
weight and die 

The operatne wounds of adrenal- 
ectomy and othei traumata heal slow- 
ly if an insufficient amount of cortin 
is administered but they heal normal- 
ly if an adequate amount is given 

Cortin raises the resistance of adre- 
nalectomized rats to bactenal toxins 
(Hartman and Scott Perla and Mar- 
morston-Gottesman) Seventy per cent 


of the adrenalectomized rats injected 
with cortin survived a single dose of 
typhoid vaccine which killed all un- 
protected adrenalectomized rats Cor- 
tm also protected adrenalectomized rats 
against increasing dosages of dead 
Staphylococcus aui eus The dosage had 
reached ten billions per day on the 
ninth day At that time sixty per cent 
of the unprotected rats had died while 
all the treated ones were still alive and 
in fairly good condition 
Adrenalectomized animals are very 
sensitive to cold When treated with 
an adequate amount of cortin, they re- 
sist cold almost as well as do normals 
Two series of completely adrenalec- 
tomized rats of 20 and 19 rats re- 
spectively were exposed to a tempera- 
ture which began at 56°F and gradu- 
ally fell to 47 °F m ten hours One 
series had been injected twice daih 
with cortin, while the other series had 
been injected with the same volume of 
isotonic NaCl solution Six normal 
rats were used as controls Six hours 
after exposure to cold the average 
temperature (rectal) of the corlm- 
treated adrenalectomized rats was al- 
most the same as that of the normals 
(98 8° F ) while the average tempera- 
ture of the NaCl-trcated adrenalec- 
tomized rats was 9i8°F, excluding 
one that died At the end of ten hours 
three more NaCl-treated rats had died 
while the average temperature of the 
remaining rats had fallen to 809° I r 
The temperature of the cortm-treatcd 
rats had fallen to 95 7°F as compared 
with 9S 5°F for the normals 

The poor resistance to cold seems to 
be due to the inability to produce heat 
We ha\c been able to slum that rats 
produce from 10 to 2; pci cent less 
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heat after adrenalectomy If, how- 
ever, cortin is administered, heat pro- 
duction is maintained at almost normal 
levels 

The 1 educed heat production and 
lowered lesistance to bacterial toxins 
are probably not specific but are mere- 
ly manifestations of the reduced activ- 
ity on the part of the body cells genei- 
ally 

Cunicai, Studies 
Since asthenia is one of the impor- 
tant manifestations of adrenal insuf- 
ficiency, we have sought for a method 
of measuring it in the human 

lhgometei Test foi Fatigue In 
asthenia there is increased susceptibil- 
ity to fatigue, although the musculai 
dynamic poxxei may not decrease ma- 
terial!) Therefoie the measurement 
of asthenia should test the threshold 
foi fatigue lather than the strength of 
a single contraction An eigometer can 
he used successful!) to measure the 
fatigue threshold, punided certain pre- 
< autions are obsei ved 

Tlu middle finget lifts xx eights 
swung 1j) a chain oxer a ptille) The 
tdjoinmg fingers on each side arc sup- 
ported m metal tubes while the hand is 
supported on a pad and held in place 
l*x a strap oxer the xxtist The xvoik- 
mg fingti js lonneitcd to the chain bx 
a leather thong 01 stall The fingci 
It ft'- tin xx light at txerx otlui he.it ot a 
i nt trouome* xxliuli I-' heating «.noncl- 
1 hi" i" continued until tlu finget dch- 
Mitt lx j .ill- to lift the weight tip to a 
u. rl . Tin- « ud punt is nnpor- 
' .is* ,*tni i mi hi «I» Drmine. d he-t hx an 
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one test to another may be too laige 
If too light, the time required foi the 
test is too long, m case maiked im- 
provement is subsequently shown By 
not making tests too often improvement 
that might be brought about by tiain- 
mg is avoided The measure of fatigue 
is the work done ( xveight x vertical 
distance raised x number of conti ac- 
tions) 

There seems to be less vanation m 
the base level for fatigue in asthenic 
individuals than m some noimal m- 
dividuals 

For man) years numeioits xvoi kei s 
have endeavored to leliexe the symp- 
toms of Addison’s disease by the use 
of adrenal preparations The carlici 
effoits have been xvithout notable suc- 
cess, except that the Muirhead treat- 
ment has been somewhat cfleclixc m 
cases that xvcie apparently not too 
sex ci e Within the past t\x r o )eais 

three gioiqis of mxestigalois liaxc 
studied the effects of extiacts of the 
adienal coitex on clinical cases Kogofi 
and Stexvart in 1929 ticatcd sex oral 
patients with an extinct administered 
In mouth Impioxcment m sxrnptotm 
occuricd after scxeral weeks of treat- 
ment Xone of the cases repotted 
seemed to he sex eie In Jamiaix, 19? *. 
Koxxntrce, Greene, Sxxmgle and I’Uff- 
ncr icjxirtcd their Jesuits m a mimbe f 
of eases e*f Addison’s disease* m xxliuh 
the extract prepared hx Six ingle and 
Pfiffncr wan administered sub'ittnui- 
ousl) or imraxtiuiti-h. 'flu mijoritx 
• if tluireaM" xxeie hen* fitted dt hwt« 
lx. S<» far ;is \u liaxe Ii"tu ah!" t«* 
f'somr. no nut !i*t !>• * n treated 01 
"hah tlu a vav mmpJ'U »<; ** 
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in two cases of practically complete 
bilateial atrophy of the adrenal cortex 
and in a third case m which there ap- 
peared to be adrenal insufficiency of 
lesser degree 

Case i A man of 24, a handy-man 
doing outdoor work for a gas com- 
pany, was an athlete, specializing in 
basketball and baseball In the winter 
of 1929-30 he noted fatigue in the eve- 
ning, and he experienced gastroin- 
testinal upsets These consisted of 
anorexia, nausea, and vomiting, and 
occurred with increasing severity and 
fiequency during the succeeding spring 


and early summer In his previous 
history the only incident had been a 
febrile attack in 1928, which he said 
his family physician had diagnosed as 
“scarlet fever without the rash” Just 
previous to admission he had been ill 
for six weeks, showing weakness, epi- 
gastric distress, nausea, vomiting, and 
a loss of thirty to forty pounds in 
weight since the preceding winter Up- 
on admission to the hospital July 7, 
1930, he was in a state of “collapse”, 
irrational and nearly comatose (figure 
2) His systolic blood pressure was 
50 mm and his diastolic was 20 mm 
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During the first twenty-four hours he 
receneci injections of salt solution, 
glucose and adrenalin subcutaneously, 
but was not unproved His legs 
t\\ itched and his extremities were cold 
During the second da}' he received the 
extract of 3200 grams of adrenal cor- 
tex which was given fractionally by 
frequent subcutaneous injections On 
the third day he ate for the first time, 
seemed more alert, read a little, and 
did not sleep so much The daily dose 
was then reduced to the equivalent of 
500 grams of cortex Gradual im- 
provement took place (figure 3) and 


the extract was diminished but on the 
twelfth day he had another relapse 
when he became almost as ill as he was 
upon admission This relapse was oc- 
casioned by a further reduction in 
the extract A second very severe case 
(Case 2) was admitted to the hospital 
at this time and it became necessary to 
divide the very limited supply of ex- 
tract between the two, Case 1 receiv- 
ing the larger portion A large in- 
crease m the amount of extract brought 
his condition back to its former lei el 
of improvement (figure 4) Three sub- 
sequent relapses occurred, on the 55th, 
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86th, and noth days after the insti- 
tution of treatment Each was caused 
apparently by a reduction of the 
amount of extract It appeared from 
clinical observation that the daily ad- 
ministration of the extract from 1000 
to 1200 grams of cortex was necessary 
to prevent the recurrence of symptoms 
Also it seemed that injections every six 
hours were more effective than dosages 
fifty per cent greater given every eight 
hours 

It is probable that the amount of 
cortical hormone needed to obtain im- 
provement in complete adrenal in- 
sufficiency, such as Case I represents, 
is much greater than that required for 
less severe cases such as have been le- 
ported from other clinics In conse- 
quence, any question of potency of 
cortical extracts should be postponed 
until trial can be made on similar or 
the same cases Our dosage has been 
based upon grams of fresh cortex Our 
present extract contains in each cubic 
centimeter the product obtained from 
fifty grams of fresh material, although 
the earlier extract used m the first 
weeks in Case i represented fifteen 
grams per c c When the extract was 
discontinued it required about three 
days for the recurrence of nausea, 
vomiting and asthenia, likewise about 
three days were necessary for com- 
plete recovery to the former level of 
improvement after the readministration 
of the extract This cycle corresponds 
to the observations on adrenalectomized 
animals that are treated with the ex- 
tract 

The blood pressure ranged from 85 
to 100 systolic except during the re- 
lapses when it fell a ar\ ing degrees The 
temperature was usuall} about 97 o°I r 


The blood urea which was 120 mgm 
on admission, fell piomptly under 
treatment, but always lose when in- 
sufficient extract was gnen, while the 
blood sugar fluctuated considerably, 
leaching the low point, about 75 mgm , 
during relapses (figure 5) 

During the first six and one-half 
months of treatment his clinical condi- 
tion remained unchanged except for 
the short periods of 1 elapse The pig- 
mentation howevei, increased very de- 
cidedly His appetite, w eight, and 
ability to work on the ergometei with- 
out fatigue remained about constant 
Fi;om this time on he made further im- 
provement On the 224th da} he could 
do six times more work than at the 
initial test on the ergometei he had 
gained ten pounds 111 weight his appe- 
tite had mci eased and he volunteeied 
the information, "I can non vv alk quite 
fast ” Data on the findings and the 
progress in this case aie shown in the 
accompanying chait The gaps in- 
dicate periods when he leturned to his 
home 111 a nearby town During these 
times he gave himself the injections 
His first return to the hospital was be- 
cause of a relapse, the second was for 
further study His basal metabolism 
varied from minus 7 per cent to minus 
15 per cent While under observation 
in the hospital, aftei being out for a 
few hours one e\ enmg he dev eloped an 
upper respirator} infection which per- 
sisted for seven da}s. with slight fever 
the first da} On the eighth dav Ik 
had a chill, vomited and his tempera- 
ture rose to ioso°F It was quite 
obvious that he had had an eMtn-ion 
of his icspiraton infection lli- 
leucoc} tes w ere 30 000 vv ith S4 per cent 
poh morphonudears The c\travt v. a- 
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increased to the limit available but he 
died in twenty-four hours 

Autopsy Findings (A detailed re- 
port of the autopsy findings is to ap- 
pear m Endocrinology) Addison’s dis- 
ease with marked atrophy of both 
adrenals, weight 344 gms Old cal- 
cified tuberculosis of the mesenteric 
lymph-glands, and fresh tuberculous 
hyperplasia of a few mesenteric, and 
especially periaortic, periportal and 
penpancreatic lymphnodes, and a few 
anterior mediastinal nodes Fresh 
lobular pneumonia of the right lower 
lobe Fresh hemorrhage in the pleurae 
of both lungs, especially the left, also 
in a less degree in the mucosa of the 
stomach Pseudo-melanosis of the 
cecum and appendix Slight atrophy 
of the pancreas Very slight atrophy 
of the heart Slight splenic tumor 
Chief diagnosis Addison’s disease 

Case 2 This was a married wom- 
an 41 years of age, housewife, ad- 
mitted to the hospital July 16, 1930 
In 1925, five years before her admis- 
sion to the hospital, her neighbors stat- 
ed that she did not look well , her skin 
showed dark and light areas At that 
time she was feeling fairly well and 
able to do her housework 

One year later she was treated for 
acute cholecystitis 

In 1927 she began to feel quite weak, 
had a poor appetite, was very nervous 
and restless, and could not sleep well 
Her skin became much darker with the 
areas of vitiligo more prominent She 
was seen by her physician at this time 
Her blood pressure was 72 mm Hg, 
systolic Diagnosis of Addison’s dis- 
ease was made She remained 111 bed 
for one year, after which time she was 
up for only short mtenals Her blood 


pressure remained between 66 and 72 
mm Hg, systolic, and she gradually 
became weaker 

One year ago she had pleurisy and 
was m bed five weeks, aftei that she 
would be up part of the time Her ap- 
petite was capricious During the six 
weeks before admission she was in bed 
continuously 

There was no pam in the abdomen, 
but nausea and vomiting were present 

Physical examination levealed an 
adult female who was fairly well 
nourished The skin w r as diffusely 
pigmented and showed scattered areas 
of vitiligo There was no adenopathy 
The chest was clear Heart beat ivas 
quick, regular , no murmurs Abdomen 
was negative Blood pressure 60 mm 
systolic and 48 diastolic Several small 
areas of pigment on the base of the 
tongue No pigment in vagina, anus or 
rectum 

Laboratory findings Blood glucose 
116 mgm , blood urea N 524 mgm , 
blood chlorides 534 mgm , blood uric 
acid 4 45 mgm Urine normal Blood 
count mild secondary anemia 

While in the hospital her blood 
pressure varied between 66 s} stolic and 
48 diastolic, and 44 s\ stolic and 28 
diastolic She became weaker, was 
nauseated and had some \omiting, epi- 
gastric pam, numbness and coldness 111 
arms and legs Before death which 
occurred three days after admission 
and two days after beginning treat- 
ment, pam m her legs was «e\crc 

Autopsy Findings Pigmentation and 
vitiligo of skin, extreme atroph) 01 
both adrenals, slight generalized pas- 
sive congestion healed tuberculosis of 
both apices, no actne process, brovn 
atropln of the heart recurrent click- 
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cystitis, chronic lymphadenitis of 
lymph nodes of hilum of liver and 
pancreatic group , marked lymphoid in- 
filtration and hyperplasia of thyroid 

We believe that this patient should 
have recened many times the amount 
of cortical extract that was admin- 
istered to her but there was no more 
a\ ailable 

Case 3 A woman of 56 years who 
had had increasing fatigue and weak- 
ness for the past six years was ad- 
mitted to the hospital Nov 19, 1930. 
foi observation She had been con- 
sidered a case of hj pothyroidism since 
1921 and treated with thyroid which 
she stated bi ought about some 1m- 
pro\cmcnt Her blood piessure had 
been low dui mg this period of observa- 
tion She also stated that brownish 
spots had appeared on her body' during 
this time, but that her skin had always 
been dark Three years before admis- 
sion hei physician had made a diagnosis 
of mild Addison’s disease She had 
bM ‘•0111c weight Her blood pressure 
v as 90 systolic and 60 diastolic Her 
basal metabolism was low on seveial 
determinations — about minus 28 pet 
unt There was no pigmentation of 
the mucous mcmbi.mes She was undei 
nictitation in the hospital for nine 
befoic cortuul extract was start- 
’d du.mg which time her ability to 
w.»rl «»n the ergnnutei without fatigue* 
ftabli-lud Corfu al extract was 
i'i'<a tv tee daily 'uilirutaneoudy for 
• edit day-, t,ni including thtei days 
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mained unchanged After discharge 
from the hospital she w 7 as without 
treatment for fifty days, during wduch 
time her ability to w 7 ork on the ergo- 
meter w 7 as two to three times greater 
than it had been before the institu- 
tion of treatment Thyroid. 0 12 to 
o 18 gm daily 7 , was then given until 
her basal metabolism was brought to 
normal, when her ergometer reading 
w 7 as eight times the original Cortical 
extract w 7 as added to the thyroid med- 
ication daily for lime days and then 
omitted Four days after the cortical 
extract w 7 as discontinued she could do 
thirty-eight times moie work on the 
ergometer than originally (figuie 6) 
The patient stated that she felt spong- 
er when taking the combined thyioid 
and cortical extract, and showed dis- 
tinct clinical nnpro\ ement, wotli moder- 
ate increase 111 her blood pressure 
This improvement, however. did not 
paiallel the remarkable increase in Iier 
ergometer readings 

Jn a potent cortical extract we 
possess a substance which mav P er " 
haps scr\e as a therapeutic te-t > n 
Xddison’s disease and which poshly 
may be of value in testing and ti eating 
other forms of adrenal imuffint new 
Xiuncrous investigates have used «v * 
renal preparations in the treatment “» 
hv pci tin roidisni Shupim and Marne 
reported the beneficial effect of ,t gh ( ‘ 
erol e xtraet of the adrenal corn ' m 71 
ease of Crave’-’ di-easc 'fill" v t- *'* 
minMertd be mouth 

\ bov of vi year*, unh tlrnn.d iw 

f^rthy roidf-m, who h jd n* r r* t « ’ f 
io'Iuu rt d for thrt » uol in f 
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per cent on several determinations 
Coitical extract was then given daily 
for eighteen days During this period 
he became able to do twice as much 
work on the ergometer as he had been 
able to do during the initial rest period 
After the extract was discontinued, this 
ability to work increased to three times 
There was no essential change m his 
basal metabolic rate In the cases of 
Giaies’ disease reported by Marine and 
his co-workers a drop in the basal 
metabolism did not occur until treat- 
ment had been going on for a much 


longer period Unfoi tunately treat- 
ment in our case could not be continued 
longer 

Experiences in the relief of muscular 
fatigue led us to try coitin for the le- 
hef of two cases of muscular atrophy 
in men o\er fifty In each case weak- 
ness began in the shoulder girdle In 
each the muscular fibrillation disap- 
peared duiing treatment In one, an 
early case, the grip returned to normal 
m the hand affected In the otliei, 
marked muscular cramps disappeared, 
to return when treatment w r as discon- 
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tinued. In a woman of 23 with the 
Lan douzy-De j eri n e type of muscular 
dystrophy treatment was followed by a 
marked increase in her capacity on the 
ergometer, and decidedly better rest 
during sleep 

A few cases of marked post-infec- 
tious asthenia have shown clinical im- 
provement following the use of cortin, 
with decided increase in capacity on 
the ergometer 

Summary 

A potent cortical extract has been 
administered to two cases of practical- 
ly complete adrenal insufficiency 


In the first case it was of undoubted 
benefit Following its use the patient 
recovered from a very critical state 
That it kept him alive for nearly eight 
months was indicated by four definite 
relapses which followed its reduction 
or its discontinuance Readmmistra- 
tion or increase of dosage in each re- 
lapse was followed by return to Ins 
former level He was making slow but 
definite improvement when broncho- 
pneumonia caused his death 

The period of treatment 111 the sec- 
ond case was obviously too short for 
observation to be of any value. 
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A third case, one of much less sever- 
ity, has shown a remarkable increase m 
her ability to work without fatigue 
Clinical improvement has not kept pace 
with this increase 

One case of hyperthyroidism has ex- 
hibited decided clinical improvement 
following the use of the extract alone 
Two cases of muscular atrophy and 


one of muscular dystrophy have shown 
some improvement 
There is evidence that cortical ex- 
tract reduces the asthenia which fol- 
lows certain infections 

This study was aided by grants from the 
National Research Council and the Ella 
Sachs Plotz Foundation 
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The Relation of the Parathyroid Glands to 
Calcium Metabolism*? 

By Harold A Bulglr, M D , and David P Barr, M D , F A C P , 

St Louis, Missoni i 


T HE profound influence of the 
parathyroid glands on calcium 
metabolism is apparent from both 
experimental and clinical studies Re- 
mo\al of these glands results m a 
marked decrease in seium calcium, tet- 
an\ and m retention of calcium m the 
bodv By means of the parathyioid ex- 
tract of Colhp 12 it is possible not only 
to i eh eve the tetany but also to restore 
appi oximately noimal conditions of 
calcium metabolism Large doses of 
paiathoimone cause, m normal animals, 
lnpuealcemia. lnpotomcity of muscles, 
a gitat increase in the excietion of 
< ali mm in the urine, a deposit of cal- 
< nun in the tissues and decalcification 
oi bone I'm thtrmore Jafle and Bodan- 
-hv have iccently >ho\\n that the m- 
jtit’un »>f parathormoiH mav form 1c- 
>: i" ii-unblmg fibrous r\st- in bone 
1 !u* s t changes from overdosage with 
p ir . fhvjoid < \ tract oum to a vatiable 
»bgr<< in difu icm amm iL \hhough 
s* 1 * i . f sj s an ntuti re-i-t mt thr 
*i t 1 ii m.iu is vull difitud 'I In 
Jo loving au :dt nt.il foaiphti 
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parathyi oidectomy can be conti oiled 
ov er long pei lods Hypei calcemia mav 
be produced by large doses in in- 
dividuals whose parathyioid glands aie 
presumably normal In Hunter’s 22 case 
of a house painter with lead poisoning, 
daily doses of 30 to 60 units of paia- 
thonnone caused, in eleven days, a use 
in serum calcium to 19 8 mg A patient 
observed by Aub 1 demonstrates the 
source of the negative calcium balance 
in experimental hypei parathyroidism 
This patient with otoscleiosis was 
tieated with parathoimone for 42 davs 
during which he lost 1 5 kilograms m 
w eight, a change w Inch would have ac- 
counted foi 75 mg of calcium if the 
loss of calcium had been dcuved from 
blood fluid and protoplasm A< tualiv 
lie lost 170 grams of tulcitim whub 
must have been derived from the bone" 
Clinical lnperparallivioidistn, P*‘“ 
seating the identical features efhchd 
bv injecting paratbvroid extract J" now 
u<«»gm/(d as n definite intitv It i v 
encountered m<>a oft< n in assoii.it mn 
with tin multiple 1< ‘•toil' of ostoti- 
tibro-i cv -tn a ivon Ua klim-haus* n 
dw of boat ) In addition to f» 

1% -t-*, gi eit < < i! auti'ir .>nd gt in ta! d* 

♦ .d.'ifii *tion nature, v In ’1 inn b ,v ' 
Ii o 1 • n 5 !t *» d (h >i,i( :< r * 'li , *b' 
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01 tumor formation of the parathyroid 
glands, hypercalcemia, greatly increased 
calcium excretion in the urme, deposi- 
tion of calcium in the tissues (the so- 
called metastatic calcification of Vn- 
chow) and occasionally the formation 
of stones m the urinary tract The 
simulation of experimental hyperpara- 
thyroidism is so striking that there is 
1 eason to believe that the entire picture 
of osteitis fibrosa cystica is secondaiy 
to the increased activity of the para- 
thyroid glands Whether or not this 
be true, operation has demonstrated m 
a number of cases how completely the 
clinical condition can be arrested by re- 
mo\ al of parathyroid tumors of hyper- 
plastic parathyroid tissue The effect 
upon the level of calcium in seium is 
well shown by Table I which includes 
the cases of osteitis fibrosa cystica in 
which parathyroid tissue has been re- 
moved for therapeutic effect 


In 16 out of 18 cases one or more 
tumors of the parathyroid gland were 
removed The removal of the para- 
thyroid tissue not only lowered the lei el 
of the calcium in the serum and trans- 
formed the previous negative balance 
into a retention of calcium but stopped 
the progress of the disease and arrest- 
ed the formation of bone cysts and 
tumors Recalcification of bone and 
recession of the cysts and tumors has 
been demonstrated The marked drop 
in serum calcium indicated by the table 
was observed soon after opeiation and 
in man)' instances, although not all re- 
turned after a few weeks to a noimal 
level In the case of Barrenscheen and 
Gold 4 a normal sized gland imbedded m 
the thymus w r as taken aw'ay without 
beneficial effect on the patient’s symp- 
toms and without change in the calcium 
level of the serum In DuBois s 14 case, 
however, tw f o normal looking parathy- 


Table I 


Calcium 

Milligrams Per Cent 


Barr, Bulger and Di\oii“ 
Barr and Bulger 2 
Barrenscheen and Gold' 
Beck 5 

Bojd, Milgram and Stern* 

Compere 13 

DuBois 11 

Eggers 10 

Gold 15 

Hunter 20 

Hunter 21 

Lanz 2 * 

Mandl 20 

Olch and Bulger 2 s 
Pemberton and Gcddic 11 
Quick and Ilun^berger"- 
Snapper' ! ' 

Wilder 3 * 


Before 

Operation 

After 

Operation 

1 66 

4 f 

167 

8s 

14 2 

160 

aboie normal , 

tetam 

1/6 

50 

n 0 

70 

165 

H9 

14 6 

5 7 

13 I 

•)<' 

167 

80 

It 0 

<>7 

182' 

no 

16 2 

8 1 

17 7 


15 8 

5 <1 

21 ft 

hU 

112 

7 1 
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roid glands were removed with appar- 
ent clinical improvement 
Although osteitis fibrosa cystica may 
be the only condition which can be 
called with any probability a primary 
hyperparathyroidism, there are other 
bone diseases which may at times pre- 
sent comparable disturbances of cal- 
cium metabolism Multiple myeloma 
is a condition accompanied by a high 
degree of bone destruction and it has 
been noted frequently m roentgenolog- 
ical examinations that there is a 
marked decalcification and rarefaction 
even in those portions of bone which 
are not actually involved m the tumor 
process Metastatic calcification with 
deposit of calcium in lungs, gastric 
mucosa and kidneys has also been 
noted in multiple myeloma Bulger and 
Barr 10 studied a patient presenting 
these associations, including hyper- 
calcemia, a negative calcium balance 
and metastatic calcification in whom 
there was generalized hyperplasia of 
the parathyroid glands Apparently a 
Mtmlar condition may also occur m 
metastatic tumor of bone Klemperer 2,1 , 
m 1923, reported a case in which a 
tumor of the parathyroid gland was 
found in association with carcinoma of 
the breast and osseous melastnscs It. 
therefore, appears that \\e may ha\e a 
state m which hyperparathyroidism is 
associated with ob\ iously primary bone 
di i -ca«« The following cases are pro- 
moted a*, trample* of this clinical pic- 
tun 

(\ w t* J'-tO Him**- Ko'p'ta! Tim was 

' i ' ><■'' nil v.h > bad yr. dt-ilk 1*0 
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weakness became a prominent feature 
Physical examination revealed marked pallor 
and great emaciation There was evident 
mental depression and confusion The red 
blood count was 1,900,000 with 35 to 40 per 
cent hemoglobin and a slight leucopema The 
non-protein nitrogen was 63 mgm per cent 
The x-ray of the spine showed a general 
loss of calcium throughout, and narrowing 
of the bodies of the second lumbar, and 
ninth and twelfth dorsal vertebrae The 
bony texture was uniform and the mtraver- 
tebral spaces preserved The pelvis showed 
irregularly outlined areas of rarefaction, the 
calvarium, clean-cut skull defects with some 
areas of marked mottling, mdicatne of an 
invasive process of finer type The pa- 
tient’s serum calcium ranged from 158 to 
16 S mgm per cent Probably because of the 
kidney insufficiency the serum phosphate was 
elevated to 63 mgm per cent The non- 
protem nitrogen was 63 mgm per cent and 
the phenolsulphonphthalem excretion was 
only about 5 per cent The urine showed a 
slight amount of albumin and a few granular 
casts. The urine also showed Bence-Jones’ 
protein The pathological process in the 
bones as revealed by x-ray was cwdentlj 
malignant disease which was considered more 
like multiple myeloma than metastatic car- 
cinoma X-ra} examination of the gastro- 
intestinal tract and pyclograms of the uri- 
narj tract were negative This patient died 
at home and no autopsy was made 

Case 27621 Barnes Hospital This pa- 
tient was a moderately obese woman, 49 years 
old, who had been bothered with chrome 
constipation For about a 3 ear she had had 
dull pains in the lumbar and sacral region*- 
and later in the left lower quadrant Hbc 
IncI recentlj shown evidence of mild dinbetc* 
inillitus About three weeks before adnu - 
Mon she collapsed from great wc'il nos and 
b»qan to Imc spell* of musta and vnmtmi’ 
In tbe lm-phal her thk-f complaint wv 

ncralrvd vealnri- although at tim-s th** 
pun 11 I.*' b tf*k wa* quit* 
do.-fd r*. • Fr'-r of «ornt !'< ’ of ** ***ti>' 

'i } > li'o-t e a- r" t d'-" t**!} enlarged, r*vul* f 
1 fid a 1 'll*- "ip 1 'lb-re ** i* 'light » ,r p r ’ r 1 
t> * • • Th- {’'> 1 ”*r " i* 1 7 ,1 '7' 
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Fig i Spine of Case 25209 showing general dccalcification with narrowing of the 
bodies of the ninth and twelfth dorsal and second lumbar aertebrae 
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tract did not rtual an> tiling that could be 
considered .t pritnars site 'I bis patient's 
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Fig 3 Spine of Case 27621 showing general dccalcifi cation with coHap«t ot the Ivth 
of the fourth dorsal aertcbra and slighter changes m third and «i\th dorsal uiklme 




Fto. 4 Calvarium of Case 27621 showing multiple areas of rarefaction 


c ilcificatton m the pclv i« Later consideration 
sho.vtd tin* the l(.NStr trochanter of the right 
t«mur ct <*ild not he seen (figure 5) In three 
••lit was ngn*» complaining of the 
on **■ {'in') tn tin right leg X-r.iv-> then re- 
sell*** tint t*i tins diort interval an extra- 
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marked I13 percalccnua, the sertnn Calcutta 
ranging from 13 5 to 15 t mgm per cent, 
low scrum phosphate \ar>ing from 2i tr) 
26 mgm per cent Shortly after 
were taken she fractured her right fertuno 
an injur) which she survived for otil) fh l 
months Autopsj revealed Ji> pernephroif* 
involving the adrenal, lioth kidne) «, l ,,r 
femur and pelvis The acetabulum was tf 
lirely dc«tro>cd and there was a large t ,,r ' * 
nn<*> extending into the pchi? fm*u tu "' 
riciit s'de and pressing on the reotuin ^ 
1 ons* unfortunate tbit pcrrus*'o*i * ’ 
otnine tin j>ar,tth,roid glands to* r 
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quite like that previously described with 
osteitis fibrosa cystica and multiple myeloma 

Cases with malignant disease of bone 
presenting hypercalcemia are listed m 
Table II 


ties are like those found m hypopara- 
thyroidism but the bone pathology and 
negative calcium balance are distinct- 
ly different It would seem that the 
hyperplasia of the parathyioid glands 


Tabus II 

Condition 

Author 

Calcium 

Mgm Per Cent 

Proven cases 
of multiple 
mj'eloma 

| Carlton 11 

Durman 15 

Barr and Bulger 2 

Bulger 10 

Soper and Stroud 30 

120 to 160 

16 1 

160 to 178 

13 4 

126 to 160 

Myeloma or 
metastatic 
tumor of 

bone 1 

i 

Francis Smith 34 

Francis Smith 34 

Belden 8 

No 25209 

No 27621 

r6 0 (approx ) 

16 0 (approx ) 

153 to 187 

15 8 to 16 5 

16 5 to 18 3 

Metastatic 
tumor of bone 

No 22810 

13 5 to 151 


Parathyroid hyperplasia has been 
demonstrated by Erdheim 1T in spon- 
taneous rickets in animals, and by Pap- 
penheimer and Minoi 30 in rickets in 
children Enlargement of the parathy- 
roid has been recorded in osteomalacia 
These findings raise the question as to 
the relation of the paraythyroid glands 
to the disturbed calcium metabolism of 
these conditions One finds m rickets 
and osteomalacia abnormalities of cal- 
cium metabolism quite distinct from 
those characteristic of hyperparathy- 
roidism In contrast to hyperparathy- 
roidism one finds in both conditions a 
tendency toward a low serum calcium 
and tetany Both have an increased 
elimination by the gastro-intestinal 
tract but very small amounts of cal- 
cium in the urine Therefore, it does 
not appear that there is any direct re- 
lation between the abnormalities pre- 
sented and an increased actmt) of the 
parathyroids Some of the abnormah- 


m rickets and osteomalacia is not a 
primary factor but is of the nature of 
a compensating mechanism It might 
be noted that parathormone will relieve 
the tetany of both conditions and we 
have noted the transformation of a 
negative into a positive calcium balance 
m a case of osteomalacia on adminis- 
tration of parathormone 

The puncipal condition responsible 
for the development of rickets and 
osteomalacia is a deficiency of ultra- 
violet radiation and utamin D The 
relationship between these factors and 
the actmties of the hormone of the 
parathyroid glands is so intimate that 
their functions m relation to calcium 
metabolism cannot well be discussed 
separately The action of large amounts 
of Mtanun D (irradiated ergosterol) i= 
striking!} like parathyroid c\ tract It 
causes an increase in calcium m the 
serum, metastatic calcification and an 
increased excretion of calcium m the 
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quite like that previously described with 
osteitis fibrosa cystica and multiple myeloma 

Cases with malignant disease of bone 
presenting hypercalcemia are listed m 
Table II 


ties are like those found in hjpopara- 
thyroidism but the bone pathology and 
negative calcium balance are distinct- 
ly different It would seem that the 
hyperplasia of the parathyroid glands 


Table II 

Condition 

Author 

Calcium 

Mgm Per Cent 

Proven cases 
of multiple 
myeloma 

Carlton 11 

Durman 15 

Barr and Bulger 2 

Bulger 10 

Soper and Stroud 30 

120 to 1 60 

16 r 

160 to 178 

13 4 

126 to 160 

Myeloma or 
metastatic 
tumor of 
bone 

Francis Smith 34 

Francis Smith 34 

Belden® 

No 25209 

No 27621 

160 (approx) 

16 0 (approx ) 

15 3 to 187 

15 8 to 16 5 

16 5 to 18 3 

Metastatic 
tumor of bone 

No 228x0 

13 5 to 15 1 


Parathyroid hyperplasia has been 
demonstrated by Erdheim 17 in spon- 
taneous rickets in animals, and by Pap- 
penheimer and Minor 30 in rickets in 
children Enlargement of the parathy- 
roid has been recorded m osteomalacia 
These findings raise the question as to 
the relation of the paraythyroid glands 
to the disturbed calcium metabolism of 
these conditions One finds in rickets 
and osteomalacia abnormalities of cal- 
cium metabolism quite distinct from 
those characteristic of hyperparathy- 
roidism In contrast to hyperparathy- 
roidism one finds in both conditions a 
tendency toward a low serum calcium 
and tetany Both have an increased 
elimination by the gastro-mtestinal 
tract but very small amounts of cal- 
cium m the urine Therefore it does 
not appear that there is any direct re- 
lation between the abnormalities pre- 
sented and an increased activity of the 
parath) roids Some of the abnormah- 


m rickets and osteomalacia is not a 
primary factor but is of the nature of 
a compensating mechanism It might 
be noted that parathormone will relieve 
the tetany of both conditions and we 
have noted the transformation of a 
negative into a positive calcium balance 
in a case of osteomalacia on adminis- 
tration of parathormone 

The principal condition responsible 
for the development of rickets and 
osteomalacia is a deficienc} of ultra- 
violet radiation and a ltanun D 1 lie 
relationship between these factors and 
the actmties of the hormone of tilt 
parathyroid glands is so intimate that 
their functions in relation to calcium 
metabolism cannot well be discussed 
separate!} The action of large amount' 
of a ltanun D (irradiated ergostcrol) i' 
strikingly like paratln roid extract It 
causes an increase m calcium m the 
serum, metastatic calcification and an 
increased excretion of calcium in thi 












562 


Harold A. Bulger and David P. Barr 


urine Absence of vitamin D may 
cause a decrease m serum calcium and 
tetany Several authors have suggest- 
ed that vitamin D exerts its influence 
by directly stimulating the parathyroid 
glands Morgan and Garrison 27 have 
demonstrated, however, that there is 
actually a variation m effectiveness of 
parathormone depending upon the 
amount of vitamin D m the body. The 
experiments of Rosello and Petnllo 33 
have indicated that after the absence of 
radiant energy for some time parathy- 
roid extract is relatively inactive 
Again, it has been shown that after 
removing the parathyroid glands, vi- 
tamin D is much less active It ap- 
pears, indeed, that the more thorough- 
ly parathyroid tissue is removed, the 
less effective is vitamin D Taylor, 
Branion and Kay 37 showed that when 
complete eradication of parathyroid 
tissue is assured by removing all tissue 
of the region including the thymus, 
huge doses of irradiated ergosterol 
were required to raise the calcium of 
the blood Thus some doubt is cast 
upon its efficacy It should be noted, 
however, that Pappenheimer 29 has 
demonstrated that cod liver oil and 
n radiated ergosterol m therapeutic 
doses are antirachitic in the absence of 
the parathyroid glands 

The clinical diagnosis of hypopara- 
thyroidism may be indicated by the 
history of thyroidectomy and the 
occurrence of tetany In the op- 
posite condition of hyperparathyroid- 
ism, tumors in the region of the thy- 
roid haic occasionally been palpated 
but arc easily confused \\ ith adenomata 
of the thyroid gland Ordinarily dis- 
turbances in calcium metabolism offer 
the best cudcnce of abnormal parathy- 


roid function and consist of changes in 
the level of serum calcium, in the ex- 
cessive excretion of calcium in the 
urine, in decalcification of the skeleton 
and deposit of calcium in the tissues 
Metastatic calcification can be dis- 
covered only at autopsy while the de- 
termination of calcium balance is much 
too cumbersome, difficult and time- 
consuming to be applied as a clinical 
test The level of serum calcium re- 
mains, therefore, as the most readily 
ascertainable diagnostic method It is 
of interest to consider to what extent 
disturbances in the level of serum cal- 
cium reflect changes in parathyroid 
function and to inquire what factors 
other than the parathyroids may in- 
fluence calcium values 

It is important to emphasize the re- 
markable constancy of the serum cal- 
cium and that such an adjustment to 
a definite level is quite necessary be- 
cause fluctuation in the concentration 
of calcium may cause profound changes 
in many physiological processes The 
activity of the parathyroid glands ap- 
pears to be concerned, primarily, with 
this regulatory mechanism It is sur- 
prising that administering large quanti- 
ties of calcium by mouth may have lit- 
tle or no influence on the amount of 
calcium in the blood After administer- 
ing calcium salts intravenously the cal- 
cium in the blood promptly returns to 
normal Rapid destruction of bone 
may cause no rise in serum calcium 
With extensive malignant disease of 
bone, after comminuted fractures and 
with bone atrophy from disuse, scrum 
calcium may be quite normal 

Other factors may influence the Ic\ei 
of calcium in the blood Aside from 
the fluctuations of serum calcium re- 
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lated to vitamin D or parathyroid activ- 
ity, the two factors which have a signi- 
ficant influence on calcium are the con- 
centrations of serum phosphate and 
serum protein The calcium will rise 
and fall directly with the protein al- 
though the changes due to this factor 
are not great Conditions producing a 
high serum phosphate, however, may 
be attended by a considerable reduction 
m the calcium This phenomenon is 
most commonly seen m chronic ne- 
phritis with phosphate retention It 
should also be noted that low seium 
calcium and even tetany may be as- 
sociated with chronic diarrhea 

While the estimation of seium cal- 
cium is of undoubted diagnostic im- 
portance in indicating hyperparathy- 
roidism, it appears that there may be 
an increased activity of these glands 
with an increased excretion of calcium 
and a large amount of calcium m the 
urine without obvious rise in the 
serum calcium Aub 1 notes that 50 
units of parathormone may not mark- 
edly influence the serum calcium level 
of a normal individual, while approxi- 
mately doubling the excretion Three 
of the cases included in Table I had rel- 
atively normal serum calcium although 
they were undoubtedly examples of 
clinical hyperparathyroidism and re- 
sponded typically following the re- 
moval of parathyroid tumors The 
bone lesions similar to those of clinical 
hyperparathyroidism which Jaffe and 
Bodansky 23 ha\e apparently produced 
in animals are not necessarily accom- 
panied by any increase in the serum 
calcium It appears that patients with 
hyperparathyroidism who develop 
marked kidney insufficiency maj ha\c 
enough phosphate retention 111 the 


blood to maintain a normal serum cal- 
cium Bulger, Dixon and Barr 10 have 
described in detail their experiences m 
reducing calcium to normal in two pa- 
tients with hyperparathyroidism by ad- 
ministering phosphate solutions by 
mouth This undoubtedly did not 
change the activity of the parathyroids 
but produced the effect by increasing 
the phosphate m the blood 
Hypercalcemia was noted clinically 
by Hess and Lewis 19 in children who 
were receiving relatively large amounts 
of the irradiated ergosterol but it seems 
unlikely that this would be encountered 
in the average clinical experience and 
under the circumstances would hardly 
be confused with hyperparathyroidism 
The occurrence of high serum calcium 
reported in gout and chronic arthritis 
has not been confirmed High serum 
calcium was noted by Brow n and Roth” 
in polycythemia, but Benedict and 
Turner 7 , in a study of nine cases, did 
not find these high values I11 three 
cases of polycythemia obsened in this 
clinic the calcium was normal It seems 
doubtful that any factors of clinical im- 
portance other than an increased activ- 
ity of the parathyroids w ill cause a 
definite and continuous elciation of the 
serum calcium 

Conclusions 

The influence of the paiailnroid 
glands on calcium metabolism is appar- 
ent not only after remoial of the para- 
thyroids and the administration of 
parathy roid extract but also m clinical 
hyperparathyroidism a condition which 
appear* most often in a«oci ition with 
osteitis fibrosa cystica but abo with 
multiple myeloma and metastatic 
tumors of bone 
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The level of seium calcium is the 
best index of parathyroid function and 
is of such diagnostic importance that 
its use as a test should be applied m 
all cases with general disease of bone 
and in all conditions in which there 
may be a disturbance of calcium metab- 
olism The serum calcium, however, 
does not always reflect either dis- 
turbances of calcium metabolism or 
changed activity of the parathyroid 
glands It may be normal even with 


marked disturbances of calcium metab- 
olism In evident hyperparath) roid- 
lsm it appears that serum calcium may 
occasionally be within normal limits 
Low seium calcium may be due to a 
lack of vitamin D or to an increase 
of phosphate m the serum These con- 
ditions, however, are not likely to be 
confused with hypoparathyroidism 
Hypercalcemia usually indicates an in- 
creased activity of the parathyroid 
glands 
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The Etiology and Treatment of Diabetes Insipidus*! 

By T B Futcher, M B , F A C P , Baltimore, Md 


T HE chief purpose of this paper 
is to recount briefly the historical 
development of our knowledge 
concerning the etiology of diabetes in- 
sipidus up to the present time 
According to Hirsch, the earliest 
account of a sweet taste of the urine 
in certain patients comes from India 
and is to be found in the Ayur Veda of 
Sustra Although certain symptoms of 
diabetes were known to the Greek, 
Roman and Arabian physicians, it re- 
mained for Celsus, a Roman physician, 
m the latter half of the second century 
of the Christian era to describe its 
outstanding symptoms Aretaeus, of 
Cappodocia, a Greek physician practi- 
cing m Rome, and a contemporary of 
Celsus, is said to have first used the 
word diabetes (Sia/Sij-njs, a siphon) 
These early accounts deal with the 
saccharine type 

I homas Willis, Sidley Professor in 
Oxford University, in his “Pharma- 
ceutice Rationalis” published m 1674, 
lias the first European to describe the 
sweet taste of the urine, and he is 
credited with having differentiated a 
saccharine and a non-saccharine vari- 
ety, but it remained for Johann Peter 

*From the Department of Internal Medi- 
cine, Johns Hopkins Univcrsit\ 

1 Presented at the Baltimore meeting of 
the American College of Phjsicians, March 
2 <>. 193 » 
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Frank, in 1794, to first definitely recog- 
nize that there were two distinct forms 
of the disease In one the urine pos- 
sessed a honey-hke taste, diabetes incl- 
htus , or verus, in the other the urine 
had an insipid taste, diabetes insipidus, 
or spunus Frank, first gave us a defi- 
nition of diabetes insipidus, when he 
described it as a long-continued, ab- 
normally increased secretion of non- 
saccharine urine which is not caused 
by a diseased condition of the kidneys 
A better definition could hardly be 
devised for the present day 

Robert Willis, in 1838, proposed a 
classification of diabetes insipidus cases 
according to the urea excretion hy- 
druna included those cases where there 
was polyuria and a normal urea output , 
asotuna, those with polyuria and in- 
creased urea excretion ; anazoturia, 
those with polyuria and diminished 
urea elimination Subsequent expei- 
lence showed that these did not repre- 
sent distinct types of the disease 
From 1849, when Claude Bernard 
published the results of his famous 
piqure experiments on the medulla of 
animals, the investigation of the cause 
of diabetes insipidus entered the ex- 
perimental stage His so-called diabetic 
center is situated in the floor of the 
fourth ventricle near the tip of the 
calamus scriptorius and between the 
centers of the pneumogastnc and and- 
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itory nerves Puncture of this center 
m dogs caused a glycosuria Puncture 
at a point a little lower caused a poly- 
uria, whereas punctures at a point a 
trifle higher in a frontal direction, he 
claimed, produced an albuminuria 

Eckard, of Giessen, in 1870, con- 
firmed Claude Bernard’s findings and 
stated that there were other areas of 
the brain, mjuiy of which in animals 
produced a transitory or permanent 
polyuria Kahler, writing about the 
same time, came to similar conclusions 

In 1905, Eric Meyer advanced the 
view that diabetes insipidus was due 
to the inability of the kidneys to con- 
centrate urine In order to dilute the 
serum of the blood so that the con- 
tained sodium chloride and mtiogenous 
products could be excreted by the kid- 
neys, the patient was forced to drink 
more water, which led secondarily to 
an increased output of urine This 
theory received some support but was 
soon abandoned, for it was shown later 
by various investigators that the kid- 
neys of patients with this disease wei e 
capable of eliminating a concentrated 
urine, that is, a urine with a specific 
gravity approaching the normal 

Since 1910, there has been a very 
active investigation of the cause of 
diabetes insipidus The following three 
views, in succession, have been ad- 
vanced 

(1) That it is caused by disturbed 
function of the posterior lobe of the 
hypophysis 

(2) That it is produced by organic 
changes involving one or more of the 
structures comprising the hypothala- 
mus, and 

(3) That there is a center, the 
nucleus suptaopticus or nucleus paia- 


ventnculai is located m the hypothala- 
mus near the floor of the third ven- 
tricle, that presides over normal water 
metabolism, that nerve fibres originate 
in this center and pass down through 
the hypothalamus and infundibular 
stalk and spread throughout the entire 
posterior lobe and even between the 
cells of the pars intermedia , and that 
a lesion involving any part of this tract, 
the tractus supraoptico-hypophyscu v, 
may so distuib water regulation that 
diabetes insipidus results 

The Hypophysis Conception 

A brief review of the functions of 
the various parts of the hypophysis is 
important m a consideration of its pos- 
sible relationship to the etiology of dia- 
betes insipidus It consists essentially 
of the anterior lobe, the posterior lobe 
or pars nervosa, and the pars inter- 
media, an epithelial envelope which 
partially surrounds the posterior lobe 

The anterior lobe is a glandular 
structure, of ectodermic origin, and 
derived from Rathke's pouch Its two 
chief functions are concerned with 
growth and the development of sex 
characteristics We are not concerned 
with the activity of the anterior lobe 
in this discussion 

The true function of the pars inter- 
media still remains a debatable ques- 
tion 

The posterior lobe is of nervous 
origin, and, until recently, has been 
thought to consist essentially of neu- 
roglia cells and fibers The recent work 
concerning the histology of this lobe 
will be deferred for a later discussion 
\t its upper portion it is connected 
with the niid-bram, or hypothalamus 
by the infundibular stalk. 
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The chief actions attributable to the 
extract of the posterior lobe of the 
hypophysis are its pressoi , diuretic- 
antidiuretic, oxytocic, and melano- 
phore-expanding properties Whether 
these actions are due to a single sub- 
stance or to one or more different 
products still remains a disputed ques- 
tion Abel and his associates claim to 
have produced all these actions from 
the pituitary tartrate they have isolated 
from the posterior lobe On the other 
hand. Kamm, Grote, Rowe and Bugbee 
have isolated two factors, vasopressin, 
which exerts the pressor effect, and 
oxytocin, which causes contraction of 
smooth muscle Gargle, Gilligan and 
Blumgart have shown that the antidi- 
uretic effect is linked up with the vaso- 
pressin factor 

For several years following 1910, 
the theory that diabetes insipidus was 
dependent upon lesions of the hy- 
pophysis held sway Only a brief ref- 
erence to some of the evidence support- 
ing this conception can be given In 
1910 Harvey Cushing, in reporting the 
results on the removal of the posterior 
lobe in dogs, found that this operation 
was often followed by a transitory 
polyuria 

In 1913 Cushing, in his Shattuck 
lecture, stated that in his first 100 
cases of pituitary disease polyuria had 
been so marked in six cases that it had 
led to a diagnosis of diabetes insipidus 
by the physicians referring the patients 

The first clinical repoit showing a 
lelationship between diabetes insipidus 
and lesions of the hypophysis was made 
m 1912 by K Frank ITe reported a 
ca-e in a man who had been shot and 
\-ru\- rotated the fact that the bullet 
o '>» lodged in the '•ellu turcica 


In the following year, 1913, M Sim- 
monds reported a case of diabetes 
insipidus in a woman, aged thirty- 
seven Two months after an excision 
of the breast for carcinoma she de- 
veloped a marked polyuria and poly- 
dipsia The autopsy showed, in addi- 
tion to numerous other metastases, one 
involving and destroying the posterior 
lobe of the hypophysis The metastasis 
pressed on the pars intermedia but did 
not involve it or the anterior lobe 

Following these two reports numer- 
ous similar cases soon began to appeal 
m the literature, apparently confirming 
this relationship 

An additional support was given to 
the posterior lobe conception by the 
appearance of reports in 1913 by von 
den Velden and Farim, working inde- 
pendently, that the hypodermic injec- 
tion of pituitrm had a marked effect 
111 reducing the polyuria and polydipsia 
in this disease 

As a result of the above evidence, 
it was natural that the view that dia- 
betes insipidus was due to disturbed 
function of the posterior hypophysial 
lobe should have gained lather general 
acceptance 

The Hypothalamic Conception 

While the hypophysial idea of the 
cause of diabetes insipidus w r as gaining 
ground, some experimental w r ork ap- 
peared casting doubt on it, and indicat- 
ing that the lesion was not in the pos- 
terior lobe but in the hy r pothalamus 

The hypothalamus, or mid-brain, 
forms the floor of the third \entucie 
It consists essentially, from before 
backwards, of the optic chiasm, the 
tuber cinereum, and corpora mamillar- 
1a In addition there is the infundib- 
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ulum, situated below the tubei cmer- 
eum and terminating in the infundib- 
ular stalk, which is attached to the 
upper surface of the posterior lobe of 
the hypophysis 

The question of the relationship be- 
tween polyuria and experimental le- 
sions of the hypothalamus m dogs was 
first undertaken by Camus and Roussy 
in 1913 They reported that they had 
been able to produce transitory poly- 
uria by puncturing the hypothalamus 
of dogs through the sphenoidal bone 
with a heated drill In one dog a per- 
manent polyuria, as well as a dystroph- 
ia adiposogemtalis, resulted They be- 
lieved that it was injury to the tuber 
cmereum that produced the polyuria 

These investigators continued their 
experiments, and m 1920 reported what 
seemed rather convincing evidence that 
the polyuria does not depend on a 
lesion of the posterior hypophysial 
lobe, by producing it in a dog from 
which the hypophysis had been previ- 
ously removed The investigations of 
Aschner, and of Houssay and Hug 
supported the findings of Camus and 
Roussy 

Bailey and Bremer, 111 1921, reported 
from Cushing’s Clinic a very careful 
piece of experimental work on dogs 
confirming the views of Camus and 
Roussy With the technique used b\ 
the latter there was always risk of 
injury to the pituitary By a special 
surgical technique Bailey and Bremer 
exposed the hypothalamus by the tem- 
poral route, which permitted an expo- 
suie of the whole region The punc- 
tures of the hypothalamus could be 
made where desned, and the pituitaiv, 
being m plain view could be care full} 
aioided When the animals died 01 


were sacrificed sections w'ere made of 
the injured hypothalamus, and of the 
pituitary to make sure that the latter 
had not been damaged in the operation 
In all of their thirteen dogs m which 
the hypothalamic puncture w f as per- 
formed there developed a polyuria 
which appeared in the first two days 
According to the extent of the lesion 
it varied from a transient one, lasting 
from six to eight days, to an apparently 
permanent polyuria It is interesting 
to note that in some of the dogs the 
physical effect of the puncture on the 
animals resembled that following hy- 
pophysectomy Lesions of the tuber 
cinereum produced m two dogs a ca- 
chexia hypophyseopriva with acute 
genital atrophy, and in two other dogs 
an insidiously developing adiposogeni- 
tal dystrophy The integrity of the 
pituitary was in each of these cases 
verified histologically It is important 
to note that these researches confirmed 
the observations of Camus and Rouss\ 
to the effect that injury to the hjpo- 
thalamus, m addition to causing poh - 
uria, also, in some instances, resulted 
in the production of an adiposogenital 
syndrome, which has been supposed to 
be dependent on pituitary disturbance 
Camus and Rouss} , as alreach stated, 
believed that the poh urn 111 experi- 
mental cases was dependent upon 
damage to the tuber ciiicrcum Kichtcr 
has show’ll that m the rat a marked and 
permanent increase m water-intake and 
urine-output can be produced b\ a fin< 
puncture made m the btam ‘•tun mar 
the h\poph\sis On the other hand 
Helen Bourqum prodtued jiohuna m 
dogs b\ injuries to thi corp>rn mam- 
illaria 
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From the clinical standpoint there 
was evidence that diabetes insipidus in 
man could be produced by hypothala- 
mic lesions Erdheim, of Vienna, in a 
publication appearing m 1904, appears 
to have been the first to suggest, as a 
result of clinical and pathological stud- 
ies, that the polyurias associated with 
organic brain disease were actually de- 
pendent upon tumors or other lesions 
involving the hypothalamus Another 
frequently quoted case is that of Lher- 
nntte, published in 1922, m which dia- 
betes insipidus developed m a case m 
which a syphilitic lesion involved both 
the tuber cinereum and infundibulum 
Babonmex and Lhermitte, in 1925, re- 
ported another case of diabetes insipi- 
dus with syphilitic basilar meningitis, 
with lesions also involving the infun- 
dibulum and tuber cinereum Verron 
reported a case following trauma, in 
which there was a circumscribed necro- 
sis of the infundibulum 

In 1928 Elmer, Kedzierski and 
Scheps reported a case of diabetes in- 
sipidus in a patient with hyperne- 
phroma of the kidney with a metastasis 
in the hypothalamus An embolus of 
hypernephroma cells had blocked an 
artery causing a necrosis of the tuber 
cinereum The writer, in 1929, pub- 
lished the records of a case of diabetes 
insipidus in a man who had a primary 
carcinoma of the lung, with a metasta- 
sis about 1 5 cm in diameter involving 
the infundibulum and tuber cinereum, 
w ith an intact pituitary 
With these reported cases there 
seemed very conclusive evidence that 
diabetes insipidus could be produced 
clinically and experimentally by lesions 
imohing the structures comprising 
the hypothalamus without am lmolve- 


ment of the posterior hypophysial 
lobe The suspicion began to arise that 
when the clinical picture of diabetes 
insipidus occurred in growths involv- 
ing the posterior lobe, as well as in the 
case of hypophysial duct cysts, the 
cause of the polyuria and polydipsia 
was actually involvement of or pressure 
on the structures comprising the hypo- 
thalamus In a similar way might be 
explained the intense thirst and poly- 
uria that not infrequently follow the 
attempted surgical removal of basilar 
tumors m the region of the hypophysis 

The Tractus Supraoptico-Hypo- 
physeus Conception 

From the foregoing it will be seen 
that we have the hypophysis and the 
hypothalamus proponents of the cause 
of diabetes insipidus In recent years 
the adherents of the hypothalamus con- 
ception have been getting rather the 
better of the argument It now remains 
to present the evidence which tends 
to show that the adherents of both 
groups are right in their interpretation 

To clarify this point it is necessary 
to summarize the very important work 
that was published by Greving 1 and 
Pines 2 in 1926 concerning the histology 
of the posterior lobe of the hypophysis 
and of the hypothalamic region 

The posterior lobe of the hypophy- 
sis, embryologically, is of nervous 
origin and has until recently been sup- 
posed to be made up practically entirely 
of glia fibres and cells The general 
impression has been that it contained 
no evidences of secretory cells, similar 
to those of the anterior lobe, which is 
a typical secretory gland However, m 
1927, Lewis and Lee 5 showed that it 
actually contained groups of cells pro- 
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jectmg inwards from the capsule, 
which sometimes have a tubulo-race- 
mose arrangement in infants up to four 
years 

The general belief has been that the 
posterior lobe contained no true nerve 
fibres or nerve cells However, as far 
back as 1904, Berkley 3 described and 
pictured nerve cells with one or more 
processes coming off from them 
Dandy 4 , in 1913, reported on the ex- 
ternal nerve supply of the pituitary 
He found that it is derived from the 
carotid plexus of the sympathetic nerv- 
ous system These nerves follow the 
arteries supplying the various portions 
of the hypophysis, and he noted that 
very few went to the posterior lobe 
No sections of the hypophysis itself 
were made to demonstrate whether or 
not nerve fibres could be demonstrated 
within the gland Cajal, in 1911, was 
the first to demonstrate actual nerve 
fibres in the posterior lobe by his 
silver-reduction staining method Nerve 
fibres m this lobe were later reported 
fiom Cushing’s laboratory 

Greving x of Erlangen, and Pines 2 
of Bechterew’s laboratory in Lenin- 
grad, m studying the cause of diabetes 
insipidus, attacked the problem from 
the standpoint of determining whether 
there were any demonstrable nene 
paths originating at any particular 
point in the hypothalamic region and 
communicating with the posterior lobe 
Working apparently independent!) . 
they have made a contribution to this 
problem which appears to be of the 
very greatest importance They made 
serial sections in an obliquely horizon- 
tal direction through the hypothalamus, 
hypophysial stalk and posterior lobe 
and stained the sections by the silver 


method Their results briefly are as 
follows They find that at the nucleus 
supraopticus and nucleus paraventnc- 
ularis, situated on each side of the 
median line near the floor of the third 
ventricle and adjacent to the optic 
chiasm, nerve fibres arise forming a 
definite bundle which passes down on 
each side near the tuber cmereum 
through the infundibulum and infun- 
dibular stalk into the posterior lobe, 
where they form an extensive network, 
and surround groups of cells which 
are thought to form the secretion of 
the pituitary lobe Some of these fibres 
can also be traced between the cells of 
the pars intermedia Grevmg calls this 
tract of nerve fibres beginning in the 
nucleus supraopticus and terminating 
in the posterior lobe the tractus supia- 
optico-hypophyseus The belief is that 
the tract belongs to the vegetative nerv- 
ous system The tentative conception is 
that the nucleus supraopticus is the 
center that presides over the normal 
regulation of water balance The fact 
that this center is connected by a defi- 
nite bundle of fibres with the posterior 
lobe, the extract of which has such a 
potent effect in relieving the pol)iina 
of many cases of diabetes insipidus 
seems to be of the greatest significance 
Cushing, in his Lister lecture of 1930 
emphasizes the importance of the work 
of Grevmg and Pines, and seems to 
accept the view that there is a water 
regulatory center, the nucleus supr t- 
opticus In referring to the work of 
these inv estigators he savs, “When 
successful!) stained, however non- 
m)elinated nerve fibres m abundance 
at first can be traced from both the 
supraoptic and paraventricular nuclei 
(though more particular!) from the 
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former) to converge at the infundibu- 
lum, whence in a compact bundle they 
pass down the pituitary stalk to enter 
the posterior lobe Arrived there, they 
not only ramify widely throughout the 
pars nervosa weaving themselves as 
Grevmg states, m ‘basket-like’ fashion 
around what appear to be secretory 
islands, but they also, according to 
Pines, can be traced m among the epi- 
thelial cells of the pars intermedia ” 

The existence of this tractus supra- 
optico-hypophyseus, as described par- 
ticularly by Grevmg, renders it prob- 
able that diabetes insipidus may result 
from lesions anywhere along its course, 
as suggested by Zadek 7 What relation 
this tract has with the cause of dys- 
trophia-adiposogenitalis has not been 
definitely settled Greving suggests 
strongly such an association Clinically, 
we not infrequently find a combination 
of diabetes insipidus and adiposogeni- 
tal dystrophy In the polyuria produced 
experimentally in animals, both Camus 
and Roussy, and Bailey and Bremer 
reported that m some instances the 
animals manifested both diabetes insip- 
idus and also dystrophia adiposogem- 
talis It is probable that the tractus 
supraoptico-hypophyseus was severed 
m these experiments That a disturb- 
ance in the continuity of this tract may 
produce both conditions was reported 
by Cushing m his Cameron Lectures m 
*9 2 5 He and Maddox, by placing a 
silver clip on the hypophysial stalk of 
dogs, after shrinking the brain by 
\\ eed’s method so as to prevent dam- 
age to the nnd-brain and hypophysis, 
produced both polv uria and dystrophia- 
adiposogcmtalis in the animal 

1 he di«co\et v of the tractus supra- 
• »pt»cn-hv {>ophv m uv goes a long wav 


towards reconciling the conflicting 
views of the pituitary and hypothalamic 
adherents We can conjecture that it 
may be found that tumors or other 
lesions involving the nucleus supraop- 
ticus, the posterior lobe of the hypophy- 
sis, or of the tract anywhere between 
these points may produce diabetes in- 
sipidus. 

Treatment 

Only a brief reference to the treat- 
ment of diabetes insipidus can be made 
If the patient has a positive Wassei- 
mann antiluetic treatment should be 
instituted, as the polyuria might be de- 
pendent upon a gumma of the nud- 
brain or upon a basilar syphilitic men- 
ingitis 

Surgical interference is often indi- 
cated where there are neighborhood 
pressure symptoms, such as headaches, 
ocular palsies, bitemporal hemianopsia, 
and choked discs An early opeiation 
may prevent total blindness, even 
though it may not materially influence 
the polyuria 

The hypodermic use of o 5 to I cc 
of surgical pituitrm often relieves the 
distressing thirst and polyuria The 
dosage and interval between doses has 
to be worked out in each individual 
case Usually the effect of an individ- 
ual dose does not last longer than from 
four to six hours Following basilar 
tumor operations, a distressing diabetes 
insipidus may develop when it did not 
previously exist Frequently this poly- 
uria and polydipsia will spontaneous!} 
disappear If it does not, pituitrm 
therapy is indicated The cause of the 
diabetes insipidus in these cases is prob- 
abh due to damage to the supraoptico- 
hv pophv sens tract during the operation 
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Blumgart has found that the nasal 
administration of pituitrin is sometimes 
effective A tampon of cotton soaked 
with pituitrin may be inserted into one 
nostril, or I cc of pituitrin may be 
diluted with 30 cc of normal salt solu- 
tion and frequently sprayed into the 
nostrils 

In some instances it is found that 
pituitrin has little or no effect Elmer, 
Kedzierski and Sclieps 1 2 3 4 * * * 8 have proposed 
a classification of diabetes insipidus 
from an etiological and therapeutic 
standpoint It is as follows 

(a) Cases due to destruction of the 
posterior lobe of the hypophysis Here 
the posterior lobe extract fails entirely 
or only in part to sensitize the 1 egulat- 
mg centers for water and salt m the 
hypothalamus In these cases pituitrin 
has a definite, though transitory thera- 
peutic effect, because the regulatory 
centers in the hypothalamus are intact 


(b) Cases due to destruction of the 
water and salt-regulatory centers m the 
hypothalamus In these the secretion of 
the posterior lobe is still produced, but 
it cannot sensitize the hypothalamic 
centers because they are destroyed In 
this group the pituitrin has no effect 
whatever, since the regulatory centeis 
in the hypothalamus ai e destroj^ed and 
are incapable of sensitization 

(c) Cases in which theie is an in- 
terruption of the communicating nerve 
fibres connecting the hypothalamus 
(tuber cinereum) and the posterior 
lobe of the hypophysis This group, 
they state, is insufficiently understood 
and requires further investigation The 
therapeutic effect of pituitun is not 
stated 

If the views of these authors be 
correct, the failure of pituitrin to act 
therapeutically may be referred to 
those cases where the so-called center 
or centers are destro} r ed 
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the burden represented by the weight 
loss With very few exceptions, also, 
hunger disappeared within several 
days When they found they could lose 
thus rapidly without hunger and with a 
feeling of increased energy, instead of 
lassitude, they were encouraged to con- 
tinue and this contributed to the ulti- 
mate success obtained m these patients 
The probable reason for these fortu- 
nate symptoms presents another con- 
traindication to the use of thyroid in 
the treatment of obesity 

Patients on this dietary regime show- 
ed a more rapid reduction in the calo- 
ries per hour oxygen exchange than m 
weight 7 The calories per hour of the 
patient presented above fell from 69 
to 53, converting the basal metabolic 
rate calculated on her ideal weight from 
plus 25 at the beginning to minus 3 
at the end of the dietary period This 
is sufficient explanation for the in- 
creased resistance to fatigue and feel- 
ing of well-being these patients re- 
ported 

DuBois 8 , and Strang and McCiug- 
age° have shown that the rise in calo- 
nes m response to a fixed meal — the 
specific dynamic action of the meal — 
is quantitatively the same in the obese 
and those of ideal weight if they are 
otherwise normal Strang and McClug- 
agc' 1 also presented evidence that the 
feeling of satiation after food comes 
from the attainment of the optimum 
fate of change of metabolism m re- 
sponse to it With a fixed specific dy- 
namic action this rate of change of 
metabolism is of course less m relation 
to a high lineal metabolism than to a 
low one In other words, it takes more 
food to gne a feeling of satiation in 

P* rs with a high basal metabolic 


rate than 111 one with a lower one, or 
conversely, the satiation from a fixed 
amount of food is greater with a low 
basal metabolic rate than with a higher 
These observations related to the low- 
ering of the basal rate of oxygen ex- 
change observed m these patients 
probably accounts in part at least for 
their feeling of contentment with the 
food given 

If the drop of basal calories pei 
hour oxygen exchange in these patients 
were prevented by thyroid medication, 
two worthwhile results now obtained 
probably would not occur They would 
not have the increased resistance to 
fatigue and their appetites would not 
be as satisfied with the food given 
They would, therefore, not feel so en- 
couraged to continue and the ultimate 
results would probably not be as good 

Thyroid Medication Indicated 

While the 187 patients so far dis- 
cussed were being successfully treated 
as described, four patients were found 
to whom thyroid administration was 
thought desirable because of a slow 
rate of weight loss One woman who 
weighed 259 pounds was first seen 
after three months m bed because of 
another disability Her calories per 
hour were 59, giving a basal metabolic 
late of minus 26 for her actual weight 
and minus 8 for her ideal weight 
After four weeks of dieting the calor- 
ies per hour were 54, giving a ba K al 
rate for her actual weight of nwuis 
34 and minus 18 for her ideal weight 
The other three v\ ere ) oung women m 
w hom initial basal metabolic rate* 
within normal limits earl) in the diet- 
ing period fell to levels somewhat 
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below that normal for their ideal 
weight They all reacted well under 
thyroid therapy combined with the 
diet, but so controlled that caloric ex- 
changes never higher than normal for 
their ideal weights were obtained No 
doubt each one of these patients had 
hypothyroid tendencies, but if they did 
there was no demonstrable clinical evi- 
dence of it This observation is im- 
portant in showing that there is no 
clinical evidence other than the basal 
metabolic rate by which the very rare 
patient m whom thyroid medication 
may be used to advantage can be picked 
out from the large group in which it 
is contraindicated In these its use 
should be controlled by frequent basal 
metabolic rate determinations because 
if pushed to high levels the same un- 
desired results as those discussed above 
for the patients in whom its use is 
contraindicated would, no doubt, ensue 

Conclusions 

I Thyroid administration in the 
treatment of most cases of obesity is 
not necessary because 

i A diet consisting of one gram 
of protein and three-fifths of a gram 
of carbohydrate per kilogram of ideal 
weight, and no more than fifteen to 
twenty grams of fat, gives diets of 
from four hundred to six hundred 
calories on which these patients come 
down rapidly without thjroid 


2 They may be maintained on 
these diets for months if necessary 
with nothing but improvement m their 
general condition 

II Thyroid administration in the 
treatment of most cases of obesity is 
contraindicated because 

1 The calones per hour oxygen 
exchange giving a normal basal meta- 
bolic rate when calculated on the actual 
weight, if related to the ideal weight, 
give a figure considerably higher than 
normal This represents one of the 
physiological stiains of obesity which 
should not be increased by thyroid 
therapy 

2 The drop in the basal metabolic 
rates with the institution of limited 
diets probably accounts for the feeling 
of well-being and increased resistance 
to fatigue observed b} these patients 
and in part for the feeling of satia- 
tion with the lowered food intake 
which affords contentment with the 
diet prescribed This encourages these 
patients to persist and should not be 
eliminated by thyroid medication 

III A few patients — perhaps no 
more than two pei cent of all — do not 
lose weight rapidh without thjroid 
medication These cannot be differen- 
tiated from the others In histon or 
physical findings The\ ma\ be recog- 
ni?ed with assurance onh In repeate 1 
basal metabolic determination* during 
the course of dieting 
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The Many Sided Question of Protein In Nephritis** 

By W S McCann, M D , F A C P , Rochester , N Y 


I N THE practical management of 
patients with nephritis, regardless 
of the type, the question of the pro- 
tein metabolism assumes a position of 
great importance When one considers 
the varied roles played by proteins m 
the body, the problem of controlling 
or modifying their behavior becomes 
one of great complexity The catabo- 
lism of protein, giving rise to urea, 
sulphuric and phosphoric acids, must 
be limited to the capacities of damaged 
kidneys to excrete these substances 
The anabolic demands for protein must 
not be overlooked, as physicians have 
been prone to do, because new protein 
synthesis is often urgently needed to 
replace that destroyed by “wear and 
tear” or lost during albuminuria, and to 
regenerate dwindling serum proteins 
which have come to play such an im- 
portant part m the maintenance of the 
water balance of the body So preva- 
lent has been the idea that protein 
catabolism exerts deleterious effects 
upon the kidneys and vascular sy stem 
that patients are seen not infrequently 
with “hunger edema” due to protein 

‘•'From the Department of Medicine, School 
of Medicine and Dentistry of the Unncrsity 
of Rochester and the Medical Clinic of the 
Strong Memorial Hospital and Rochester 
Municipal Hospital, Rochester, New York 
tPresented at the Baltimore meeting of 
the American College of Phisicians, March 
2-t. 1931 


starvation resulting from the severe 
and prolonged restriction of the pro- 
tein of the diet, and states of less 
marked malnutrition from this cause 
are common Physicians fall into the 
error of assuming that the sole means 
of reducing the catabolism of protein 
is that of reducing its intake, forgetting 
that the endogenous metabolism may 
remain high even though little protein 
is taken in the diet It is important, 
therefore, that attention be called to 
other methods for reducing the catab- 
olism of protein and of increasing its 
deposition in the body for the replace- 
ment of body proteins destroyed by 
the “wear and tear” of In mg m health 
or m disease, as well as protein lost 
during albuminuria 
The catabolism of protein m the 
nephritic patient is influenced h\ the 
same factors which operate m most 
other individuals There is the so-called 
“wear and tear quota’, which i« 
heightened by “toxic destruction ’ in 
the presence of fe\crs of infectious 
origin such as those which frequent!) 
precede or accompany hemorrhagic 
nephritis Furthermore, when the sup- 
plies of fat and carbohydrate me 
inadequate protein calaliohsm 1- in- 
creased, so that we sa\ th.it fat*, and 
carbohydrates spare protein I'nialh 
we have to consider what hap, >1 .is win n 
a man consumes more proton th <11 1- 
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required to cover the irreducible mini- 
mum of wear and tear on body pro- 
teins 

A normal man, provided he were 
physically capable of ingesting an 
amount of protein sufficient to cover 
his energy requirement for rest in bed, 
would experience an acceleration of 
his total metabolism as the result of 
such ingestion so that 40 per cent more 
heat would be produced in his body 
than the food protein could furnish 
The energy for this extra heat would 
be derived from his stores of carbo- 
hydrate and fat. Rubner and Lusk 1 
have called this the “specific dynamic 
action” of protein A normal man, 
fully grown, will quickly adjust the 
level of protein destruction to protein 
intake, so that he is in nitrogen balance, 
provided the total energy of the food 
is adequate If he does what Siven 2 
did, namely, reduces his protein intake 
to lower and lower levels, his urinary 
nitrogen excretion will fall to a mini- 
mal level of 3 to 4 gm per diem at 
which nitrogen balance can be estab- 
lished In order to do this he must 
consume proteins of high “biological 
quality” in the sense of Thomas 3 , that 
is, proteins which contain all the neces- 
sary ammo-acids required for the 
synthesis of human body proteins 
Larger amounts are required if the 
proteins consumed are deficient m this 
lespcct. as many of the vegetable pro- 
teins are 

If our previously normal man were 
to acquire typhoid fc\er or a strepto- 
coccal infection, nitrogen balance could 
no longer be established at a low* level, 
or. in fact at a high le\el, unless the 
total caloric intake were raised to main 
tuiuv the re-ling energy requirement 


as the work of Shaffer and Coleman 
has shown 4 The difference between 
these two levels at which nitrogen 
balance could be established is the 
measure of the “toxic destruction of 
protein”. Even in tuberculosis, which 
causes only a slight toxic destruction, 
the writer 5 found that the minimal 
level of nitrogen balance could be 
reached only when the patients were 
able to take from two to two and one 
half times the number of calories re- 
quired by the patient for rest in bed 
When toxic destruction ceases and 
convalescence begins the wasted body 
seizes upon food protein with avidity 
and replaces that destroyed, so that 
nitrogen excretion may remain low 
even when the intake is high The 
same phenomenon follows periods of 
partial or complete starvation Let us 
apply some of these considerations to 
the case of a young man with acute 
hemorrhagic nephritis During the 
attack of scarlet fever or of tonsillitis 
which preceded or ushered m the neph- 
ritis, toxic destruction of protein 
occui red and will persist as long as the 
infection lasts During this period in- 
creased amounts of the end products 
of protein catabolism will be produced 
no matter how low w r e reduce the 
protein intake As water excretion is 
reduced these end pioducts arc re- 
tained and usually appear m increased 
amounts m the blood of such patients 
If w r e reduce the salt intake and ad- 
minister water the urine volume may 
increase to an amount adequate to 
sweep the blood clear of extra urea 
fn such cases it is usually possible to 
increase the intake of c.irbohy drate-> to 
«i high le\el and 111 this way to dmun- 
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ish to some extent the abnormally high 
endogenous metabolism of protein 
Edema will probably have occurred 
at first without low serum proteins 
The urine will show increased amounts 
of serum albumin and serum globulin, 
fibrinogen, and hemoglobin, lepresent- 
mg considerable losses to the body 
which should ultimately be replaced 
The urinary globulin and the hema- 
turia, as Van Slyke and coworkers 
have shown 6 , give us a fair measure 
of the intensity of the damage to the 
kidney Prolonged loss of these sub- 
stances diminishes their amount m the 
blood, producing anemia and reducing 
serum proteins Years ago Starling 7 
showed that the balance between the 
osmotic pressure of the serum proteins 
and the hydrostatic pressure in the 
capillaries determines the escape and 
return of water to them With the 
1 eduction of serum proteins the edema 
of our patient will tend to increase, 
particularly if the reduction affects 
chiefly the albumin fraction, which has 
a much gi eater swelling pressure than 
the globulin 

Experience has taught us that many 
cases similar to this one will undergo 
a tiansition along the following lines 
The hematuria and urmar y globulin 
will dimmish greatly as the intensity 
of glomerular damage abates Albu- 
minuria and edema may increase until 
a clinical picture results which ma\ 
closely simulate that of a primary de- 
generative nephritis or nephrosis, in 
w Inch the predominating lesion is tubu- 
lar degeneration We ha^ c a suggestion 
as to how this comes about from the 
experiments of two of the } ounger 
v orkers in Christian s clinic Barker 
and Kirk", who depleted the seium 


proteins of dogs by plasmapheresis and 
found that if this were continued tubu- 
lar degeneration ensued 

Various workers have studied the 
regeneration of serum proteins after 
plasmapheresis Kerr, Hurwitz and 
Whipple®, found that the regeneration 
period was shortest on a meat diet, 
longer on bread and milk, and longest 
during fasting, and that it was much 
prolonged when the liver was injured 
by chloroform or excluded by Eck 
fistula Epstein 10 sought to build up the 
serum proteins in nephrosis by giving 
high protein diets with considerable 
success The wntei, in unpublished ex- 
periments, has observed the effects of 
similar high protein diets on edema- 
tous patients with chronic hemorrhagic 
nephritis, the results of which may be 
summarized here The patients mvan- 
ably retained nitrogen, presumably as 
deposit protein, since non-protein ni- 
trogen of the bod} fluids did not 
increase Only a small fi action of the 
deposited protein appeared as circulat- 
ing protein of the blood serum The 
major portion of the deposit being out- 
side the vascular sj stem increased the 
water held m the tissues so that the 
weight increased and edema increased 
until the slow h increasing serum pro- 
teins leached the point at which in- 
creased diuresis and loss of edema 
could occur 

Before appljmg the«c results to 
other patients with hemorrhagic ne- 
phritis we should «ati«f\ our«eI\c« that 
the increase of protein in the ntion 
will ha\e no deleterious effects pro- 
duced In disturbing the mechanism foi 
acid-base balance or In po-ablc renal 
damage In protein winch the* work 
Xcw burgh 1 " ami other*- "ii :gi -t 
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For the maintenance of the acid-base 
balance the kidneys play a most im- 
portant part The non-volatile sul- 
phuric and phosphoric acids resulting 
from protein catabolism are excreted 
largely by the kidneys, though partly 
through the bowel When these acids 
pass through the kidneys normally am- 
monia is formed by the kidneys to 
accompany them, as shown by the work 
of Nash and Benedict 11 This normal 
ammonia formation prevents the loss of 
fixed bases and protects the alkaline 
reserve of the blood In nephritis the 
mechanism fails m two ways Reten- 
tion of these non-volatile acids reduces 
the CO a combining power of the alka- 
line reserve The ammonia forming 
function is frequently impaired in 
hemorrhagic nephritis Observations 
made by Palmer and Henderson 12 in 
1915 show clearly the reduced urinary 
ammonia of patients with renal acido- 
sis The failure of this function re- 
sults 111 a dram upon the reserves of 
fixed bases which must accompany 
acids excreted m the urine, m the ab- 
sence of adequate ammonia formation 

In the presence of renal damage 
sufficient to limit acid excretion or 
ammonia formation, an increase of 
protein in the diet is justifiable only 
when the catabolic processes can be 
limited and the anabolic augmented 
Protein deposited makes no demand on 
the excretory mechanism or on the 
regulation of acid-base balance Pro- 
tein destroj ed does make a great de- 
mand, but within limits this may be 
compensated for b\ increasing the basic 
constituent 4 ' of the diet derived from 
fruits and \<gtt«ibles or administered as 
the alkali-salts of citric or other organic 
acid-. fh« profile ni of renal acidosis 


presents a difficulty which is not in- 
superable. 

Newburgh 13 has raised an important 
question as to the possibilities of pro- 
ducing renal injury by protein in the 
diet He was able to produce renal 
lesions m white rats, by feeding them 
diets consisting of as much as 75 per 
cent dried liver, casein, or beef muscle 
Such liver feeding produced granular 
kidneys in less than a year. Casein pro- 
duced tubular injury in 16 months, 
while beef muscle produced changes 
intermediate between the two Looking 
at these results critically one is struck 
by the fact that a far greater propor- 
tion of protein was given to the rats 
than could possibly be taken by man, 
and also by the probability that the 
differences between the effects of the 
materials fed may depend upon sub- 
stances associated with the simple pro- 
teins, possibly substances arising from 
nuclear material Dr Newburgh has 
kindly permitted me to mention that 
further experiments of his, which will 
soon be published, indicate that the 
latter supposition is probably true 
Substances like liver may produce renal 
injury if taken long enough and in 
sufficient amount It remains to be 
shown that such mj'ury occurs in man 
in the amounts which can ordinaril) 
be taken 

On the other hand, we have the 
testimony of Stefansson as to the 
absence of injurious effects m the case 
of the Eskimo who gets 40 per cent of 
his energy from protein McClellan 
and DuBois”, who recent!) completed 
a >ear of observation of Stefansson 
and Anderson on a meat-fat diet such 
as one may live on m the Arctic re- 
gions, found no demonstrable mjun of 
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any kind Also McCay 13 of the Indian 
Medical Service has testified that the 
incidence of nephritis is no greater 
among the meat eating Europeans m 
India than among the Bengali who get 
very little good protein 

In the writer's clinic, Dr Henry 
Keutmann has carried out some very 
careful observations of the effect of 
high protein in the diet on the course 
of chronic hemorrhagic nephritis These 
observations are being published in 
detail elsewhere Patients were selected 
who had come to a fairly constant level 
of hematuria as measured by the Addis 
sediment counts 10 In the following 
table are compared some of the obser- 
vations made in a typical case of a boy 
of 15 years with chronic hematuria 
following upon an attack of acute ne- 
phritis, months before Comparison is 
made between the findings during two 
weeks on a diet containing 75 gm 
protein and during four weeks on a 
diet containing 150 gm 

During the experiment the patient 
improved clinically, showed no eleva- 
tion of blood pressure, maintained con- 


stant weight and a positive nitrogen 
balance The relationship between the 
urinary ammonia and the total ti- 
tratable acidity remained unchanged 
though both of these were mci eased 
50 per cent when the piotem intake 
was doubled 

Summary 

These experiments have convinced 
us that liberal protein allowances 111 
the diet do not of themselves, injure 
the kidneys When the excretory power 
is nearly at the level of the minimal 
endogenous protein catabolism which 
can be achieved by making full use of 
the protein sparing qualities of carbo- 
hydrate and fat, nothing is gained by 
reducing the protein intake below the 
point of nitrogen balance Full ad\an- 
tage should be taken of the tendency to 
deposit protein by all individuals who 
have lost it, either by inanition or bj 
toxic destruction or through albuminu- 
ria Protein which is deposited make' 
no demand upon excretory functions, 
it builds up depleted tissue and circu- 
lating proteins with beneficial effects 
upon the course of the disease 


Table I Juuus B 


NPN 

CO-C P 

Serum 

Proteins 

Urine 

pH 

Urine 

RBC 

Urine 

Protein 

Casts 

12 hr 

Urea 

Clearance 


75 gm. Protein 

14 days 

150 gm Protein 
28 dajs 

26-41 mgm % 

57-60 vol % 

26-38 

S 5 v 4 

72-74% 

7 5-7 6 

5 3-5 5 

51-5 8 

122-310 (x 10° per 12 hrs ) 

95*284 

Av 65 mgm (per 12 hrs ) 

U 71 mgm 

150-697 (x lO 1 ) 

86-284 

45-64 cc (C«) 

65-84 cc 
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Mountain Fever and Spotted Fever of the Rocky 
Mountains-Clinical Studies* 

By Noxon Toomcy, BA.MD.FACP, Palmy, a, Mo 


U NKNOWN fevers fiist encoun- 
tered by white immigrants in 
the Rocky Mountain region be- 
tween 1850 and 1873 have become ot 
constantly increasing clinical interest 
and public health moment due to recent 
discoveries of new and widened endem- 
ic areas, and to the involved medical 
problems now more fully appreciated 
Scientific study of fevers m the 
Rocky Mountain region began clini- 
cally in 1880, epidemiological!) and 
pathologically in 1902, bactenologically 
in 1906, immunologically in 1908, and 
preventively in 1911 These studies 
have so increased rather than nai 1 owed 
the fields of inquiry that much of what 
has been written has had to be re- 
written from time to time to accommo- 
date the newel scientific facts and 
observations relative to the spread and 
increasing knowledge of this disease 
01 these diseases So gieat has been 
the enlaigement of the public health 
and scientific relations of spotted fe\ er 
and its congeners within the last four 
or five years that standard monographs 
of a few )ears ago give a very inade- 
quate pictuie of the economic and 
medical problems as now known 
Hence a comprehensn c clinical stud) 
taking into account the newest scien- 


tific facts can further perfect the liter- 
ature of internal medicine 

Of the group of mountain fevers m 
the western part of the United States 
we will first consider the component 
of the group that is now the best 
known, namely spotted fevei , although 
there is leason to believe that the 11011- 
exanthematous, intermittent tick-borne 
disease (mountain fever) w'as en- 
countered by white men equally earl) 
01 earlier than spotted fever The earl) 
history of the intermittent or mountain 
fever is more obscure because, being 
non-exanthematous, it was more diffi- 
cult to unequivocally distinguish it 
from the other prevailing fe\ ers of 
the mountains such as malana and 
the fevers of the cnlcroidca group 

Early Histor\ or Si’ottld Fnm 

Occurring among the Shoshone*- 
Flatheads and Nez Perce Indians of 
southern Idaho western Montana 
w'estern Wyoming northeastern Xc\a- 
da, and northwestern Colorado prior 
to immigration b\ Caucasians ipoti, <1 
ftivi of the Rocky Mountain* fir-t oc- 
casioned illness among white settlcr- 
ni 1S73 B "as fir«t observed hv Dr 
II Dressing near Pamdi'c \ ilk v 
Humboldt Count). Nevada m 
and fn c ) cars later b\ Dr Co.ightnroi 
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of Corvallis, Montana In the same 
year, 1885, it was observed in Lake 
County, Colorado, and in 1886 in Mesa 
County, Colorado It has, however, 
only recently attracted notice in those 
counties although it has apparently 
occurred there from time to time 164 . 

Although at first variously diagnosed 
as ‘black measles’, cerebrospinal fever, 
dengue or typhus, from 1880 to 1895 
it became apparent to the more observ- 
ant physicians practicing in the heavily 
infested areas that they were con- 
fronted with an undescribed disease or 
group of diseases At that time a 
modicum of the local practitioners 
considered mountain fever as distinct 
from spotted fever, but as the former 
term was used more loosely than the 
latter it undoubtedly included some 
other fevers seen at high altitudes And 
yet despite admitted unskilled diag- 
noses and recognized looseness in the 
use of the term mountain fever, the 
idea persisted in the minds of some 
judicious observers that there was a 
mountain fever that was not spotted 
fever, malaria, nor typhoid fever That 
fever they considered to be very prob- 
ably an independent infection 

The prevailing idea of local medical 
opinion in Idaho, reached prior to 1893. 
became known to Captain Marshall W 
Wood, U. S A , Post Surgeon of 
Boise Barracks, Idaho, who reported 
the current opinion to the Surgeon- 
General of the Army. On the latter’s 
direction Capt Wood later obtained 
brief clinical descriptions of the spotted 
disease from eight general practition- 
er These reports were published m 
under the title "Spotted Fever 

tk . 


The first public discussion of spotted 
fever and mountain fever was by the 
Idaho State Medical Society at Boise, 
Idaho, in 1896 (discussion opened by 
Dr William C. Maxey), and by the 
Rocky Mountain Interstate Medical 
Association at Salt Lake City in July, 
1897 Neither meeting gave rise to 
published accounts of the discussions 40 

Clinical studies made by the Maxeys, 
father and son, and reported by the 
son, Dr Edward E Maxey, character- 
ized the mam symptomatology of the 
indigenous spotted fever and served to 
emphasize that in southern Idaho the 
disease was more prevalent but not 
nearly so virulent as in western Mon- 
tana 2 

Satisfied of the infectious nature of 
the new and imperfectly studied dis- 
ease, the first act of the newly organ- 
ized Montana State Board of Health 
was in 1901 when it commissioned L. 
B Wilson and Wm. M Chowning to 
make an epidemiological and patholog- 
ical study of the indigenous disease, 
with particular reference to the viru- 
lent form m the Bitter Root Valley 
Wilson and Chowning in then reports 
remarked upon mild, febrile cases with- 
out an eruption and of unknown 
nature, but did not make a study of 
cases of the sort, nor express an opin- 
ion as to their nature* 

The chief permanent results of Wil- 
son’s and Chowning’s studies were to 
make the Bitter Root Valley form of 
spotted fever more widely known, more 
fully- described clinically, and more 
scientifically established in that their 
epidemiological studies led them to 
focus attention on ticks as -vector' of 
the disease, without, however, actually 
establishing the fact They described 
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a piroplasm which they thought they 
saw in the blood of patients with the 
virulent form of the spotted fever, and 
attached etiological significance to it 
Later, however, C W Stiles and W 
W Welsh recognized these supposed 
intra-erythrocytic organisms as arte- 
facts 13 

Wilson and Chowning’s supposition 
m regard to a tick as vector of the 
spotted disease was confirmed experi- 
mentally by McCalla and Brereton who 
m 1905 transmitted the mild, Idaho 
type of spotted fever to man (two 
cases) and by King and Ricketts who 
transmitted the virulent Bitter Root 
Valley strain of the disease to guinea- 
pigs by means of tick attachment (feed- 
ing) experiments 

The high mortality rate (70 to 90 
per cent) and the economic importance 
of the malignant Bitter Root Valley 
form of spotted fever so centered the 
attention of investigators on it that 
the benign, aberrant and non-exanthe- 
matic forms of local fever attracted 
almost no scientific study, with pi ac- 
tually the sole exception of the mild 
form of spotted fever indigenous to 
the Snake River Valley m Idaho, which 
on account of its habitual low mortality 
late (5 per cent) had from the earlier 
days led some to consider that it should 
be lecognized as a sepaiate disease 
However, by means of later serologic 
studies the Idaho form of the disease 
lias been proven to be lnimunologicalh 
identical with the malignant Bitter 
Root Valley form although amply 
wan anting consideration as a distinct 
and easily recognizable clinical type 
due almost certainly to a fixed differ- 
ence m the virulence of the local strain 
of the virus 


As an historical account of the labor- 
atory, and other scientific work done 
on these fevers since Ricketts first took 
up the problem m 1906, would have to 
do exclusively with the exanthematic 
or spotted fevers peculiar to the Rocky 
Mountain area, an account of the dis- 
coveries connected with them will be 
deferred until after presenting a dis- 
cussion of mountain fever 

Mountain Fcver 

Dismissing the fact that the term 
mountain fever has been used in almost 
all languages for whatever zymotic dis- 
temper may have prevailed at the time 
in the high altitudes of the region, it 
will for our purpose be sufficient to 
note that the fever under discussion is 
not implied to have any relationship 
with the mountain fevers of Europe, 
India, or any other part of the globe 
and is used only with respect to the 
medley of febrile diseases that have 
laid men low m the Rock) Mountain 
areas 

As a popular sobriquet for plasmo- 
dium infection, Eberthclla typlu infec- 
tion, or one of the paratyphoid fevers 
(including tularemia and brucclhasis), 
the term mountain fever has perhaps 
enjoyed most currency in the mountain- 
ous West Connoting nothing to the 
medical mind, the use of such a term 
m medical literature is usually regard- 
ed as a token of ignorance Neverthe- 
less the term has a history and a per- 
sistency m the West and it is for m 
to determine if possible whether In it 
a separate disease entity has at turn s 
been designated 

The earliest professional me m ill* 
West ot the term mountain fever had 
to do largely with remittent and mttr- 
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mittent fevers although by some the 
term was used for the continued 
fevers, including no doubt tularemia 
and abortive and masked forms of 
typhoid fever 3 . Although these reports 
were grouped by eastern bibliographers 
and clinicians with the aberrant forms 
of typhoid fever, the remittent and 
intermittent character of some of these 
mountain fevers stands out clearly 
Also one is impressed by their com- 
paratively short duration (eight to 
fourteen days), the seasonal incidence 
(April to June), the relation of p) o- 
t) acted chilliness but no chill to fever, 
and the admitted lack of effect of qui- 
nine on them 13 Furthermore, we know 
today that in some of the high moun- 
tain passes and valleys from which the 
“brief intermittent fever” was reported, 
plasmodium infection must have been 
absent in the early days as the neces- 
saiy vector, an anopheline mosquito, 
was not indigenous above the valleys of 
the plains 

As m these cases no skin eruption 
was reported it would not conform to 
our present conception of spotted fever 
to regard them as being one and the 
same disease, nor cerebrospinal fever 
That a focal infection (stieptococcic 
<n pyogenic), or bronchopulmonary m- 
v avion would explain all cases not due 
to a plasmodium or an entcroidea, 
would seem most likely, and certainly 
M>mc eases of tularemia ■would be con- 
tused with the doubtful group Dengue 
° r influenza perhaps accounted for the 
' epidemic mountain fe\er” mentioned 
In K P Vollum, and yet neither of 
ikon art apparently the endemic, <ea- 
Mm 'd. “brief remittents, easily cured" 
north Kockj Mountain region" 
t i^Ui.UMvjv t undulam fever) might 


be the explanation of the mountain 
fevers of uncertain origin but if so it 
is extremely difficult to account for 
army cases being referred to as brief, 
for brief they must have been, because 
it is well known that in the army not 
only are men able to consult a doctoi 
on the slightest pretext but do do so to 
escape doing duty, hence it is unlikely 
that any of these army cases much 
exceeded two weeks, whereas brucel- 
liasis usually runs not under two to 
four months and usually longer; such 
a long protracted, low, ambulant fever 
would become known to the army 
medical officers in the W est, and would 
have been described as such and not 
as “brief remittents easily cured” 
Furthermore we now know that moun- 
tain fever is tick borne and not milk 
borne, and is seasonal whereas brucel- 
liasis is not 

As for bronchopulmonary invasions 
accounting for these feveis of debat- 
able nature we need have little concern 
as bronchitis, pleurisy and pneumonia 
m high altitudes are clear cut, particu- 
larly severe, diseases with localizing 
thoracic symptoms and signs so intense 
as not to escape the attention of a phy- 
sician. It is therefore chiefly atypical 
plasmodial feveis, the focal infections 
and the zymotic infections of mfluen/a! 
type that might give currency to an 
idea of mountain fever as being some- 
thing apart from the previously recog- 
nized types of intermittent or remittent 
fever. 

From none of the early literature on 
mountain fever in the West, after <a* 
t. hiding cases of presumable p?a*>mo 
dmm infection or the cnteroidea, can 
-mything indisputably defensible 
the standpoint of individuality be 



Mountain Fever and Spotted Fever— Clinical Studies 589 


tracted, as the focal infections or the 
zymotic infections of influenzal type 
can perhaps be invoked to explain the 
cause of the remaining undefinable 
cases And yet through the maze of 
numerous early but unsatisfactory de- 
scriptions of non-exanthematic febrile 
cases in the Rocky Mountains, one 
catches glimpses of a brief remittent 
fever that does not conform to known 
forms of paludism, the fevers of focal 
origin, or influenzal attacks of gastro- 
intestinal or upper respiratory tract 
type This fever, after jears of com- 
parative study, was eventually charac- 
terized as follows as being seasonal 
(limited to the spring and early sum- 
mer months), as being of brief total 
duration with one to three forty-eight 
hour remissions with intermissions of 
two to eight days duration, with pro- 
nounced, prolonged chilliness at onset 
(which was fairly sudden) but without 
rigor, as being accompanied by consti- 
pation and severe muscle aches and 
pains (chiefly in the back and loins, 
with headache occasionally) and fol- 
lowed by a quick convalescence but 
a terminal anemia Nothing was said 
about a skin eruption 

Mountain fever was observed to 
occur only m the spring and early 
summer months (tick season) and was 
categorically stated to be different fiom 
the autumn and winter fevers It cer- 
tainly was what the eaily practitioners 
m the mountainous portions of the 
West had m nund when they refused 
to ascribe to the eastern dictum that 
all mountain fevers were either malaria, 
t\ phoid fever, rheumatism (focal in- 
fections), cerebrospinal fc\cr or in- 
fluenza As to the etiolog} and cpi- 
denuologN of mountain fee er nothing 


was predicated, certainly ticks as \ec- 
tors of the disease were not =o much 
as suspected, although now known to 
be at least one of the vectors 
Due to limitations of space, onl\ 
two extracts from the earl} literature 
will be given verbatim One is an in- 
structive tabulation of case incidence 
of mountain fever 11 Despite the med- 
ley of fevers that were confused undci 
the name ‘mountain fever' the inci- 
dence of cases paralleling the tick sea- 
son strongly suggests the occui rence 
of a special tick-borne disease The 
second quotation is typical of many 
reports from arm} surgeons on dul\ 
at Wyoming, Montana and Utah mili- 
tary posts in the early da}S This 
quotation is from the surgeon of a 
cavalry command of about fi\ e hundi ed 
men who were, in 1878, marched 
thiough the Wind River Cam on of 
Wyoming, one of the celebrated moun- 
tain fever and spotted fe\er areas of 
eaily as well as recent }ears Mthough 
one man died of typhoid fc\ci aerified 
by necrops} , the bulk of the cases w ere 
acquired 01 er a sixteen ckn period 
(four day bivouac and twchc day 
march thiough the mountains) ,u the 
end of which all were ncarh well 
as not to require hospitalization on 
reaching Fort Fetterman Of then 
cases Doctor Gnu wrote 

*Thc«c cases all presented tin. <-1110 cu.- 
era! phenomena 111 the btcinitinc Im irnhh 
the first complaint was that 01 »celnv en'o 
and ‘aching ill oacr’ Then there \n* 1 e» 
of appetite, tlnckh coated jom.i c ode 
stipated bowels Hie «li*-e iw wa*- >> * 1 

stance ushered in with 1 well » *arl si > 
and durum the fir-l tweno-*'*' h»i 1 <- 
ft\cr was nlwais light 1 u * 1 ' 1 ' 

mental obscuration <mr>ciin e<- d*-!.- 1 ’ 
more or Ic^s 1 iertn . 1 1 suW-c’s '■tc' 
to care wlictlle* - ?i n hire? 1 ' d r -1 r «* 
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was done with or for them The patient al- 
ways admitted a feeling of distress, but never 
could localize it, except in one case (the man 
who subsequently died at Fort Fetterman, 
•who complained greatly of pain in his head 
and the ‘back of his neck’) The fever once 
developed, never after wholly left the pati- 
ent, but exhibited a decided daily exacerba- 
tion, beginning with chilliness for a period 
of half an hour or so, accompanied by cold, 
clammj sweat, and followed by an intensely 
hot skm, with small and rapid pulse These 
exacerbations generally continued about eight 
hours, sometimes longer, and then would fol- 
low a period of eight or ten hours of lower 
temperature and comparative freedom from 
discomfort, during which sleep was possible 
There was an increasing, but not a great 
degree of prostration, as every man was able 
to ride his horse during the day’s march of 
eighteen to twenty-five miles, and continued 
to do so daily without assistance until Fort 
Fetterman was reached There were want- 
ing the distinctive symptoms characteristic of 
tjphoid, and yet quinia seemed to have no 
effect to prevent or control the daily return 
of the high fever, though administered m 
large doses ” 13 

For a most valuable early account 
of mountain fever we have the report 
of Captain Charles Smart who strenu- 
ously tried to make mountain fever 
out to be malaria By his own admis- 
sion he had to write from Fort Bridger, 
\\ \ oming 

*1 could not bring mjsclf to record these 
ca-t» as malarial remittents but put them 
down as catarrhs and qumcies, and awaited 
developments These came in a vcr> short 
time Ca^es appeared of fever without anj 
complication b\ local lesion, and I recognized 
that I mu«t lie dealing with the incipienc\ ot 

• i ir •><•! call* d mountain fever" 

1 h concludes a most careful de-erip- 

t’on uf three x.u-ons' ( Springs of 

i^7i. >^75. 1K76; experience with the 

no -* \ uuhunatou-. mtemutt* m„ tick- 

* *n ivut-w* i ft ur, as follov - 


“One point, however, remains to be men- 
tioned It is that the records of the post, 
the figures left behind them by my pred- 
ecessors as embodying their experience of 
the prevalence of mountain fever, corroborate 
my own observation, showing the months of 
May, June, and July to be the months of 
visitation Thus, during the eight years 
previous to my assignment, May gave an 
average of 560 cases per thousand of mean 
strength, June, 1389, and July, 947, while 
no cases were recorded during the months of 
September and October Yet Dr Drake re- 
ports those very months of September and 
October as the period of maximum prev- 
alence of malarial fevers in the United 
States 

The following table shows the average 
strength of the command and the prevalence 
of this fever in cases per thousand of mean 
strength — 


Month 

Strength 

Cases 

January 

172 

4 36 

Februarj* 

167 

75 

March 

169 

M 9 

April 

154 

1 62 

Ma> 

134 

560 

June 

135 

13 £9 

July 

132 

947 

August 

145 

426 

September 

131 


October 

156 


November 

171 

5 85 

December 

168 

74 

Annual 

1 S 3 

4803 


The same author writing of Camp 
Douglas, Salt Lake City, mention* 1 * * * 5 
three cases which "after being dis- 
charged from hospital as entirel) re- 
covered, made his [their] appearance 
in eight days with a recurrence of the 
febrile attack, hut it was reach!) re- 
moved b\ quinia and 110 subsequent 
relapse has taken place” 

The first account of the non-e*.au- 
thematous, intermittent tick-lmt lie 
(mountain ) fever that ha- come to me 
notice is the following which w'a*- writ 
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ten by Assistant Surgeon Patzki at 
Fort Steele, Wyoming Terntory, m 
187 5, and is as follows 

“A remittent fever, occasionally very 
severe, is met with, by the mountaineers 
called mountain fever, and much dreaded by 
them The most prominent symptoms are 
headache, severe aching through the whole 
body, insomnia, furred tongue, frequent full 
pulse, constipation Chills are infrequent 
The efficacy of large doses of quinine proves 
the malarial origin The mountaineers treat 
it with their panacea, sage tea, and, as thej 
assert, quite successfully Men cutting timber 
along the streams, mostly Danes and Swedes, 
suffer most from this fever ” 10 

Before considering the modern writ- 
ings on the subject of mountain fever 
we will review the scientific work done 
on its ‘family relation’, or perhaps con- 
gener, spotted fever of the Rocky 
Mountains 

The Recent History op 
Spotted Fever 

From 1906 to 1911 the scientific 
work of H T Ricketts, P G Heme- 
mann, and associates contributed great- 
ly to a knowledge of the virus, the fac- 
tors of transmission, the immunolog- 
ical reactions and the morbid anatomy 
of spotted fever Later, m 1918, Wol- 
bach added pathological and bacterio- 
logic data and advanced as the causal 
virus a minute organism, a rickettsia 
which he was unable to cultivate except 
in tissue cultures 140 Noguchi 111 1923 
was unable to confirm Wolbach's work 
but did show that three strains of 
rickettsia were non-patliogemc and that 
a filterable virus could be obtained from 
the vector, Dei moccnfor andcrsout 
Ricketts and Spencer and Parker w ere 
not successful in forcing the mtu* 
thiougli a Berkefeld filtci 


For our present purpose it is moie 
important to note the tick conti ol 
measures instituted by McClmtick and 
Bishopp and augmented by Fricks , the 
tick parasites introduced and propa- 
gated in Montana by R A Cooley 20 \ 
who has conti lbuted valuable ecological 
studies of tick biology and distribu- 
tion 80 , the accurate statistics of spotted 
fever maintained by Dr W F Coe^s- 

~ 00 

well, secretary of the Board of Health 
of Montana, and the epidemiological 
and parasitologic work of R R Spen- 
cer and R R Parker called foith In 
the spread of the disease since I9r4 10s ’ 
u4,i 2 d F h Kelly 08 , J G Cum- 
ming 100 , F C Strieker 131 , A B Ton- 
kin 214 and particularly F E Becker 101 
203 have studied spotted fc\er m its 
now more widely extended endemic 
area 

Lately (1931) Rumreich, Dj er and 
Badger have discovered an eastern and 
southeastern states endemic area that 
is believed to have been in existence 
for at least the past twenty years 218 
Spencei and Parker haic introduced 
a practical vaccine of great prcicnme 
value 201 Since 1925 between twenh 
to twenty-five thousand persons have 
been vaccinated with it 
Although the alxnc mentioned stud- 
ies were undertaken without reference 
to the non-exanthcmatic intermittent 
tick-borne (mountain) foer thci con- 
stitute an nnaluablc foundation for fu- 
ture work on mountain fixer 

Modlrx- Orsi r\ \tioxs ox am In- 
termittent Xox-i x \xTiti M\n< 
TicK-noRXi (Mm xTiixilV-i! 

In 1806 trom Fort J t 

Wjoming Hcnn l Rim* d *h- 
scribed as Uphold : or ‘ 
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of Rocky Mountain spotted fever and 
also non-exanthematic cases of two to 
four day fever with one remission last- 
ing two or three days after an inter- 
mission of two or three days, and a 
short 6 to 8 day) total duration 291 
Raymond was apparently unfamiliar 
with the medical ideas prevailing m 
Idaho and Montana with respect to 
spotted fever His cases were all ob- 
served in the tick-season (late April 
to June) hut as he finally regarded 
his cases as typhoid fever he incrim- 
inated the water supply and did not 
look for an insect vector His case re- 
ports (Cases WS,JP,JFS,JC, 
F G W , and DA) leave no doubt that 
he observed cases of the intermittent, 
non-exanthematic tick-borne disease 
later described by Kieffer from a point 
in W) oming some two hundred and 
fifty miles south-eastward Raymond 
remarks on the prevailing divergence 
of opinion among the local practition- 
ers, one of whom (Dr H L Calla- 
way) clearly distinguished his typhoid 
fever cases from the spotted fever 
cases, v Inch were then diagnosed as 
purpura simplex and purpura lheumat- 
lca (simplex) 

In 1901 Dr W \V Woodring of 
Mt Pleasant, Utah, before the Rocky 
Mountain Interstate Medical Associa- 
tion maintained “that there is such a 
thing as mountain fc\cr, mostly con- 
fined to the y oung and those under 
fifty It i*-. ushered in with a chill fol- 
lowed In a temperature of one to four 
degrees during the following tw’cntv- 
four hourU’ * (Quoted from abstract 
in Jr Am Med •Xs^oc. ) 

In 1902 Wilson and Chowning in 
wntmg of spotted fewer, which they 


suspected as being a tick-borne disease, 
state “Several physicians, however, 
recognize m addition a mild type 111 
which there are no spots There is 
much difficulty 111 the accurate diagno- 
sis of the mild type, and though its 
existence must be recognized yet dur- 
ing the investigation herewith leported, 
all of the examinations except one wei e 
made on cases of severe type In 
Montana cases of the mild type of the 
disease, which show no spots, are as 
yet too indefinitely differentiated to 
permit of their inclusion with those of 
the severe type which invariably 
develop the eruption That such cases 
exist there can be no doubt They are 
never fatal ” 

It is to the careful studies of Major 
Charles F Kieffer at Fort D A Rus- 
sell, Wyoming, in 1906, that we are 
indebted for the first exact knowledge 
of an intermittent, non-exanthematic 
tick-borne disease of short duration 
and no known mortality Kieffer pref- 
aced his paper with the recognition 
that “the older phy sicians m the Roch\ 
Mountain regions have ahvays insisted 
that there was a special type of fever 
indigenous to this section of the coun- 
try This fever or, as it appears to 
me, group of fevers has been gnen 
\anous names, but pnncipally that ot 
mountain fever The group has simply 
been dismissed in recent years, although 
many good observers still hold that 
there is a type of fever which is neither 
malaria nor typhoid ’’ 35 

Kieffer recognized two types, one 
hating three to seten recurrence*' oi 
forty -eight hours duration marked b> 
forty -eight hour intermissions and an- 
other type, but not so common, m 
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which after the initial chill the tem- 
perature rises ladder-like for two or 
three days These cases have more 
marked prodromes or more marked 
abdominal symptoms (abdominal ten- 
derness and enlargement of the spleen ) 
and present a clinical picture which is, 
at fiist, extremely suggestive of ty- 
phoid fever ” Kieffer’s paper should be 
read in the original 

After Kieffer’s contribution, moun- 
tain fever attracted only local mteiest 
in Colorado and the adjacent parts of 
Wyoming and Utah No notice was 
taken of it in medical literature until 
1 926 when F E Becker said that 
“ceitam symptoms of malaise, not 
typical of Rocky Mountain spotted 
fever, frequently follow tick bites 111 
Colorado Evidence supports the view 
that they are due to the tick bite, and 
aie not part of the clinical picture of 
Rocky Mountain spotted fevei Many 
micro-organisms other than D uckettu 
are found in the ticks of Colorado ” 104 
In a later paper Becker says “An 
atypical infection following tick bite 
with charactenstic constitutional symp- 
toms, but without a skin eruption, is 
common in Colorado and is locally 
known as ‘Colorado Tick Fever ’ If 
this is an attenuated spotted fei er, 
the definition of this disease must be 
modified to include cases without skin 
rash Indolent ulcers frequently occur 
at the site of the tick bite ” 203 

In 1929, R R Parkei wrote “Public 
Health Sen ice im estigators ha\e for 
several years been interested 111 a w ood- 
tick-caused condition which occurs 
quite extensnely 111 portions of Colo- 
rado and is far from uncommon in 
Wyoming In sections of Colorado this 


condition has been commonly known 
as ‘mountain feier’ Compaied to the 
usual typical cases of spotted fe\er it 
is relatively quite mild and at the 
present time it is unceitain whether it 
is a mild type of spotted feier or a 
distinct disease entity' ’ 102 

With respect to a Rocky Mountain 
spotted fever without an eruption. Dr 
R R Parker in 1930 said “ ‘spotted 
fevei without eruption’, a diagnosis 
which we feel is purely pi esumptnc 
and rarely justified ” (Page 95-' vl ) 

From the title of a paper by Dr 
F E Beckei before the Bonldei Coun- 
ty (Colorado) Medical Society on May 
8, 1930, on “Rocky Mountain Spotted 
Fever with Special Reference to Cases 
Without Rash,” we gam the impression 
that Becker consideis mountain feiei 
and spotted fever to be the same disease 
but on what evidence we ha\e been 1111- 
able to learn 

Spiuociii toms 1 rom Vue v«uni 

In 1930 Bui foul \\ ellci and O M 
Graham of Austin Te\n« described 
a group of three cases of a relapsing 
feiei following infestation with tin 
tick Oimthodoios twicata acquired In 
some youths when they explored nau 
m the Colorado Ri\cr \ alien lexns 
\n unidentified spirochete was found 
m the blood 111 all cases, and a Minthi 
organism was recoiered from a 1 iblin 
inoculated through the ahridid -1 111 
with a crushed tick and iht uniter so 
Icntly ill Graham who late 1 lundm 
caie, was bitten and v,w ill w ih ,1 
relapsing typi 01 four ,1 M» r “ !i»m 
being recoiered from bis blood 
Serious constitutional rt. c!io 
lowing bites of On i'Lodrro< in 
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(A Duges) 1876 and 0 talaja (Gu- 
erin-Meneville) 1849, and 0 conaceus , 
(CL Koch) 1844, have been known 
in Mexico for many decades 82 For 
the present at least it is not thought 
proper to consider this argasid spiro- 
chetosis as identical with the non- 
exanthematic, intermittent tick-borne 
(mountain) fever of the northern 
Rockies, due to well marked differences 
in the vectors and the clinical courses 
of the diseases 

DIFFERENTIATION OF THE TWO WOOD- 
tick Transmitted Fevers of the 
Rocky Mountains 

Spotted fever is now recognized to 
follow more different clinical courses 
than the two classical types described 
prior to 190s 4 ’ 31 ' 41 However, this fact 
is not accorded sufficient notice in text- 
book and clinical literature Up to 1908 
the two recognized types were the 
benign (veiy slightly 1 emitting) type 
m Idaho, and the shoit but malignant 
foim in the Bitter Root Valley, the 
latter (usually without remissions) 
running a constantly rising febrile 
course to hyperpyrexia and ending 
almost imanablv 111 circulatory col- 
lapse between the fifth to eleventh da} 
A very mild, ambulant type with ex- 
anthem scant) or evanescent is now' 
not infrequently recognized in Idaho 
* and eastern Oregon It is said to run 
a prolonged course (between three and 
a half to tout weeks) 

A uwdei at cly wire, proti acted, 
n :* f rely cnwr.atina type of the disease, 
m whuh the dad) remissions arc better 
nnrhtd tri.m in other form*, occtir> 
whuc i!m m^a^e ?' of intermediate 
Nevada L’tah. and 


Colorado This type may last four to 
five weeks and is sometimes called the 
chronic type. 

Inasmuch as there are four readily 
recognizable clinical types of spotted 
fever, the different strains of the virus 
will excite symptoms 111 somewhat 
differing intensity and combination 
Thus onset may be abrupt or more 
gradual (but is always reasonably clear 
cut and never very gradual) The fevei 
may terminate with abrupt or giadual 
lysis but never by crisis The fever has 
a tendency to produce hyperhidrosis 
early but a dry skm later in the course, 
but the degree of hyperhidrosis is, as 
with certain other symptoms and signs, 
somewhat conditioned by the patients 
habitus During onset, vomiting occurs 
commonly 111 the types of moderate 
and severe intensity, but like some 
other symptoms is partly conditioned 
by the patient's habitus, thus occurring 
in some of the mildest cases and not 


occurring in some of the most severe 
Universal chilliness, without ngo 1 ". 
varying m intensity from distinctly 
noticeable to marked, almost invariable 
occurs Usually the chill (chilliness) 
is not a shaking, chattering rigor but 
is more persistent than in othei fevers, 
often lasting three to four hours, and 
is devoid of ‘cieepy feelings’. 


Stupor is an early and rather con- 
stant characteristic of the disease, even 
m its mildest forms, and a low' (onh 
\er} exceptionally violent) delirium 
occurs common!) The tone of tin 
muscles increases rather than lesson* 
fa feature not sufficiently noticed m 
the literature). This may account f° r 
the spastic inability to yoid Con^tip'" 
tion is usual during the first two { > 
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thiee days It seldom gives way to 
diarrhea Inability to protrude the 
tongue and to speak are, in the severer 
forms, curiously frequent signs after 
the first few days Insomnia is always 
a troublesome feature 

The pulse is characteristically quite 
rapid (no to 140) becoming easily 
compressible in the virulent form 
Respirations aie normal or slightly 
more rapid, the respiratory excursion 
not being reversed Very pronounced 
congestion of the conjunctivae without 
lachrymation is an almost constant 
symptom m all types of the disease 
Muscle aches and pains, especially of 
the extremities, and chiefly of the 
flexor groups, occur early, practicallj 
at the onset, and may be one of the 
first symptoms 

The rash, occurring from the end of 
the second day to the fourth da)', maj 
be described briefly as consisting of 
erythematous (usually somewhat cya- 
notic) ovoid to pseudomorbilhform, 
lenticular macules, at first slightly 
raised above the surface of the skin 
The rash first appears on the ankles 
and wrist and spreads up the limbs 
to appear on the back and then the 
abdomen and chest, usually sparing the 
neck and face, which however common- 
ly takes on a puffed appearance The 
lash persists well into convalescence 
usually becomes more or less purpuric, 
and stains from it may last foi month* 
Confluence occurs in severe cases but is 
not common 

The fever of spotted fever is con- 
tinued, slightly remitting m the milder 
cases, or constant to slightly rising in 
the malignant cases At onset it usual h 
rises abruptly or sub-abruptly w ith one 


or two slight remissions during the 
first twenty-four hours The fever may 
become distinctly remitting after the 
first few days, and especially quite so 
in the latter course of the moderately 
severe, piotracted cases but neiei does 
it completely abate until the terminal 
lysis However, without a distinct un- 
dulant type 01 definite intermissions 
there are occasional fluctuations m the 
daily maxima and minima Distinct 
mtci mittcncy docs not occin in spotted 
fevci although after the abrupt lysis 
there may be, following a subnormal 
temperature for a day, an after-fever 
of very slight degree and of one 01 
two days duration 

A severe secondary anemia de\elops 
after the first week of the disease, and 
persists well through comalescencc. 
and small gangrenous areas on external 
genitals, eais, pharynx and sometimes 
on digits occur as not uncommon ter- 
minal complications in the protracted, 
severe forms 

As for mountain fevet, with its 
equally abrupt onset Besides the well 
marked intei mittent character of the 
fever, and its brief total dui.ition 
(eight to sixteen da\s), and the 
absence of an exanlhem mountain 
fevei differs from spotted feu'i in its 
lack of local swnptonis such .1*. ron- 
junctiMtis, phar)ngea! cngnrgeimnt 
and terminal gangrenous areas 'i hi 
site of the tick-bite i« cnmmmih d,' 
site of an indolent ulcti which )s rot 
the case in spotted loir \\i n«Hi ,n 
both a stuporous state and pronou.H'd 
aches and pains m the imisric- Suit 10 
mountain fc\cr the hmr .ire riur.i'l 
mostl) to the Inch and )<‘ii'- \ It,*" 
m spotted fc\crthi\ *n n "t 5, t, < 
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extremities Insomnia is a troublesome 
feature m spotted fever but occurs only 
transitorily or not at all m mountain 
fever Constipation and urinary reten- 
tion due to vesical spasm occur in both 
diseases, but bronchial irritation is not 
noted in connection with mountain 
fever The pulse, quite rapid m both 
at the onset, has a very decidedly 
greatei tendency to slowness, even to 
a distinct bradycardia, in mountain 
fever than in spotted fever, m which 
it has a tendency to become very rapid 
and thready, especially m the severe 
forms Convalescence is much quicker 
and more rapidly completed, often 
being dramatic, after mountain fever 
than after spotted fever, which is 
usually quite protracted Nothing like 
so great a secondary anemia is pro- 
duced by mountain fevei compared to 
the fifty per cent erythrocyte and hemo- 
globin reduction of spotted fever The 
longue is dry, furrowed and thickly 
coated from the onset of mountain 
fevei whereas during the first week or 
ten dais of spotted fever it is swollen, 
somewhat moist and only slightly 
coated Drenching sweats seem to be 
a little more common during the remis- 
sions of mountain fever than during 
the abrupt lvsis of spotted fever 

Although the clinical differences be- 
tween mountain fe\er and spotted 
fevet could he caused In a difference 
tti the '-tram of the \iius it is our 
opinion that unless the two diseases are 
proven to he due to the same virus we 
ha\c to retognize Mich a decided dis- 
-mul mtv in their **v mploinntologv and 
t huu d (.ottise a-* to juMivv u^ m re- 
ganVig tin m a*- Mparate distant tn- 

tUl' ' 


The Relationship of Spotted Fever 
and Mountain Fever 

Not until the immunologic relations 
of one disease to the other have been 
established will we have a secure basis 
for uniting these diseases or recogniz- 
ing them as etiologically separate enti- 
tities Clinical study has gone about as 
far as it can From the present obser- 
vational aspect, the intermittent, non- 
exanthematic tick-borne disease has 
only one thing in common with spotted 
fever and that is the fact that it can 
be transmitted by the same species of 
tick So also can tick paialysis and 
tularemia be transmitted by Dei maccn- 
toi andersoni, and yet it is patent that 
they are different diseases from spotted 
fever, etiologically as well as clinically 
Thus the fact of a vectoi common 
to spotted fever and mountain fever 
should not compel us to group them 
together, except perhaps as an epi- 
demiologic expedient For statistical 
purposes it would be eminently itmvisc 
to considei them the same disease, and 
this after all is one of the most prac- 
tical tests 

By what means mountain fever will 
be more intimately compared to spotted 
fever we can not now predict, as it 
is not a serious disease and is not 
attracting scientific study What we 
should learn is whethci or not tho-c 
who have had the intermittent, non- 
exanthematic tick-borne disease arc 
immune to spotted fever Obvious!) 
would not be prudent to u , -e a strain 
of spotted fevei more virulent tlint* 
the Snake River strain fm a tick feed- 
ing experiment on one who had moun- 
tain fever but was known no* to h a ' ‘ 
had ‘•potted fevei There arc od " 1 
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methods for testing the relationship 
Blood drawn during the height of the 
intermittent, non-exanthematic disease 
can be injected into guinea-pigs im- 
mune to spotted fever and into those 
susceptible to spotted fever, and into 
men who have had and who have not 
had spotted fever, provided the donor 
is known to be not syphilitic To try to 
give the benign disease, mountain fever 
to one immune to spotted fever by 
means of a tick attachment (feeding) 
expei iment would be inconclusive if 
only negative data were acquired, as it 
would be extremely difficult to prove 
that the ticks used were virulent for 
mountain fever at the time of the at- 
tachment The virus does not occur in 
all wood-ticks and its successful tians- 
mission is influenced, perhaps by 
phases of latency or other conditions 
If the non-exanthematic, intermittent 
tick-borne disease can be established in 
a laboiatory animal it is impoitant 
that it be done so that the virus can 
then be transported moie readily and 
maintained for study with greater cei - 
taint}'’ and convenience 

Summary 

For seventy-five years many phjsi- 
cians piacticing m certain parts of the 
mountainous West have recognized a 
brief, seasonal, non-exanthematic, re- 
mittent fever with certain characteristic 
symptoms and no known mortalit} , 
which they have considered indigenous 
to the locality and different from t\- 
phoid fever, malaria or other known 
diseases, although confused with ma- 
laria or typhoid f ev er by some 

The early published report* are not 


absolutely conclusive but a review of 
them leaves the impression that there 
were early observed cases of a fever, 
called mountain fever, that conformed 
to our present knowledge of the 
disease, and remain inexplicable on the 
basis of a plasmodial. enteroideal or 
undulant infection 

A seasonal, non-exanthematic le- 
mittent (occasionally continued) and 
intermittent fe\er of shoit duration 
and no known mortality, and conform- 
ing to the conception of mountain 
fever as understood m certain parts 
of the Rock} Mountain region was 
associated by Kieffer with a transmis- 
sion by means of the bites of wood- 
ticks 

The virus of mountain fe\er has not 
been studied and the immunolog} of 
the disease with respect to spotted fe\cr 
is not knowm 

The tick-boine non-exanthematic 
mountain fe\er has a clinical course 
characteristic and peculiar to itself and 
one not difficult to distinguish m the 
aggregate 

Fot clinical or statistical pui poses it 
would be exceedingly unwise to idcn- 
tif} mountain fc\er with spotted fever 
or undulant fevci 

Until its coui*c is identified or tin 
immunological relationship* of the 
disease are clear!} established moun- 
tain fever should be considered to be 
a distinct disease entitv 

Nosologicallv the tick-borne moun- 
tain fever rc*enibU> tin dtngtu group 
of fevers somewhat more rlo-th thm 

the relapsing < spiro- heial) iturs 'f h* 

name \menran Mount on 
is proposed tor it 
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American Mountain Tick-Fever and Spotted Fever of 
the Rocky Mountains-Comparative 
Epidemography* 

By Noxon Toomey, MD.FACP, Palmyta , Mo 


P ARALLEL study of mountain 
fever and spotted fever affords 
a most useful method for ascer- 
taining their characteristics, for estab- 
lishing comparisons and differentials 
between them, and for determining 
their respective positions m the social, 
economic and medical life of our times 
Indeed, one might be led to take foi 
gi anted that inasmuch as both diseases 
have the same arthropod vector, epi- 
demiology, parasitology and prophy- 
laxis would be identical for the two 
Such is tiue to a large extent but as 
the diseases do not absolutely conform 
in the mechanics of their pathogenesis, 
it is important to compare them m a 
way that will visualize the differences 
in their pathodynanncs A common 
factor or foundation for the two 
diseases is found, but for each there 
is a separate superstructure indicating 
individuality These differences rein- 
force our clinical observations concern- 
ing the dissimilar nature of spotted 
fever and American mountain tick- 
fever 

As very much more is Known of 
spotted fever than of mountain fever 
it is not possible in the present state 
of oui Knowledge to compai e the two 
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diseases 111 all respects As it is im- 
portant, however, to give the most com- 
plete picture possible of the epidemi- 
ology of spotted fever, important fea- 
tures of the latter will be discussed 
even when the comparable features of 
mountain fever are not known Thus 
not onlj will spotted fever be made 
known more comprehensively but foi 
the furthei study of mountain fever 
various suggestive viewpoints will he 
presented for elucidation 

Epidi Mior ogy 

Spotted fan is not contagious tioi 
inoculable from man to man In means 
of customary contacts The virus can. 
how r e\ei, penetrate the unbroken skin 
and has been known to do so under 
exceptional circumstances, such as m 
the handling of ticks m experimental 
work 1 ' 7 Several laboratorv worker- 
have contracted the disca-c from h mil- 
ling infected material such as tick vi— 
cera tick eggs and tick feet- 5 ' 

Concerning the artificial moculahilitv 
of Mountain fitir no d ita 1- nvaihbV 
Erom the fact however, tint tin v,’v- 
does not have .is great a haunt :•<’ 
virulent jmmumtv*pn>uunrg pin** - 
the spotted fever urn- old a- 1.1 . 
tain fever has ban J rov n to > . t * 
larger outbreak- than -j t 
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seems that the virus of mountain fever 
has a greater certainty of transmis- 
sibility through the skm than that of 
spotted fever 

For neither disease do fomites need 
be taken into practical consideration 
although it is not impossible that active 
virus persists for some days in dead 
tick material, and that the latter can 
be spread by fomites under extremely 
exceptional circumstances 

Distribution Mountain fever is 
limited to an area within that of the 
spotted fever tick-area According to 
present knowledge the inference is 
justified that the distribution of moun- 
tain fever is conditioned by most fac- 
tors influencing the distribution of 
spotted fever and also by a factor 
peculiar to itself 

Spotted fever is known to occur in 
the mountain fever aiea but m that 
area it is not quite as prevalent as in 
other portions of the D andersom dis- 
lubution area Thus, along the axis 
extending diagonally from the centei 
of the State of Washington southeast- 
'll aid to the southeast corner of Colo- 
tado, and for a hundred miles on either 
side, the spotted fever occurs far more 
pt epondcratingly over the north-west 
t\\ o-thirds of this area, whereas moun- 
tain fe\er is hunted (appioximalely) 
to the southeastern one-third That the 
difference is not due to a change m the 
tspe of one and the same disease i^ 
«. \ ident from the fact that spotted 
tVur whin it does occur m the south- 
<a-tfr,i portion n clinical!} quite chc- 
tuignidi dik from mountain fcier and 
!'■ •-ub-t ml i. ally true to its type as exist- 
5 < ** u> the north-vi-t part of Us area 
dth'.tu-n eau>mir cotiKwhat more \io- 


ring m the southeastern portion of its 
area 20 , 178 

Spotted fever occurs in a western. 
Rocky Mountain or major endemic 
area, a minor or eastern-southeastern 
states endemic area, and sporadically 
elsewhere 

The eastern area is from the southern 
border of New York to the northern 
border of Florida and from the Atlantic 
coast line westward to the Appalachian 
mountains 

The western endemic area includes the 
southeastern quarter of Washington 180 , the 
eastern half of Oregon 101 , several counties 
on the northern and (north) eastern border 
of California 180 , all of Idaho except the ex- 
treme northern tip, all of Montana 13 ’ 195 , all 
of Wyoming 135 , the northern half of 
Nevada 28 , the northern four-fifths of Utah 50 , 
and the western three-fifths of Colorado A 
characteristic is the especial prevalence of 
the disease m certain localities (valleys) of 
the area 

In the above described area mountain fever 
is definitely known to occur only in approxi- 
mately the lower and somewhat eastern half, 
namely in Colorado, Utah, Nevada and 
Wyoming, although it seems to occur to a 
limited extent somewhat northwestward of 
the mam endemic area, namely in the south- 
ern portion of Idaho and Oregon However, 
the northern portion of the D andcisom dis- 
tribution area, namely Montana and the 
adjacent parts of Idaho and Washington 
have not been sufficiently investigated for 
mountain fever Mountain fever has not 

been reported from the eastern-southeastern 

states endemic area of spotted fever 

Recent Spread For spotted fevir 
the area of known distribution has in- 
creased gicatly since 1904, and Par- 
ticularly since 1914 It is indubitable 
that spotted feter has lately occurred 
for the first time in areas where med- 
ical mm were sufficiently skilled t n 
have recogni/cd it had it occurred 
an tarlur date’** For instance m 
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Montana, until 1914, infection was the southwestern quarter) of Wyom- 
definitely known in but foui counties, mg has for years been hea\ily infested 
Missoula, Ravalli, and Granite, west with mountain fever In fact, by com- 
of the continental divide, and in Car- paring early reports with the piesent 
bon county, bordering Wyoming in the known distribution of mountain fev er, 
south portion of the eastern part of the aiea of mountain fevei appears to 
the state It has now been reported have diminished m extent This has 
from thirty-one counties in the eastern occurred in the more densely inhabited 
portion of Montana It has spread to (cultivated) portions of Colorado and 
South Dakota (first reported case in 'Wyoming, and partly m the Black 
to North Dakota (first reported Hills, and is undoubtedly to be ac- 
case in 1919) and Nebraska (first re- counted for by the clearing of under- 
ported case in 1931) 215 brush and the other tick-eradicatory 

Maver and others have shown that measures incidental to intensive farm- 
spotted fever can be transmitted by mg, whereas the virus does not seem 
ticks other than D andersom, and as to be spread among rodents by the 
ticks that bite man are widely distri- rabbit-tick 

buted over the United States, Canada Seasonal Chaiacto litres Both spot- 
and Mexico it is not improbable that ted fever and mountain fever are sea- 
spotted fever will eventually have a sonal dlsea ses being limited by the 
wider area of distribution occurrence of predatory wood-ticks 

As ticks do not migrate for any and dog-ticks in nature The tick season 
appreciable distance the recent sudden is from the first warm days of spnng 
spread of ticks containing virus is (March) to somewhat after the ma\i- 
probably to be partly accounted for by mum heat of summer (about the mid- 
mterstate commerce in live-stock, par- die or end of July ) although ca«c« 
ticularly in sheep, to the wool of which have been Known to occur not un- 
ticks cling for several days before commonly as late as September, arid 
being killed by the sheep’s grease rarely at other times of the year The 
However it would not be correct to majority of cases occur in \pnl, May 
suppose that the spotted fever area has and June, especially 111 May Obviously 
been widened solely through the agency there is some variation from year to 
of man (commerce, etc ) as the area year according to climatic condition*, 
lias undoubtedly been widening slowly and also the seasonal range wanes for 
through the migration of infected difteient localities according to ihur 
rodents, by means of the rabbit-tick latitude altitude and exposure to Min 
and the widening dissemination of 111- wind and ram-fa!!' 
fected tick eggs by natural means Both spotted fc\ci and mount. i.n 

It is interesting that the spread of fever have been oldened in nn 
spotted fever to the plains areas of instances during tin. cold v.< itfu r ut 
Montana and Wyoming has not (ac- late winter (middlt of DcrtniW t«. 
cording to available reports) carried end of February > Hi - 
mountain fever with it. notwithstand- seasonal incidence can U hcmi mo • >r 
mo- that the western half (particularh by dwelling- having K.oi- » f* *• •» 
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with virulent ticks during the preced- 
ing summer or autumn Hibernating 
through the winter, these ticks m the 
dwellings become stimulated to activity 
at a date earlier than usual by the 
dwellings becoming over -heated 

Climatic conditions as factors in tick 
prevalence are important as they oper- 
ate directly on the life-cycle of the 
tick and on the pabulum that supports 
the tick 87 Thus moderate warmth 
with moderate moisture and protection 
fiom abundant sun glare are the opti- 
mum conditions for the wood-tick, any 
departure m either direction diminish- 
ing their prevalence 

Whether there is a distinct difference 
between the climatic requirements of 
mountain fever and spotted fever can- 
not be asserted with full assurance as 
too little is known of mountain fever, 
but such data as aie at hand seem to 
indicate that mountain fe\er is found 
in a higher and drier climate than is 
spotted fecer, and that it has a longer 
seasonal incidence (cases being observ- 
ed not uncommonly in August and 
early September) which may mean that 
the \trus of mountain fever is moie 
resistant to heat or sunlight, or both, 
than that of spotted fever 

Geophysical Characteristics For- 
merly much significance was attached to 
spotted fever being particularly pre\a- 
lcnt m certain deep, isolated moun- 
tain \nlle}-> characterized b\ a spring 
freshet or water-shed from the melting 
'"nous on the upper mountain reaches 7, 
r \ 'Hum spring freshets scr\c to 
increase the pre vale net of the disease 
b> irrigating the underbrush in which 
dv* tul- hibernate and b> washing the 
i,t •, s down \n tin foot-hill* Sage-brush 
5 ’ tJ dr\*Vi,,num but any area 


of woods with underbrush that is fairly 
dry the greater part of the time, and 
shaded from constant direct sun glare 
can become heavily infested Areas 
subjected to constant or periodically re- 
curring strong wind currents are not 
so favorably situated for harboring 
heavy tick infestation as are the pro- 
tected sides of the valleys, and this is 
why the protected sides of valleys are 
more morbific than the exposed sides 

Relation to Flora For spotted few 
the endemic area is not conditioned b) 
the topographical distribution of a spe- 
cial plant or plant relationship, although 
underbrush, particularly sage-brush, 
seems especially agreeable to the wood- 
tick 74 . 


Mountain fever is much more prev- 
alent in wooded areas than m sage- 
brush plains and may tentatively be 
said to be confined to the upper timber 
regions of mountain passes and 


canyons 

Relation to Fauna That spotted 
fcvei is indigenous to small rodents, 
particularly chipmunks, was confident- 
ly anticipated early m the study of the 
disease'’ 2 , but the latest serologic work 
has shown that while it does occur 
naturally among wild rabbits, ground 
squirrels, woodchucks and probabh 
other small rodents (which act as the 
natural reservoir), it is actually a rare 
disease among them, and usually be- 
nign. These animals become more or 
less healthy carriers and are largeh 
responsible for maintaining the th ctafil 
m nature Hence rodent exterminatin'- 

is a necessary part of any plan fit 
exterminating the disease The latV 
wild animals, elk, dccr. and 
goat, and the large domestic anim'd' 
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horse, cow, sheep and dog are im- 
mune 112 

That mountain fever is more espe- 
cially related to the mountain goat and 
mountain rat than the gopher and wild 
rabbit populations has not been proven 
but seems likely from the character of 
the localities where it is most endemic 

For both diseases, infection of man 
may occur at any time of the day or 
night, and is not especially favored by 
any part of the diurnal cycle 

Age Incidence In sections where 
families live in infected districts there 
is no characteristic age incidence for 
either mountain fevei or spotted fever 
Actually, however, cases are far moie 
common among adults than among 
children, and this is especially true foi 
mountain fever This difference in age 
incidence is largely due to increased 
exposure to wood-ticks by reason of 
the occupations of the adults which 
occasion them to enter the wooded 
mountain sides as trappers, rangers 
surveyors, miners, lumbeimen, etc 121 

Sex Incidence Differences in ex- 
posure to ticks by reason of occupation 
result m many more cases occurring 
in men than in women Cases m women 
are often caused by ticks brought home 
by the men and boys of the household 

Occupational Incidence Spotted 
fevei occurs mostly among persons en- 
gaged in agricultural pursuits, and 
except under special conditions is most 
common in persons associated with the 
various phases of the live-stock indus- 
try, especially the handling of sheep 
Cases also occur, however among 
forest service employees, prospectors, 
hunters, and others whose occupation 
or the pursuit of pleasure or profit 


takes them into tick-infested sec- 
tions 106 

Mountain fevei is associated more 
decidedly with the timber industn 
hunting and trapping in the mountains, 
and other mountain pursuits, and m 
this respect it differs distinctly from 
spotted fever Among the early reports 
of army' suigeons m the mountainous 
West, mountain fever was commonh 
referred to, wheieas spotted fe\er was 
observed only rarely, and m certain 
circumscribed localities (Wind Rnei 
Valley, Bitter Root Valley etc ) 

Economic Intpoi lance M on n t a i n 
fevei has no economic importance other 
than that which attaches to any benign 
fever of short duration With Kpotttd 
fez'Ci, however, it is vastly diffeient 
No one who is not m close contact 
with the spotted fe\er situation can 
appreciate the degree to which spotted 
fever is dreaded in the section' m 
which it is endemic Before the com- 
mencement of the tick season main 
fertile mountain vallevs become tem- 
porarily depopulated, most families 
moving out until after the middle 01 
July Natuially such hazards and ne- 
cessity for inconvenience depress prop- 
erty values and hamper developmeit 
The mental worry to which tens of 
thousands of families are suluutui 
each year during the tick season re- 
stricts the enjoyment of the oppnmm- 
ity for out-door hte which constitutes 
one of the greatest natural assets n? 
the Rocky Mountain region Be oust 
of the far greater numbei m pm* 1 ^ 
involved tlie>-c* considerations nr »< " 
weigh the economic Jo-s dm to >''• 
actual occurrence ol fmnvMi cuo - i 1 *» 
latter is a serious eo.uern m « < . 
though recovery occurs jb'e 
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or less protracted period of conva- 
lescence, often of several months, dur- 
ing which it is often impossible for 
the patient to resume his usual occu- 
pation 187 

The marked prevalence of spotted 
fever among sheep herders and others 
concerned with range management of 
sheep is frequently a real problem for 
wool growers, and in some sections is 
a factor which merits and receives 
serious consideration 01 ’ 104 

The Virus in Nature 
Reset voir s. Investigations m Mon- 
tana have shown the following rodents 
to be susceptible to spotted fever the 
Columbian ground squirrel, Citellus 
columbtanus, the side striped squirrel, 
Callospcrmophilus leurcurus cmeias- 
ccm, the woodchuck. Marmota flavi- 
vcntci , the pine squurel, Sciunts l 
uchatdsom; the white bellied chip- 
munk. Eutaimas q umbimus , the yel- 
low bellied chipmunk, Eutaimas b 
lutcivcntns , the wood rat, Neotoma 
iittctca, the snowshoe rabbit, Lepus 
haird t , the cottontail rabbit, Sylvilagus 
mit tab , the white tailed jack rabbit, 
Lepus i cattipamus, the prairie dog, 
Lynomys l. Utdovtcumus (Ord) , the 
badger 'I ax idea taxus (Schreber) ; 
and the w easel. Put onus at iconcnsis 
Chat at Ur of the J n us The virus 
of spotted fever has been described as 
haung two phases, a non-\ indent 
ph.i-t capable of producing immunity 
but incapable of producing clinical 
tn mi u -stations of infection, and a 
' mil* ut ph.’"C that causes the clinical 
n. ** uioa- of spotted fe\ei and al- 
- i j * rot.uu :*t « or a long lasting ) mi- 
ni “ Tlis Ir-phi-ic character of 
* > ”•« th« prttb'b’c t \p f ination of 


certain features of the disease that were 
for long inexplicable However, the 
biodynamics of this character of the 
virus have not yet been elucidated 
The virus of spotted fever does not 
pass through a Berkefeld filter 

The virus of mountain fever seems 
not to have any biphasic character It 
possibly can be identified with the 
filter passing virus recovered from the 
wood-tick (j D andersoni) by Noguchi 

Virulence M 'own tain fever does not 
differ greatly in virulence from year 
to year or with respect to the locality 
where acquired There are minor 
variations in the clinical course of the 
disease m different outbreaks and there 
are two main varieties of clinical type, 
the relapsing type and the typhoidal 
type Several clinicians have, however, 
remarked upon the great similarity o 
all cases of American mountain tic'- 
fever as observed m a given epidemic 

Spotted fever is unique in the fact 
that the virulence varies greatly m de- 
ferent localities but that the virulence 
of the infection in any locality ^ 
reasonably constant The areas o 
greatest know’n virulence are the wcJ 
side of the Bitter Root Valley m 
ern Montana, a small section on k‘ r 
Creek near Thermopohs, in 1 0 
Springs County, Wyoming, and an 
area in the Wind River mountains in 
Fremont County, Wyoming In the 4 -*- 
sections the mortality is high, not 
frequently reaching So to ioo per ecu 
The area of mildest infection is m j * 
Snake River Valley m southern 
where the mortality seldom exceed*’ n 
per cent ‘\reas of intermediate 
ity occur m other ‘sections of the h ,,Cr ^ 
Mountain region Ambulator* c 



Mountain Tick-Fey ei and Spotted Fever — Epidemography 607 


aie not uncommon in southern Idaho 
and eastern Oregon 187 

Mechanics of Tiansmtssioii For 
both mountain fever and spotted fever 
the method of transmission is grossly 
the same, namely a fixation (bite) of 
a virulent tick in the human skin for 
the purpose of engorgement In the 
instance of both diseases the virus is 
tiansmitted not mechanically, or by the 
feces, but in the suctorial juices in- 
oculated by the tick during the process 
of engorgement There are, however, 
slight time differences between spotted 
fe\er and mountain fever In spotted 
fevei the tick, even though potent with 
a highly a irulent strain of spotted 
feAei, does not become mfectne under 
one and three-quarter houis of fixa- 
tion The high proportion of non-im- 
munes infected during certain epi- 
demics (fiom one-fourth to one-half) 
leads to the inference that so long a 
time foi infectivity to develop is not 
piesent m mountain fever 

Actual and Possible Vectors 

S-pottcd fever is known to be trans- 
missible to mail by means of the fol- 
lowing species of ticks the Avestern 
w ood tick Dei maccntoi andci vow, 
Stiles 1 90S 152 , the California tick, 
Do maccntoi occidcntahs, Marx, in 
Utah bi Pat innapa fits mat guiatus , b\ 
Dei maccntoi albipiclus, Packard, in 
the noithein plains by Ambly omnia 
amcitcanum (Linnaeus), and 111 the 
eastern-southeastern states by the dog- 
tick, Da maccntoi vai labdis (SaO 
Banks, 1908 These ticks also feed on 
small lodents No infected D allnptc- 
tus ha\ e been recovered from nature 
in spite of tepeated tests 


Hacmaphsalis lepons - palustns 
Packard, a rabbit-tick, feeds on all 
species of rabbits and on game birds 
but is known not to feed on man It 
is, however, a potent and Aery serious 
factor m spreading spotted fever in 
natuie, and indirectly m spreading the 
disease to man 

It is not impossible that ticks un- 
studied from this aspect, such as the 
animal (and human) ear tick, Otiobus 
inegmm, Duges, 1S83, and other species 
of the Argasidae maj some da} be 
found to transmit spotted fe\ er to man 

Whether spotted fev er can be trans- 
mitted by species of the Clinocondae 
(bed bugs) or the Siphonapteia (lice) 
has never been proven or disproven 

Nymphs of D andci som have twice 
been known to infect infants, but usu- 
ally only adult ticks aie known to feed 
on man The disease has been trans- 
mitted to small rodents b} means of 
larval and nymphal ticks, and these are 
not uncommon veclois under natural 
conditions 

Amci ican mountain ticl-fczcr i* not 
known to occur outside of the distribu- 
tion area of D andcrsoni In fact 
it does not occur over the whole of the 
D andci som distribution niei the 
northvA estern half of the latter np- 
paicnth not being concerned with 
mountain fever In this connecuon it 
is well to note that the common vood- 
tick of Idaho and Nevada h id tarlv 111 
uncertain taxonomic place at one tint* 
being confounded with D occnn » .*< 
and at another time being «tt up r>. • 
separate specie* D man v/a* I ! u , 
varietal di tTerencc= witlnn D <■- <■ as > 
apparcntlv occur but '«! eti f ' 
we-tern \anctv D iv,d< r/> t - > s 
desttez t« ncapihU of » 


, 4 r *” 
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or less protracted period of conva- 
lescence, often of several months, dur- 
ing which it is often impossible for 
the patient to resume his usual occu- 
pation 167 

The marked prevalence of spotted 
fever among sheep herders and others 
concerned with range management of 
sheep is frequently a real problem for 
wool growers, and in some sections is 
a factor which merits and receives 
serious consideration 01,104 

The Virus in Nature 
Reset voir s Investigations m Mon- 
tana have shown the following rodents 
to be susceptible to spotted fever the 
Columbian ground squirrel, Citcllus 
cohnnbiamis , the side striped squirrel, 
Calbspci mophilus leurcurus ctnei as- 
ccns, the woodchuck. Marmota flavi- 
venta , the pine squirrel, Sciurus 1 
nchaidsont; the white bellied chip- 
munk Eutamias q umbiimis, the yel- 
low bellied chipmunk, Eutamias b 
lufcizTuti is, the wood rat, Neotoma 
cnicica, the snow shoe rabbit, Lcpus 
batrdt. the cottontail rabbit, Syhilagtts 
nut tab, the while tailed jack rabbit, 
Lcpus ( campanius, the prairie dog, 
Lynawvf / hidoviaamn (Ord), the 
1 udgci . Tu \ idea tax us ( Schreber ) ; 
and the weasel. Put onus at iconcn sis 
C haute ter of the Virus The virus 
of spotted fori r has been described as 
having two phn«es, a tion-\ indent 
phr*>' capable of producing mununitv 
but mtapabU of pioduung clinical 
ui.uuM -tation*. of infection, and a 
•virulent uhis* that caustN the clinical 
ui ,nf# 'tatiot!", of spotted fewer and nl- 
• ptrumst ir.r a long lasting} irn- 
t .» i,* This bt-phwr clnravtrr of 
* 5 * * IS ’■ tie p*kU‘1,]i t ' p* matron < if 


certain features of the disease that were 
for long inexplicable However, the 
biodynamics of this character of the 
virus have not yet been elucidated 
The virus of spotted fever does not 
pass through a Berkefeld filter 

The virus of mountain fever seems 
not to have any biphasic character It 
possibly can be identified with the 
filter passing virus recovered from the 
wood-tick ( D . andersoni) by Noguchi 

Virulence M ouvtain fever does not 
differ greatly in virulence from >ear 
to year or with respect to the locality 
where acquired. There are minor 
variations in the clinical course of the 
disease m different outbreaks and there 
are two mam varieties of clinical type, 
the relapsing type and the typhoidal 
type Several clinicians have, however, 
remarked upon the great sumlaritj of 
all cases of American mountain tick- 
fever as observed in a given epidemic 

Spotted fever is unique in the fact 
that the virulence varies greatly in dif- 
ferent localities but that the virulence 
of the infection in any locality i s 
reasonably constant The areas of 
greatest known vnulence arc the west 
side of the Bitter Root Valley hi west- 
ern Montana, a small section on Kith) 
Creek near Thermopohs, m Hot 
Springs County, Wyoming, and an 
area in the Wind River mountains in 
Fremont Count)*, Wyoming. In tlie^c 
sections the mortality is high, not in- 
frequently reaching So to ioo per cent 
The area of mildest infection is in th L 
Snake River Valley in southern blah" 
where the mortality seldom e'ceods fi u 
per c< nt Are is of interfile diatt Mur- 
itv occur in other sect ions of the R*)'h« 
Mourn, tin region Ambulatory << v ' 
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axe not uncommon in southern Idaho 
and eastern Oregon 187 

Mechanics of Transmission For 
both mountain fevei and spotted fever 
the method of tiansmission is grossly 
the same, namely a fixation (bite) of 
a virulent tick in the human skm foi 
the purpose of engorgement In the 
instance of both diseases the virus is 
transmitted not mechanically, or by the 
feces, but m the suctorial juices in- 
oculated by the tick during the process 
of engoigement There are, however, 
slight time differences between spotted 
fevei and mountain fever In spotted 
fever the tick, even though potent with 
a highly Miulent strain of spotted 
f e\ ei , does not become infective under 
one and three-quarter hours of fixa- 
tion The high proportion of non-im- 
munes infected during certain epi- 
demics (fiom one-fourth to one-half) 
leads to the infeience that so long a 
time for infectivity to dev elop is not 
present in mountain fever 

Actual and Possible Vectors 

Spotted fevei is known to be tians- 
missible to man by means of the fol- 
lowing species of ticks the western 
wood tick Dennaientor andeisoni, 
Stiles i9o8 ir,2 ( the California tick 
Dennacentoi occidentals, Marx, m 
Utah bj Par umapci fits mar gmatus , bv 
Dennacentoi albipictus, Packaid, m 
the not them plains by Aniblvomma 
amci icauinn (Linnaeus) and in the 
eastern-southeastern stales bv the dog- 
tick, Dennacentoi vanabihs (Sav) 
Banks, 190S These ticks also feed on 
small lodents No infected D allnpic- 
tus have been recovered from nature 
m spite of lepeated tests 


Haemaphsalis lepor is - palusti is, 
Packard, a rabbit-tick, feeds on all 
species of rabbits and on game buds 
but is know r n not to feed on man It 
is, however, a potent and very serious 
factor 111 spreading spotted fever in 
nature, and indirectly in spreading the 
disease to man 

It is not impossible that ticks un- 
studied from this aspect, such as the 
animal (and human) ear tick, Otiobus 
megninx , Duges, 1883, and othci species 
of the Argasidae may some da) be 
found to transmit spotted fev er to man 

Whether spotted fev er can be trans- 
mitted by species of the Clmocoridac 
(bed bugs) or the Siphonapteia (lice) 
has never been prov en or dispro\en 

Nymphs of D andet tout hav e tw ice 
been known to infect infants, but usu- 
ally only adult ticks aie known to feed 
on man The disease has been trans- 
mitted to small rodents b\ means of 
larval and nymphal ticks, and these are 
not uncommon -vectors under natural 
conditions 

Amci icon mountain tich-fcvn is not 
know n to occui outside of the distribu- 
tion aica of D andciwm In tact 
it does not occur over the whole of the 
D andeisoni distribution aica the 
northwestern half of the latter np- 
paienth not being concerned with 
mountain fevei In this connection it 
is w ell to note that the common w ood- 
tick of Idaho and Nevada had nrlv an 
uncertain taxonomic place at nm turn 
being confounded with P occ.dti tain 
and at another time being *<l up 
separate specie^ D mod< U n *1 ht**-. 
varietal difference* within P andnwu 
appaientlv occur but whether tin 
western varietv P anhrw : i> m - 
deft in is mean ibk nj tr*> l-mitt ng 
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mountain lever remains to be proved 

Whether under natural or labora- 
tory conditions the virus of mountain 
fever can be transmitted to man by an 
arthropod other than D andersom, re- 
mains to be ascertained. 

Incidence of Tick Virus in Natme 
In endemic areas of spotted fever, only 
about one out of every two hundred 
ticks caught at random are virulent for 
spotted fever 

What proportion of the ticks m an 
endemic area of mountain fever are 
able to infect man is not known, but 
from the rapidity with which some 
epidemics of mountain fever develop, 
and the high percentage (twenty-five 
to fifty per cent) of cases among 
known non-immune groups, it would 
appear that most ticks in mountain 
fe\er endemic area are able to trans- 
mit mountain fever to man. 

Morbidity Statistics 

Spotted Fcvci . The morbidity rate 
■varies for different localities, and in a 
linen locahtv to some extent from year 
to veai, although the urulcncv m am 


given locality is reasonably constant 
The following table gives the number 
of cases reported to the Boards of 
Health in the States and years indicat- 
ed 

No statistics have been published 
as to what per cent of the population 
in an endemic area have an acquired 
immunity, but in the southern part of 
Idaho a very large per cent of the sheep 
herders are known to have recovered 
from the mild form of spotted fever. 

As to mountain fever we have no 
abundance of satisfactory records con- 
cerning morbidity, but in certain por- 
tions of western Colorado, south-west- 
ern Wyoming and north-eastern Utah, 
mountain fever undoubtedly has a \ erv 
high morbidity rate Major Kieffcr 
wrote of it as though it occurred com- 
monly at Fort D S Russell (south of 
Che> enne, Wyoming), but gave no 
statistics 

At Fort Bridger, Wyoming, Capt 
Charles Smart, U. S A , found that 
over an eight year period of tunc a 
military command with a mean strength 
averaging 145 men for the six month* 
(March to August), had case* p er 


Tabu* x 

Number of Cases by States and Year* 
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TABI,E 2 

Rates pet 100,000 of Population (1915-1926) 


States with state-wide or nearly state-wide distribution 
Idaho, 42 66 Wyoming, 17 00 Montana, 5 64 

States with half or nearly half state-wide distribution 
Nevada, 1033 °r for affected (Northern) portion 

Oregon, 405 or for affected (Eastern) portion 

Utah, 368 or for affected (Northern) portion 

Colorado, 063 or for affected (Western) portion 

Washington, 022 or for affected (Eastern) portion 

States with approximately one-tenth state-wide distribution 
California, 030 or for affected (North-east) portion 300 

South Dakota, o 15 or for affected (Western) portion 1 50 


21 00 
800 
7 50 

150 

050 


thousand of mountain fever as follows 
111 March, 1 49 , in April, 1 62 , in May, 
5 60 , in June, 13 89 , in July, 9 47, and 
111 August, 4 26 , totaling 36 33 for the 
tick season , or an incidence of 5 2 cases 
a year for a command of 145 men The 
rate of 3633 per hundred thousand is 
85 times the Idaho, or maximum 
known morbidity rate for spotted 
fever Fort Bndger was undoubtedly 
a heavily infested locality where the 
men were well exposed and where the 
varying composition of the command 
from year to year gave little opportun- 
ity for the population to become stable 
and immune Errors in diagnosis may 
have increased the rate somewhat but 
not enough to raise it 85 times above 
the state-wide Idaho rate Indeed, 


that only five cases a year were diag- 
nosed as mountain fever is excellent 
evidence that rheumatism, bronchitis 
and other common ailments were not 
called mountain fever just because ob- 
served at high altitudes, as has been 
alleged by some 

In Colorado the reported cases of 
mountain fever slightly exceed those of 
spotted fever but the comparison is 
very misleading as most cases of spot- 
ted fever are repoited, but undoubted- 
ly a small part only of the cases of 
mountain fever owing to their being 
benign and frequently o\ erlooked or 
incorrectly diagnosed 

Mortality Statistics 

Mountain fevci has no known 
mortality 


Tabee 3 

Recent Montana Statistics 


Year 


No of Cases 


Deaths 


Mortality Rati 


1922 

58 



1923 

48 



1924 

44 



1925 

31 

10 

33Vt 

1926 

32 



1927 

35 

5 

MVe 

1928 

29 



1929 

20 

7 

35/0 


Annual average twnoie suite j iyi4 w 1 : , * 

rear From 1917 to 1926 there were 369 cases w ith 89 deaths, or a death rate 01 40 .>4 per 
cent Mortalitj rate for Bitter Root Vallej, 1916-1918, children, 50 per cent, imilf= 849* 
per cent, all cases, 7681 per cent 
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mountain fever remains to be proved. 

Whether under natural or labora- 
tory conditions the virus of mountain 
fever can be transmitted to man by an 
arthropod other than D andersom , re- 
mains to be ascertained 

Incidence of Tick Virus in Nature 
In endemic areas of spotted fever, only 
about one out of every two hundred 
ticks caught at random are virulent for 
spotted fever 

What proportion of the ticks m an 
endemic area of mountain fevei are 
able to infect man is not known, but 
from the rapidity with which some 
epidemics of mountain fever develop, 
and the high percentage (twenty- five 
to fifty per cent) of cases among 
known non-immune groups, it would 
appear that most ticks in mountain 
fever endemic area are able to trans- 
mit mountain fever to man 

Morbidity Statistics 

Spotted Fever The morbidity rate 
varies for different localities, and in a 
given locality to some extent from year 
to year, although the virulency m any 


given locality is reasonably constant 
The following table gives the number 
of cases reported to the Boards of 
Health in the States and years indicat- 
ed 

No statistics have been published 
as to what per cent of the population 
in an endemic area have an acquired 
immunity, but in the southern part of 
Idaho a very large per cent of the sheep 
herders are known to have recovered 
from the mild form of spotted fever 

As to mountain fever we have no 
abundance of satisfactory records con- 
cerning morbidity, but in certain por- 
tions of western Colorado, south-west- 
ern W yoming and north-eastern Utah, 
mountain fever undoubtedly has a very 
high morbidity rate Major Kieffer 
wrote of it as though it occurred com- 
monly at Fort D S Russell (south of 
Cheyenne, Wyoming), but gave no 
statistics 

At Fort Bndger, Wyoming, Capt 
Charles Smart, U S A., found that 
over an eight year period of time a 
military command with a mean strength 
averaging 145 men for the six months 
(March to August), had cases per 


TABr e 1 

Ninnbei of Cases by States and Yeats 



1915 

’i6 

’17 

*i8 

’19 

’20 

’21 

’22 

’23 

’24 

’25 

Annual 
26 Total Avg 

Idaho 

360 

151 

154 

103 

iG=$ 

I/O 

204 

168 

(Extended to) 

2210 18 } 

Wj oming 

61 

2 7 

15 

4 

6 

20 

3 

77 

27 

34 

37 

no 

421 35 

Nevada 

8 

20 

14 

4 

2 

4 

9 

1 

1.3 

0 

11 

0 

86 8 

Montana 

42 

21 

21 

10 

12 

25 

27 

58 

48 

44 

3i 

32 

37i 3i 

Oregon 

S3 

27 

22 

13 

32 

36 

45 

68 

32 

13 

23 

29 

393 33 

Utah 

35 

34 

15 

5 

10 

9 

8 







Colorado 

M 

s 

6 

1 

2 

8 

2 

1 1 

6 

6 

4 

0 

63 " 

Washington 

8 

3 

5 



2 

3 

-> 

1 

5 

I 

1 

34 3 

California 

12 

11 


3 

3 

3 

11 

5 

3 

6 

3 

3 

63 5 

South Dakota 

3 







3 

1 


2 

2 

II 

North Dakota 





l 


I 





1 

3 


— 

— 

— 

— 

— 

— 

— 

.. 



_ ■ 

. 

— 



Total 

596 

299 

252 * 

143 * 

233 

2 77 

313 

395 







•This recession was probabh due m rart to the abstraction of men from inftated areas 
bv reason m mihtarj service during the World War 
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Table 2 

Rates per 100,000 of Population (1915-1926) 


States with state-wide or nearly state-wide distribution 
Idaho, 42 66 Wyoming, 17 00 Montana, 5 64 

States with half or nearly half state-wide distribution 
Nevada, 1033 or for affected (Northern) portion 

Oregon, 405 or for affected (Eastern) portion 

Utah, 368 or for affected (Northern) portion 

Colorado, 063 or for affected (Western) portion 

Washington, 022 or for affected (Eastern) portion 

States with approximately one-tenth state-wide distribution 
California, 030 or for affected (North-east) portion 300 

South Dakota, o 15 or for affected (Western) portion 1 50 


21 00 
800 
7 50 

150 

050 


thousand of mountain fever as follows 
m March, 1 49 , in April, 1 62 , m May, 
5 60 , m June, 13 89 , m July, 9 47, and 
in August, 4 26 , totaling 36 33 for the 
tick season , or an incidence of 5 2 cases 
a year for a command of 145 men The 
rate of 3633 per hundred thousand is 
85 times the Idaho, or maximum 
known morbidity rate for spotted 
fever Fort Bndger was undoubtedly 
a heavily infested locality where the 
men were well exposed and where the 
varying composition of the command 
from year to year gave little opportun- 
ity for the population to become stable 
and immune Errors in diagnosis may 
have increased the rate somewhat but 
not enough to raise it 85 times above 
the state-wide Idaho rate Indeed, 


that only five cases a year were diag- 
nosed as mountain fever is excellent 
evidence that rheumatism, bronchitis 
and other common ailments were not 
called mountain fever just because ob- 
served at high altitudes, as has been 
alleged by some 

In Colorado the reported cases of 
mountain fever slightly exceed those of 
spotted fever but the comparison is 
very misleading as most cases of spot- 
ted fever are reported, but undoubted- 
ly a small part only of the cases of 
mountain fever owing to their being 
benign and frequently o\ erlooked or 
incorrectly diagnosed 

Mortality Statistics 

Mountain fevei has no known 
mortality 


Table 3 

Recent Montana Statistics 


Year 

No of Cases 

Deaths 

Mortaht> Rite 

1922 

5S 



1923 

48 



1924 

44 



1 925 

3 1 

10 

337c 

1926 

1927 

32 

35 

5 


1928 

29 



1929 

20 

7 

35/c 


Annual average (whole state) 1914 to 1928 31 cases per 3 ear, a\eragc of 9 deaths per 
3 ear From 1917 to 1926 there were 369 cases with 89 deaths, or a death rate 01 40 vt per 
cent Mortal^ rate for Bitter Root Valles, 1916-1918, children, 50 per cent adults 8491 
per cent, all cases, 7681 per cent 
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Spotted fever prior to 1910, statis- 
tics were available only for Idaho and 
Montana The best available statistics 
gave for Idaho a rate fluctuating 
from yeai to year between 4 per cent 
and 7 per cent (Maxey’s average, 4.86 
per cent) and for Montana (Bitter 
Root Valley) from 40 per cent to 70 
per cent with occasional annual ex- 
tremes of 35 per cent to 100 per cent 
Next to Montana m order of mor- 
tality Wyoming (1922-1926) 2280 
per cent, Colorado (1913-1926) 18 18 
per cent, Oregon (1913-1926) 1728 
per cent, Nevada (1911-1926) 1181 
per cent, Washington (1912-1926) 
11 11 per cent, California (1903-1926) 
10 53 P er cent , Idaho 4 86 per cent 
Average (uncorrected) 19 per cent, 
corrected by weighting, 124 per cent 
Mortality rate among American In- 
dians (as repoited by Dr Welty) 
Arapahoes, 20 per cent, Shoshones, 
16 6 per cent 

The annual loss of life from spot- 
ted fever in the western endemic area 
now closely approximates one-eighth 
(125 per cent) of 600 cases a year, 
or between 70 and 80 deaths annually 
With the addition of the deaths from 
spotted fever in the eastern-south- 
eastern states endemic area the total 
for the whole country is about 100 to 
110 deaths annually 
The mildest infection is in the Snake 
Rncr Valley in Idaho where the mor- 
tality seldom exceeds 5 per cent 
Within the eastern-southeastern 
states endemic area at least 93 cases 
w ere know n to occur in five states and 
the District of Columbia in the Spring 
anti Summer of 1930 with 21 deaths — 
a case fatality rate of 22 6 per cent 
In the Rumi-ncli-Dyer-Badger selected 


series of 50 cases, there was death of 
seven patients or 14 per cent 

The areas of greatest virulence are 
on the west side of the Bitter Root 
Valley in western Montana, a small 
section of Kirby Creek near Thermo- 
polis m Hot Springs County, Wyom- 
ing, and an area in the Wind River 
mountains m Fremont County, Wyom- 
ing The mortality in these sections 
not infrequently reaches from 80 per 
cent to 100 per cent In southern 
Idaho near Soda Springs, an area of 
100 per cent mortality was formeily 
known, but no cases have been report- 
ed since 1903 A group of very \iru- 
lent cases was reported from Boise, 
Idaho, in 1929 

Of five consecutive cases occuirmg 
as laboratory infections among un- 
vaccmated laboratory workers, all died 

Summary 

The epidemography of two tick- 
borne diseases, each clinically dis- 
tinguishable from the other, is found 
not to be conformable in all respects 

The mountain or moie benign fevei 
has been reported only fiom an aiea 
within the range of distribution of 
spotted fever, but it has not been ob- 
served over the whole of the spotted 
fever area of the Rocky Mountain re- 
gion, nor is it known to occur in the 
eastern-southeastern states area of 
spotted fever 

Mountain fever is apparently limit' 
ed by barriers peculiar to itself as it 
has not recently spread, or been car- 
ried, into new localities as has spotted 
fever In fact, wdule the distribution 
area of spotted fevei is slowly spread- 
ing, that of mountain fc\er is apparent- 
ly less than it was formerly 
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American mountain tick-fe\er is pre- 
dominantly acquired within the upper 
timber reaches of the mountain valleys, 
and for the most part at a distinctly 
higher altitude than spotted fever, 
which is a disease of the valleys and 
mter-mountain plateaus whereas moun- 
tain fever is most prevalent in the 
umbered regions and high mountain 
masses 

A longer seasonal incidence is ob- 
served for mountain fever than for 
spotted fever 

Mountain fever has, in ratio to 
population, a very much greater pre- 
i alence than the largest morbidity rate 
mown for spotted fever, which fact 
nay indicate either a greater tick in- 
festation ratio or that the virus of 


mountain fever is not subject to a 
phase of latency as is that of spotted 
fever 

Spotted fever is a seriously in- 
capacitating disease with an aveiage 
moitality of 12 4 pei cent, and great 
economic importance, whereas moun- 
tain fever is a benign disease of no 
known mortality and trifling economic 
importance 

Neither the virus noi the natural 
reseivoirs of mountain fever aie 
known but from data at hand it seems 
reasonable to suspect that rabbits, 
spermophiles, prairie dogs and chip- 
munks are immune to the disease, and 
that the reservoir should be looked for 
in mountain rats, badgers, and prob- 
ably squirrels 
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Thrombo-Angiitis Obliterans Among Persons Past 

Middle Age*f 

By Bayard T Horton, M D , F A C P , and George E Brown, M D , 

F A C P , Rochester , Mmn 


T HROMBO - ANGIITIS obliter- 
ans usually occurs among men 
between the ages of twenty-five 
and fifty years In a recent study of 
150 proved cases by Brown and Al- 
len the youngest patient was aged 
seventeen years and the oldest sixty- 
four , only two in the series were more 
than sixty 3'ears Four other patients 
have since been observed at the clinic 
a woman aged sixty years 2 , a man aged 
sixty-three years with involvement of 
the left hand and both lower extremi- 
ties , a man, aged sixty-five years, who 
gave a typical history of intermittent 
claudication m the arches and muscles 
of the calf for a period of thirty years, 
and a man, aged seventy-three years, 
the oldest patient with this disease ob- 
served at The Mayo Clinic, and, so far 
as we know, the oldest proved case on 
record 

With early diagnosis, impioved 
methods of treatment, and the prophy- 
lactic measures which are being carried 
out in these cases, it is highly probable 
that a larger percentage of patients 
will reach the later decades of life 
without amputation It is common to 
find arteriosclerosis of the extremities 

*Submitted for publication April 3, 1931 
fFrom the Division of Medicine, Tlic 
Mayo Clinic, Rochester, Minnesota 


of patients aged from fifty to sixty 
j'ears , combined lesions of thrombo- 
angiitis obliterans and arteriosclerosis 
are also commonly found m this age 
group, and either lesion may predomi- 
nate m a given case Patients with 
thrombo-angntis obliterans m the sixth 
and seventh decades of life represent a 
very small percentage of the total num- 
ber with this disease, as is e\ idenced by 
the fact that only six patients aged 
more than sixty years were obsened 
in a series of more than 500 

Report of Cases 

Case 1 A man, aged sixty-three jears, 
registered at The Majo Clinic June 4, 192 6 
His chief complaint was pam in the left foot 
His health had always been good He had 
been an excessive user of tobacco for manv 
years Five years prior to admission small 
painful, raised reddish and bluish lumps 
along both legs developed With rest, the 
condition cleared in two or three months 
Two years later pain, tenderness and swell- 
ing of both legs dei eloped This had dis- 
appeared, by rest and eleiation of the ex- 
tremities, at the end of two weeks In Sep- 
tember, 1923, an ulcer appeared on the fifth 
right toe It faded to heal and caused ex- 
cruciating pain The toe was amputated in 
February, 1924 The wound healed prompt - 
Ij and the patient went back to work feeling 
perfectly well and remained well until Mai 
or June, 1925 At this time a «orc spot ap- 
peared on the distal plantar surface of the 
left foot, associated with intermittent pain 
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He continued to work most of the time un- 
til October I, 1925, when a painful ulcer de- 
veloped between the fourth and fifth toes, 
which did not heal All of the toes on the 
left foot were amputated October 30 There 
was incomplete healing, and two discharging 
sinuses were still present at the time of ad- 
mission to the clinic Considerable pain was 
present He had had intermittent claudica- 
tion pain in the arch of the right foot for 
eight months He had had weakness in the 
left hand for three months, when he at- 
tempted to work Paresthesia was not ob- 
served 

The general examination was essentially 
negative, except for the condition of the ex- 
tremities The systolic blood pressure was 
136 and the diastolic, go, m millimeters of 
mercury The right radial and ulnar arteries 
pulsated normally, but pulsations could not 
be felt in the left radial and ulnar arteries 


Definite postural color changes m the hands 
were not observed Small pulsations could 
be felt in both femoral arteries, but pulsations 
were absent m both popliteal, both dorsalis 
pedis and both posterior tibial arteries There 
were two small draining sinuses m the stump 
of the left foot With the feet elevated, 
there was pallor, graded 1 to 2 of the right 
foot and graded 3 to 4 of the left foot When 
the feet were lowered to the dependent posi- 
tion, there w 7 as rubor, graded 3, of the toes 
of the right foot in thirty seconds, and rubor, 
graded 4, of the left foot m three minutes 
This indicated a slow return of blood to the 
left foot Both feet felt cold There was 
atrophy, graded 1, of the left thigh and leg 
The neurologic examination showed a de- 
crease m sensation of touch, pain and tem- 
perature, graded 2 to 3 The other neurolog- 
ic data indicated arteriosclerosis of the cen- 
tral nervous system Examination of the 



,c , *T' . « Cr0 ' s sCCtl0n of tl, c posterior tibia! arterj at the level of the ankle The him', 

i JSS 1 1 a rtccnt organized cellular thrombus, in which Ijmphocjtcs aw 

•tJ nrini arc the predominating cells A few pol>morphonuclenr HiihoO‘ 

U'i,. v- Calcification of the wall ot the vessel is not present OicmatONjhn and <-' 
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urine and the Wassertnann reaction of the 
blood were negative The hemoglobin (Dare) 
was 70 per cent, erythrocytes numbered 4,- 
310,000, and leukocytes 9,700 m each cubic 
millimeter of blood The concentration of 
urea was 34 mg for each 100 cc of blood, 
and the creatinine ir mg The glucose 
tolerance test was negative The return of 
phenolsulphonphthalein was 45 per cent in 
two hours Roentgenograms of the legs 
were negative for calcified vessels 
One intravenous injection of triple typhoid 
vaccine was given, with a rise in systemic 
temperature of 3 6° F , but there was no rise 
m the surface temperature of the feet Be- 
cause of the patient’s age, the severity of the 
pam, the prolonged healing with draining 
sinuses, and the absence of a rise in surface 
temperature in the left foot following the 
typhoid vaccine, amputation of the left leg 
was advised, but was refused The patient 
w'ent home eight days after admission 


Four months later the patient’s home 
physician stated that the two sinuses had 
closed approximately half, he felt that 
amputation of the left leg was advisable In 
July, 1927, the patient w'rote that one sinus 
had entirely closed and that the other one 
had practically dosed He was free from 
pam and had gained 21 5 pounds m weight 
He stated that a good pulse could be felt in 
front of the left ankle In July, 1929, he 
again wrote that his general health was ex- 
cellent and that the left foot had entirely 
healed The foot still felt tender, but he 
was able to walk with the aid of a crutch 

A diagnosis of thrombo-angutis ob- 
liteians was made m this case because 
of the long history, the obseivations 
at general examination, especially the 
involvement of the left arm with oc- 
clusion of the left radial and ulnar 



Fig 2 A higher power of figure 1 showing more cellular detail and rcpre=uitimr 
the rectangular area in figure 1 (hemato\'' hn and cosm stain \I 5 °) 
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arteries, the history of chronic, relaps- 
ing superficial phlebitis, and the later 
course of the disease Occlusion of 
vessels of the hand is common m cases 
of thrombo-angiitis obliterans but is 
extremely rare m arteriosclerosis 
Many patients with thrombo-angiitis 
obliterans with ulcers and trophic le- 
sions could probably avoid amputation 
of the involved extremity, if they were 
willing to endure pam as this patient 
did In many of our cases amputation 
is done because of pam rather than be- 
cause of the extent of the gangrene or 
of the trophic changes 


Case 2 A man, aged sixty-five years, 
registered at The Mayo Clinic October 23, 
1929 He complained chiefly of intermittent 
pam in the legs, and hemoptysis He had 
smoked an average of seven small cigars 
daily since the age of twenty For the last 
thirty years he had had arch fatigue and pam 
of the intermittent claudication type, and had 
worn many arch supports without relief 
For the last fifteen years he had had mild 
intermittent claudication in the calves At 
the time of admission he could walk only 
two city blocks without this pam Rest for 
a few minutes always gave prompt relief 
During the last year he had complained of 
cold feet, and observed that they were bluish- 
red when in the dependent position For the 
last four months he had intermittent rest 
pain m the first and second left toes Seven 



hie 3 Cross section of the posterior tibial arterj from a subject with arteriosclcro- 
?| s * t °f calcium salts (c) arc present m the media (b) The ultima (a) ,s 

UiiCKtntd and is comparati\el\ acellular (hematoxylin and eosin stain x3<>) 
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months prior to admission productive cough 
frequently with blood-tinged sputum de- 
veloped following a “cold” On a few oc- 
casions he had coughed up 30 cc or more 
of bright red blood There was no definite 
history of superficial phlebitis 
The patient appeared to be moderately 
well nourished, was approximately 5}4 feet 
111 height, and weighed 130 pounds The 
thorax was barrel-shaped, with definite 
limitation xn expansion Rales were not pres- 
ent either before or after expiratory cough 
Roentgenograms of the thorax showed an- 
cient healed tuberculosis at the right apex 
Examination of the sputum was negative for 
the bacillus of tuberculosis The possibility 
of hemoptysis from a small area of bronchi- 
ectasis was considered The heart showed 
compensatory cardiac hypertrophy, graded 1 


The systolic blood pressure on admission was 
175 and the diastolic 90, in millimeters of 
mercury While the patient was under ob- 
servation in the hospital the systolic pressure 
was 130 and the diastolic 60 All of the 
palpable vessels in the upper extremities 
pulsated normally Both femoral arteries 
pulsated normally, and slight pulsation could 
be felt m the right popliteal artery, but pulsa- 
tions could not be felt in the left popliteal 
artery or in the arteries of the feet The 
arches in both feet appeared normal With 
elevation of the feet, there was moderate 
blanching of the toes of the left foot With 
the feet in the dependent position there was 
rubor, graded x, of the toes of the right foot, 
graded 2, of the left foot, and moderate 
cyanosis of the second left toe Examina- 
tions of the urme were negative The con- 
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centration of hemoglobin was 176 gm m 
100 c c , and the leukocytes numbered 9,100 
per cubic millimeter The concentration of 
blood urea was 34 mg in 100 c c , and the 
blood sugar was 90 and 78 mg The electro- 
cardiogram was essentially negative The re- 
turn of phenolsulphonphthalem was 50 per 
cent in two hours Roentgenograms of the 
feet and legs were negative for calcified ves- 
sels and for lesions of bone 
Radiant heat was applied to the legs for 
five to eight hours a day, and postural ex- 
ercises were carried out three times daily 
Intramuscular injections of typhoid vaccine 
were also given The patient was instructed 
to restrict physical activity to the point of 
not producing pain m the lower extremities 
Because of the thirty-year history of inter- 
mittent claudication (arterial closure), the 
slow onset of the disease, and the favorable 


response to treatment, we believed that the 
prognosis was fairly good for preservation 
of the extremities However, a letter from 
the patient dated March 24, 1931, stated that 
during the past six months the left leg had 
been amputated (apparently below the knee) 
The stump did not heal and a second amputa- 
tion above the knee was necessary 

The long history of occlusive vascu- 
lar disease beginning at the age of 
thirty-five years, and the absence 111 
the roentgenogram of evidence of cal- 
cification of the vessels make the diag- 
nosis of thrombo-angiitis obliterans 
reasonably certain The early use of 
arch supports is also suggestive This 
history is the longest of this disease 
which is on record at The Mayo Clinic 



I tr j Cros« section of a deep \cm of the left leg The lumen is occluded 1>* 
a~c,int thrombus .'Inch Ins been canalized (Wcigert’c elastic tnsue stain \4o) 
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Case 3 A man, aged seventy-three years, 
was under observation at The Mayo Clinic 
m April, 1907, November, 1915, and March, 
1929 Symptoms referable to the hands and 
feet were first observed in 1903 These con- 
sisted of the three-phase color reaction, white, 
red and blue, when the hands were exposed 
to cold In 1906 the fifth right toe was 
amputated elsewhere for an unhealed ulcer 
At the time of his first admission in 1907 he 
had an unhealed ulcer on the right great toe 
The toe was amputated During the next five 
or six years two or three similar ulcers de- 
\ eloped which required from six to eight 
months to heal At admission in 19x5, there 
were ulcers on the second right and the first 
and fifth left toes, which had been present 
for approximately ten months 
Both feet appeared hyperemic in the de- 
pendent position The general examination 
was otherwise essentially negative The 
systolic blood pressure was 126 and the 


diastolic 86 Examinations of the urine u ere 
entirely negative The concentration of 
hemoglobin was 89 per cent and the leu- 
kocytes numbered 10,800 The Wassermann 
reaction of the blood was negative A roent- 
genogram of the thorax was negative, ex- 
cept for slight enlargement of the heart, 
graded 1 Roentgenograms of the feet were 
negative It was believed at this time that 
the ulcers were due to obliterative arterial 
disease, but record was not made regarding 
pulsations in the arteries of the feet How- 
ever, rest, with the feet in a horizontal posi- 
tion, was advised until adequate collateral 
circulation was established 
During 1918 and 1919 the second right 
and the third left toes were amputated else- 
where for unhealed ulcers It required from 
two to twelve months for these amputation 
wounds to heal During the course of the 
patient’s illness, he had approximately twelve 
ulcers on the tips of the toes Fourteen 



Fig 6 Cross section of a small arterj Cellular thickening ot the mtima 1 * shown 
(hematoxylin and eosin stain xi35)* 
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months prior to his third admission, March 
6, 1 929, an ulcer developed at the base of 
the left great toe, which gradually increased 
to about 2 cm in diameter There was little 
pam associated with these ulcers For a 
period of twenty years, he had noticed an 
occasional small nodule beneath the skm 
Whether these represented areas of super- 
ficial phlebitis could not be determined from 
the history There was no definite history 
of intermittent claudication, although for a 
period of more than twenty years he did 
very little walking, and always took the best 
of care of his feet and legs He had smoked 
an average of three cigars daily for the last 
fifty years, and had taken about three drinks 
of whiskey daily for approximately the same 
period 

Examination was essentially negative, ex- 
cept for the condition of the extremities The 
patient seemed well preserved for his age 


He was about 6 feet 2 inches in height, and 
weighed approximately 150 pounds The 
systolic blood pressure was 120 and the dias- 
tolic 76 Both radial arteries pulsated 
normally but pulsations could not be felt in 
the ulnar arteries Both femoral arteries 
pulsated normally The pulsations m the 
right popliteal artery were reduced SO per 
cent and pulsation could not be felt m the 
right dorsalis pedis or posterior tibial arter- 
ies Pulsations could not be felt in the left 
popliteal, left dorsalis pedis and left posterior 
tibial arteries The sclerosis in the peripher- 
al arteries was graded 1 Examination of 
the urine was negative, except for a slight 
trace of albumin The hemoglobin was 129 
gm in each 100 cc by the acid-hematm 
method The erythrocytes numbered 4,380,- 
000 and the leukocytes, 9,300 The differen- 
tial count showed lymphocytes 13, large 
mononuclear cells 2, transitional cells 7, and 



, r “' 7 ' 1 C , rn '^ s< - ct,on oi a small arteriole Marked cellular thickening of the int«r • 
almost complete!} occludie the lumen niematoxjlm and eosin stain 
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neutrophils 78 per cent The concentration 
of urea was 35 mg in too c c of blood, uric 
acid was 276 mg and sugar was 76 mg 
Roentgenograms of the feet and legs were 
negative The return of phenolsulphon- 
phthalem was 40 per cent m two hours The 
electrocardiographic report showed a rate of 


86, amicular premature contractions, and 
aberrant QRS complex m derivations I and 
II, notched left ventricular preponderance, 
notched P wave in derivations I and II and 
inverted T wave in derivation III 
The ulcer at the base of the left great toe 
gradually increased in size and on the fourth 



Fig 8 Longitudinal sections of the lett lemoral and popliteal arteries bovine the 
vessels occluded with an acute thrombus 
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day after admission the dorsum of the foot 
became gangrenous There was also a dis- 
tinct change m the patient’s general condition 
The left leg was amputated March n, 1930, 
at the juncture of the upper and middle third 
of the femur The femoral artery was 
thrombosed at the site of the amputation 
The afternoon of the operation, abdominal 
distention developed, which could not be re- 
lieved either by gastric or colonic lavage The 
distention and toxemia increased, the blood 
urea rose to 130 mg in 100 c c the following 
day, the patient’s strength gradually failed, 
and he died forty-eight hours later, in spite 
of supportive measures 
At the bifurcation of the popliteal artery 
of the amputated leg, the vessel was occlud- 
ed by an ancient and completely organized 
thrombus, about 1 cm in length The re- 
mainder of the popliteal artery was occlud- 
ed by a recent red, partially organized 


thrombus The posterior tibial artery was 
patent to the lower third of the leg. Below 
this level it was occluded by a partially or- 
ganized thrombus (figures 1 and 2 ) Figures 
1 and 2 should be compared with figure 3 
which is the cross section of the posterior 
tibial artery of a subject with arteriosclerosis 
The anterior tibial and dorsalis pedis arteries 
were occluded (figure 4) with an ancient 
organized thrombus The deep veins were 
also involved in a similar occlusive process 
(figure 5) Many of the smaller arteries 
and arterioles showed active proliferation of 
mtima (figures 6 and 7) At necropsy the 
left stump did not show evidence of infec- 
tion, but the skin adjacent to the wound was 
dark red, indicating a poor blood supply 
The left femoral artery (figure 8) was oc- 
cluded with a recent red thrombus which ex- 
tended up to Poupart’s ligament The iliac 
arteries were patent and did not show gross 


Intima 


Media 



Adventitia 




, 1 ‘ /' 'tctnin of the lot external iliac arterv 

'\\n 1 i< m.tovjl m ;mc i C o>m „* am *150) 


Thickening of the mtim» »' 
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evidence ot arteriosclerosis but it was shown 
to be present on microscopic examination 
(figure 9) The aorta was also patent and 
showed arteriosclerosis, graded 3 m the arch 
and upper thoracic portion, and graded 1 to 
2 in the abdominal portion In the abdomi- 
nal aorta there was an area 3 by 3 cm which 
was covered with relatively soft necrotic 
material, it is possible that an embolus may 
have broken off and lodged in the left 
popliteal artery, serving as the basis for the 
propagating thrombus which had completely 
filled the left popliteal and left femoral 
arteries Other significant observations were 
not made at post mortem examination, ex- 
cept the presence of chronic mitral en- 
docarditis, chronic duodenal ulcer, and mild 
atrophy of the brain with arteriosclerosis, 
graded 3, of the arteries composing the circle 
of Willis Peritonitis was not present The 
heart weighed 429 gm and the coronary ar- 
teries showed arteriosclerotic changes, grad- 
ed 2 The lungs showed evidence of con- 
gestion, but pneumonia was not present, 
either on gross or microscopic examination 

The long history (1903 to 2929) of 
symptoms in both hands and both feet, 
the occlusion of both ulnar arteries, 
the amputation of four toes at irregular 
intervals and the prolonged healing 
following, the absence of demonstrable 
calcification in the vessels by roentgen 
ray, and the appearance of the micro- 
scopic sections from the amputated leg, 
make the diagnosis of thrombo-angntis 
obliterans certain The arteriosclerosis 
m this case was not more advanced 
than would be expected among men of 
that age, in fact, it was not as ad- 
vanced as we have often noted in 
younger persons who were having few, 
if any, symptoms referable to the ex- 
tremities The extent of the acute 
thrombosis in the left femoral artery 
(the thrombus extended from the bi- 
furcation of the popliteal to Poupart s 
ligament) makes it doubtful whether 
the stump would have healed owing to 


the marked and sudden diminution in 
the blood supply to the extremity 
This case calls attention to the fact 
that age, of itself, does not eliminate 
thrombo-angntis obliterans The patho- 
logic changes in the vessels of the 
amputated leg indicated the presence 
of chronic inflammatory rather than a 
degenerative type of disease and 
proved the diagnosis of thrombo-an- 
gntis obliterans No doubt an errone- 
ous diagnosis of Raynaud’s disease was 
made at the onset of symptoms, be- 
cause of the color changes m the hands 
on exposure to cold It should be em- 
phasized again that the three-phase 
color reaction in men, when the hands 
and feet are exposed to cold, does not 
necessarily indicate Raynaud’s disease , 
it usually indicates an early symptom 
of thrombo-angntis obliterans For a 
period of years, there had been a suc- 
cession of digital ulcers, and gangrene, 
with amputation and slow healing At 
the patient’s subsequent visits to the 
clinic in 1907 and 1915, the correct 
diagnosis was not made 

Comment 

Three cases of thrombo-angntis ob- 
literans in persons aged sixty-three, 
sixty-five and seventy-three years, re- 
spectively, are reported One patient 
gave clinical evidence of having had 
the disease for more than twenty-six 
years, and another for more than thirty 
years 

A pathologically pro\ ed diagnosis 
was obtained in one case One pati- 
ent, a man aged seventy-three \ ears, is 
the oldest subject ue ha\e «cen with 
this disease, and so far as ssc are 
aware is the oldest on record 
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The data concerning these patients 
give additional light on prognosis The 
disease is characterized by a chronic re- 
lapsing lesion of the vessels, and oc- 
clusion and collateral circulation strug- 
gle for supremacy The element of 
time is most important in this struggle, 
since on this, preservation of the part 
rests If the intervals between relapses 
are short, and the time for adequate 
collateral circulation is brief, trophic 
changes and gangrene are likely to en- 
sue Conversely, if the intervals of 
time between relapses are long, col- 
lateral circulation becomes adequate 
and sufficient supply of blood to the 
distal areas is assured The first con- 
sideration regarding prognosis is the 
frequency of the exacerbation of the 
disease Our experience in a large 


number of cases of thrombo-angntis 
obliterans shows clearly that a high per- 
centage of bad prognoses (regarding 
amputation) is not justified in this dis- 
ease Probably 20 to 30 per cent of 
patients will lose one or more limbs 
An increasing number of early diag- 
noses, the institution of protective and 
therapeutic measures, and the institu- 
tion of protective types of operation, 
as sympathetic ganglionectomy in 
selected cases, are still further reducing 
this percentage Increasing knowledge 
by the profession of the dangers of 
surgical tinkering with the affected 
digits in which the supply of blood is 
already diminished will perhaps ac- 
complish greater changes in the prog- 
nosis than any other single factor 
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Treatment of Angina Pectoris With a Tissue 
Vasodilator Extract-Preliminary Report*f 

By Joscph B Woleee, M D , Donated Findlay, Ph D , and 
Edward Dessen, MD, Philadelphia, Pa 


I M 1926 E K Fiey and H Kraut 1 
found a substance m the urine 
which they demonstrated to have 
vasodilator pioperties, and which they 
believed to be a circulation hormone 
(Ivreislaufhoimon) In 1929 Frey 2 
operated on a patient who had a pan- 
creatic cyst and found that the cystic 
fluid was rich m this particular hor- 
mone They have since studied this 
product extensively and have come to 
the following conclusions 

1 The hormone is present in the 
blood and is excreted in the 
urine 

2 The hormone is present in the 
blood mainly in an inactivated 
form and excreted m the urine 
in its active state 

3 The active hormone obtained 
fiom the urine can be rendered 
inert by the addition of blood 
serum 

4 The inactivated hormone can be 
reactivated by the addition of 
acid or a certain vegetable en- 
zyme, papain 

5 The hoimone is not histamine 
6 The hormone is elaborated and 
stored mainly m the pancreas 
7 The action of the hormone is to 

■^Submitted for publication May 21, 1931 
fRead before the Section on Medicine, Col- 
lege of Phjsicians, Philadelphia, November, 
1930 


cause a drop m blood pressure 
by means of vasodilation 
8 The hormone can be used to ad- 
vantage m patients suffering 
from angiospastic diseases, cor- 
onary sclerosis, and certain 
forms of hypertension 
At the session of the Berliner Medi- 
zimsche Gesellschaft, July 9, 1930, 
Frey 3 discussed this newly discovered 
internal secretion and also reported the 
isolation and purification of a sub- 
stance, a polypeptide, u hich inactivates 
it “The relation of the link between 
the hormone and the inactivator is de- 
pendent upon the pre\ ailing reaction 
m the tissues, so that a slight shift- 
ing towards the acid side produced by 
the appearance of acid metabolism re- 
leases the link between the hormone 
and the inactivator, wheieby the vaso- 
dilator action comes into operation ” In 
this alternation between union and re- 
leasing of the active substance — which 
is brought about by a slight change of 
the hydrogen ion concentration — Frey 
sees its real physiologic importance 
which in connection w ith internal 
secretion proves the substance to be a 
genuine hormone He also reported 
the successful use of the hormone foi 
the past two years "The blood pres- 
sure m essential hypertension not 
caused by the kidney s drops consider- 
ably and remains at a lower level after 
the injections are discontinued In 
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angina pectoris and especially in inter- 
mittent claudication the attacks sub- 
side Amputations that m necrosis and 
gangrene of the extremities would 
otherwise have been necessary, were 
avoided, owing to the action of the 
remedy ” 

P Gley and N Kisthimos 4 , in 1929, 
prepared a substance from the pan- 
creas which is apparently the same as 
the one described by Frey and Kraut 
They found that the extract had vaso- 
dilator properties, was free of insulin 
in the animal under experimentation, 
antagonized the action of epinephrine, 
and caused a transitory hypotension 
that was not due to choline, histamine, 
or peptones H Vaquez, R Giroux 
and N Kisthimos 6 have used the prod- 
uct clinically in the treatment of an- 
gina pectoris and have reported the 
most remarkable results They treat- 
ed twenty patients in various stages of 
angina, and in practically every case 
succeeded in obtaining almost complete 
symptomatic relief 

Recently J S Schwartzman 0 report- 
ed the results of using a voluntary 
muscle extract in cases of angina 
pectoris He explains the favorable 
effects that he obtained by the presence 
in the muscle extract of a substance 
that acts as an antispasmodic, the sub- 
stance being liberated in a muscle dur- 
ing exercise M. S Schwartzman 7 
used the preparation in cases of angina 
pectoris and also reports very gratif}- 
ing results In reference to the anti- 
spasmudic substance being found in 
\oluntary muscle only. Tv Fahrenkamp 
and IT Schneider’' this past }ear made 
a comparative study on man of two 
extracts, one frc»m skeletal muscle, the 
other from heart muscle; this latter 
was pr< v imtsly hqhcvcd by IJaberlandt 


to represent a true heart hormone 
They found that the effects of the two 
were identical Administered either 
orally or intravenously each of these ex- 
tracts completely controlled attacks of 
angina pectoris The authors conclud- 
ed that the heart muscle extract does 
not represent a true heart hormone 

These findings add significance to 
the work of A M Drury and A Szent 
Gyorgi 9 They studied the effect on 
the heart of simple extracts of heart 
muscle, and of other body tissues 
Some of their conclusions were as fol- 
lows * 

1 Simple extracts of heait muscle, 
brain, kidney and spleen have a 
definite and transient effect up- 
on the mammalian heart 

2 The substance responsible for 
this action has been isolated and 
appears from its chemical prop- 
erties to be adenylic acid Its 
activity apparently depends upon 
the ease with which the sub- 
stance is deanunated in the body 

3 Adenosine, prepared from yeast 
nucleic acid, had an action iden- 
tical to adenylic acid 

4 The physiological activity of 
both substances has been test- 
ed by intravenous injection into 
the whole animal 

5 Among other effects upon the 
heart, they slow the rate, impair 
conduction from auricle to ven- 
tricle and arrest experimental!.' 
produced auricular fibrilation . 
the} shorten the absolute re- 
fractory period of •an improved 
slowed conduction in the auricle 
due to high rates of beating 

6. The) lower general arterial 
pressure This is due in part i<> 
the cardiac slowing and in p‘ r£ 
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to a general arterial dilatation 
They dilate the coronary vessels 
and inhibit intestinal movements 

We believe that all these substances 
mentioned are identical, as borne out 
by our studies, and we are at present 
making further investigations to prove 
this 

After considering all the experi- 
mental and clinical data on the subject, 
as well as our own work, it seems to 
us that we are dealing here with an 
active principle that is either adenylic 
acid or adenosine In this connection 
we want to take cognizance of the edi- 
torial in the Journal of the American 
Medical Association of October n, 
1930 The editor there inclines to the 
belief that the so-called heart hormone 
can be obtained in any body tissue and 
is most likely histamine While we 
do not believe that the substance in 
question is a specific heart hormone, 
and although it is true that it can be 
obtained from various body tissues, it 
nevertheless has definite primary vaso- 
dilator properties ■* Tt is not histamine 
as the editor infers Of this we are 
quite certain 

We became intei ested in this pro- 
duct since it is an adjunct in the treat- 


ment of angina pectoris and other 
vascular diseases We prepared an ex- 
tract in a manner similar to the method 
of P Gley and N Kisthmios 10 The 
ground pancreas was extracted with a 
menstruum of alcohol and water, so 
that the final alcoholometer reading 
was 63 per cent Sufficient hydro- 
chloric acid was used to yield a pH of 
2 4 This mixture was run through a 
colloid mill for thorough exti action 
The product was neutralized with 
ammonia and filtered This filtrate, 
acidified with sulphuric acid, was con- 
centrated under vacuum and the cleai 
concentrate sulphated, using am- 
monium sulphate to one-half satura- 
tion The wet precipitate treated with 
strong alcohol yielded a powdei con 
taming insulin and a 90 per cent alco- 
holic liquor This liquor contained al 
coholic extractions of the precipitate 
and the mother liquor wetting it It 
was concentrated with the addition of 
water 

The clear filtrate obtained in the 
above manner was used for pui poses of 
injection In making a preparation for 
oral administration at stage eight, in- 
stead of sulphating and collecting the 
insulin, the product was alcoholized to 
ninety per cent and then concentrated 


Fig 1 Diagram of method of preparation 
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We then corroborated the findings 
that it caused a primary drop m arterial 
pressure when injected intravenously, 


antagonized the action of adrenalin and 
slowed the cardiac rate This is seen 
in the following figures 


Pancreas Extract, Lot “C” 
Experiment 568 Ph, 5/21/30 


Pancreas Extr , 0 1 c c 


Pancreas Extr, 0075 cc 


Pancreas Extr, 005 cc 



Fig 2 — Drop in arterial tension following intravenous injection of vasodilator extract 


Pancreas Extract, Lot "C” 
Experiment 568 Ph , 5/21/30 


Epinephrine, 1 0 c c 
I 100,000 


Epinephrine, 1 o c c 
Pancreas Extr , 1 o c c 


Epinephrine, 10 cc 
Pancreas Extr , 20 cc 


Epinephrine, io cc 
Pincrcac Extr., 40 cc 



I'm 3 — Antagonization of adrenalin efuct In \asoddator extract 
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Fig 4 


Immediately 
after drug 
350 per mm 


5 min later 
280 per mm 


R 35 
S 50 


10 min later 
252 per min 
R 50 
S 45 


15 mm later 
252 per mm 
R 50 
S 45 


25 min later 
228 per min 
R 60 
S 40 



Electrocardiographic tracing of rooster, showing cardiac slowing following in- 
jection of vasodilator extract 


In order to make sure that the am- 
monium sulphate used in the process 
had no hypotensive effect, we admin- 
istered o 1 c c of 5 per cent ammonium 
sulphate No drop in tension fol- 
lowed 

To rule out the possibility that in- 
sulin was responsible for the phar- 
macologic effect, an injection of 075 
cc of insulin (20 units) was grven 
This also failed to cause any appreci- 
able change m blood pressure To 
make certain that the animal was still 
responding, the experiment was con- 
cluded with another injection of the 
vasodilator extract The lesult was 


similar to the first response, a drop in 
tension occurring 

We then proceeded to use this vaso- 
dilator extract by intramuscular injec- 
tion 

Preparation Usru 

The extract* which we used, pre- 
pared m the above described manner 
contained 15 hypotensive units per cc 
A hypotensive unit according to the 
method of standardiration of P Glev 
and N Kisthimos 10 is that amount of 
the extract which when suddcnlv m- 

*We are indebted to Sharpe & Dohmc Inc , 
for their kindness and cooperation in the 
preparation of the extract 
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Pancreas Extract, Lot “C 2” 
Experiment 568 Ph , 5/28/30 


o 1 c c of 5% (NH 4 ) 2 S 0 4 


Insulin, 20 Unit, o 075 c c 


Pancreas Extr , 1 o c c 



Fig 5 — Comparative effect of recording arterial pressure of injections of (NH 4 ) 2 SO,, 
insulin and vasodilator extract 


Pancreas Extract, Lor “C 2” 
Experiment 568 Ph , 5/28/30 


Pancreas Extr , 0 1 c c 


Pancreas Extr, 0075 cc 


Pancreas I'xtr , o 05 c c 


Pancreas Extr , o 025 c c 



Fig 6 — Standardization of \asodilator extract 
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jected into the jugulai vein of a rabbit 
weighing two kilograms produced a 
drop in arterial tension just appreci- 
able on the tracing 


The experiments that we conducted 
to determine the toxicity of the extract 
as indicated in the tables below show 
it to be nontoxic 


Table i 


Determination oe Toxicity or Vasodilator Extract 


No of 
Rabbit 

Weight 

Grams 

Days 

Drug 

Kilo 

Dose 

Remarks 

5927 

2100 

0 

Vasodilator 

10 cc 

Normal 




Extract 

per kilo 



1900 

1 

Intravenously 


Normal 


1880 

2 



Normal 


1800 

3 



Normal 


1910 

6 



Normal 


1870 

8 



Normal 


1890 

9 



Normal 


1840 

10 



Normal 


1940 

12 



Normal 


i960 

15 



Normal 


2000 

16 



Normal 


2090 

21 



Normal 


Outf 





5934 

1600 

0 

Vasodilator 

20 c c 





Extract 

per kilo 

Normal 


1550 

1 

Intravenously 


Normal 


1620 

3 



Normal 


1670 

6 



Normal 


1690 

7 



Normal 


1720 

12 



Normal 


1740 

16 





Outf 






5 9 tf» 


1910 o 


1780 1 

I 7 SO 3 

1830 4 

1870 S 

1850 10 

1890 14 

Outf 


Vasodilator 30 cc Animal had slight comul- 

Extract per kilo sions, was depressed and 

Intravenously shaking, breathed heaulj 

and was w eak 

Normal 

Normal 

Normal 

Normal 

Normal 

Normal 


<W 17 


0 Vasodilator 

Extract 
Intravenously 


i860 1 

1840 1 

1890 4 

1930 5 

2010 10 

2080 14 


Outf 


15 cc Animal had comufsions, 
per kilo prostrated for 15 nun Lat- 
er the breathing was heni 
and it recovered slighth 
30 mm later recovered al- 
most com pi etel\ 

Normal 

Normal 

Normal 

Normal 

Normal 

Normal 


■{■Indicates that the animal was discarded after 2 or more weeks of observation 
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No of 

Weight 



Kilo 

Rabbit 

Grams 

Dajs 

Drug 

Dose Remarks 

5 <>A 

1900 

0 

Vasodilator 

25 c c Slight convulsions , rc- 


Extract 

per kilo, covered after 3 minutes 




Intravenouslj 

but was very weak for 30 
minutes 


1740 

1 


Normal 


mo 

2 


Normal 


1/90 

5 


Normal 


1840 

6 

Rec’d 15 cc 
glucose 10%. 

Normal 




5 minutes be- 
fore extract 



1830 

7 


Normal 


1840 

8 


Normal 


i860 

10 


Normal 


1810 

12 


Normal 

*0*0 

2010 

0 

Vasodilator 

Extract 

Intravenouslj 

1 25 c c No reaction 

per kilo 


2000 

1 

Normal 


21 10 

2 


Normal 


2160 

5 

20 c c concen- 
trated down to 
25 cc 

Normat 


21/0 

6 

Normal 


2190 

7 


Normal 


2220 

S 

Animal rcc’d 15 
cc of 10% glu- 

Normal 




cose mtraven- 





oust} 3 mm be- 





fore extract 



22;o 

10 


Normal 



2210 

12 


Normal 


' ‘nr mum, nation as to the possi- 
Mu> it i ;»u annpln lactic action due to 
' protein that the substance might 
> "*>t al- > gave negative results 

1 C7«o\ <i| t’uvtcU, CtSIs 
5 •*- hi ted for trial tor the 

1 i '' d -titTeri d fr>,m aunm i 
* 1 * ’* t f,r a number ot \t vr< and 

A >< ’• * * vut r« 't-ttd all t « of 

’* ^ V'n 1 *<rm auordt<I .• 

■ ’ * dun, g . tt ut'ul 

* ' •' j ' u'u***. > l tin n< vtr- 

1 *M O fr, f u tl’S 

” ' 5 * *’ 5 !o p : * >L Vs J 1 •« <V 

> * ' - i ,j v- , - -> i <*,if 

\ < r it* • aw 


observations were under our own per- 
sonal supervision Subjects who had 
experienced a recent coronarv occlu- 
sion w-ere rejected. Electrocardio- 
grams and teleroentgenogram* wert 
obtained in even case The wlm*** 
series had negative blood Wassernruu’' 
and negligible urinarv findings 
pro-urts were normal m 8 ta-tn ?{l ‘ 
elevated in 1 2 Cardiac enlargtttv " 
w.t- present tn i j. ca c o and eh***'* - 
cardiogram- -bowed inverted w.e*‘ 
stiuge-tive i>f stippo’scd coromry " 
* •- 1 u, 7 r im.; Two showed e«»r *'< f 
v,<- v t - during an attic 1- , and t’ * f, ‘‘ 

'Mi » lr<d torrid e!<«tr't ardio -ra ' 

t 

tf »- f grim*. f*r th* trest*’*"’ 

“ i 

f l*;' I <» alV -1 enroxxry v** 1 '*' 


" e- 
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Table II 

Test for Anaphylactic Reaction 


No of 

Gram 





Guinea Pig Weight 

Days 

Drug 

Amount 

Remarks 

1 

390 

0 

Sterile horse serum 

ICC 




1 1,000 made of 1 

1 1000 





cc undiluted horse 

solu- 





serum plus 99 9 c c 
salt solution 

tion 

10 so A M 



11 

Intraperitoneally 

ICC 

10 S3 A M animal rest- 





of un- 
diluted 

less and squealing 





serum 

11 00 A M scratching 






mouth with paws 






11 45 A M appeared 






normal 

2 

310 

0 

Sterile horse serum 

ICC 




Intraperitoneally 

1 1000 

Injected 11 25 A M 




solution 



11 

Intraperitoneally 

ICC 

11 28 animal had chills, be- 




undilu- 

came restless and squealed 





ted ser- 

12 00 animal appeared 





um 

normal 

3 

350 

0 

Vasodilator extract 

ICC 




1 1000 


Injected 1 49 P M 




Intraperitoneally 




11 

Intraperitoneally 

10 cc 

No reaction the animal 



undi- 

remained quiet during 





luted 

many hours of observation 





pancreas 

extract 



mg the time they were receiving the 
injections Four of the group had an 
increased blood pressure during an at- 
tack Three of the patients with a 
normal pressure at the time of the 
study were known to have had hyper- 
tension at some previous time 

Method of Treatment 
The method of treatment consisted 
of daily intramuscular injections, the 
dosage varying from a minimum of 
60 units (4 cc) to a maximum of 150 
units (10 cc) The usual dose was 
75 units Where treatment was 
temporarily stopped the interval before 
resumption was never more than a 
week Every case had been receiving 
theobromine sodium salicylate, grs 5 * 
acetylsahcyhc acid, grs S< an< ^ pheno- 


barbital, grs ) 4 , before the injections 
were started, with some slight favorable 
effect This medication was not dis- 
continued when the vasodilator extract 
therapy was begun A dose of oleum 
ricim, 2 oz , was given once every two 
weeks Smoking in any form was ab- 
solutely forbidden Instructions were 
given as to diet and time of meals to 
avoid any discomfort incident to flatu- 
lence Care was taken to ha\e the pa- 
tients avoid over-exertion or o\er-ex- 
citement , in other words, we were par- 
ticular to safeguard against apparcuth 
minor disturbing influences 

Results 

Theic w'as a cessation of the angi- 
nal attacks in n of the 20 cast* Six 
others experienced some relief, but 
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still complained oF occasional mild 
paroxisms In 3 cases the result was 
a failure 

The following ca«c history is ll- 
hi'-tratne of the group who were re- 
lieved of thur anginal attacks 

Case 5 M C, age 50, salesman The 
patient was first seen m 192B He complained 
of attacks of substcrnal pain radiating to 
the throat and left arm The attacks were 
precipitated by excitement or exertion and 
1'sicd f r om three to ten minutes They were 
occurring about once in two weeks Al- 
though be complained of dyspnea after an 
attncl be never suffered from am respira- 
tory embarrassment at any other time Up- 
on phy-iral examination we found his heart 
to 1* of normal sj?e, the heart muscle tone 
'i une .'hat muffled, the rhythm and rate were 
tu>rmaf There was a systolic roughening 


the cardiac silhouette to be normal, but the 
aortic arch was slightly widened and deflected 
upward and to the left 
The patient was given a combination of 
theobromine, acetylsahcylic acid, luminal, 
nitroglycerin, and codeine sulphate He felt 
somewhat better but he had two severe at- 
tacks at the end of the month. He was then 
admitted to the hospital where he was given 
a course of Nauheim baths and injections oi 
sodium citrate He improved very much in 
the hospital and after Ins discharge he had 
only a few minor attacks until April, 1929 
However, tracings taken at intervals showed 
progressive cardiac damage 
In April the patient suffered several severe 
attacks of angina and was again admitted to 
the hospital for a similar course of treatment. 
This time he felt fairly well until Januarv, 
1930 He then had several severe attach- 
and morphine had to be resorted to Hither- 


over the aortic area Blood pressure 180 to nitroglycerin bad been effective m ecu* 

over 0=; v trolling the painful crises. The attacks now 

'1 m electrocardiogram 'r£\ealcd the QRS occurred several times daily After a wccl 

ron.phxo. to be ot rather Raw amplitude of palliative measures without relief wc 

Hipurc 7). but otherwise showed no ah- commenced to give him injections of va-0 

ivo-ju l,*u Tile t element gcnogrm(n jh ' 'd dilator extract, fio units daily, for twelve 


V 
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days He had no attacks while taking the 
injections The following week he had a 
minor attack We then gave him another 
series of injections, 75 units daily for twelve 
days He has had no attacks to date He 
received no more injections but he has taken 
60 units by mouth daily since 

The following patient also respond- 
ed very gratifymgly to the vasodilator 
extract 

Case 16, M L , Age 51, machine operator 
He had been suffering from the subjective 
symptoms of high blood pressure for three 
years He was admitted to the hospital m 
September, 1929, for this condition After 
being there but a few days he was seized 
with an attack of excruciating pain over the 
precordium which left him with a burning 
substernal sensation He then claimed that 
he had occasionally experienced similar at- 
tacks but much milder in character for over 
a year His blood pressure ranged between 
157 to 200 systolic and 90 to no diastolic 
Teleroentgenogram of the heart showed it 
to be generally hypertrophied with slight 
widening of the aorta The patient was m 
the hospital for three months during which 
time he had several severe attacks and many 
minor ones We began giving him the vaso- 
dilator extract by injection February 15, 
1930, until he had received about 3600 units 
He has been free from attacks since. 

The next history is that of a patient 
with coronary occlusion whom we suc- 
ceeded in relieving of her pain, but 
who died six months after we had 
ceased treating her 

Case 9, G H, age 53 > housewife The 
patient first came under our observation in 
January, 1928, with a history of a few years’ 
duration, of attacks of precordial pam 
radiating to both shoulders and to the left 
arm She also complained of constant head- 
aches and dizzy spells Her blood pressure 
was 225 over 90 She was sent to the hos- 
pital Her teleroentgenogram revealed the 
heart to be enlarged m its transverse diame- 
ter and the aorta to be widened She felt 
better after a three months’ staj m the 
hospital and a similar period of convales- 
cense at a seaside resort However, as soon 


as she returned to her home she began to 
have attacks Two months later she was 
hospitalized again 

On March 1, 1930, she began to recen e 
daily injections of the vasodilator extract 
She received in all 2700 units and ceased to 
have even the slightest attacks She felt 
so well that she failed to report for observa- 
tion at appointed times A short time ago 
we were called to see her and found her 
moribund from what appeared to be a coron- 
ary occlusion A few dajs later she died 

The following is a case of the type 
that we grouped as being partially re- 
lieved 

Case 13, A M, age 62, bookkeeper The 
patient dated her illness to Noa ember, 1928, 
when she suddenly experienced a severe 
cramp in the epigastrium while walking She 
was immediately rushed to the hospital 
where she was treated for acute indigestion 
At this time it was discovered that she had 
hypertension and therefore she remained 
under medical supervision When we saw 
her she complained also of a sensation of 
weakness around the heart, djspnea, and pal- 
pitation, and, on excessive exertion, of oc- 
casional attacks of excruciating pam in the 
left shoulder, which would leave her aery 
weak These shoulder pains would be re- 
lieved by a hot water bag mer the pre- 
cordium or by drinking hot water In Feb- 
ruary, 1930, we had her admitted to the hos- 
pital for treatment Teleroentgenograms 
showed the heart to be enlarged m its trans- 
verse diameter, and the descending arch of 
the aorta to be prominent Her blood pres- 
sure was 170 over 85 

Commencing February 3, 1930, she was 
given daily injections mtramuscularh of 
vasodilator extract She had one attack alter 
the fourth injection which she claimed was 
the worst she ever had A« a matter ot 
fact we had some difficult} m com mcinc her 
to continue with the injections The attack 
was rehe\ed b> 1/100 gr of mtroghccrin 
She remained in the hospital for two months 
during which time she recen cd a total of 
1600 units During this time she was rc- 
cening also theobromine, luminal, and aor- 
ta Isahcx lie acid, and a dose of castor 01! 
e\ erv other week We last heard of her 
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in September, 1930 She claimed that she 
h td been subject to attacks of palpitation 
and cardiac discomfort, which according to 
her hiMnrv seemed to be due to premature 
licit- She had suffered no definite anginal 
attacl' Physical examination revealed no 
chance. 

The com sc of events in one of the 
cn«e« in which the result was a failure, 
was as follows • 

G;v 2, S K , age 63, had not worked for 
four \cars due to poor health The patient 
\ a- fir-t <etn m December, 1929 He was 
Milftrmc irom severe attacks of precordial 
pun and a strangling sensation, with the 
r.'di ition of the pun to both shoulders and 
nrnn The patient was cxtrcmelv ill with 
marled signs ot congestive cardiac failure, 
•aid his ckm was cold and clammv. He ap- 
P'and to be much older than lus stated age 
Hi*> blood pressure was 120 over 80 He 
bad bun <-jfTcring from these attacks for 
th* past eight months but m the last two 
u o'lthv thev had become progressive!} worse, 
until 'bev vtre unbearable His doctor had 
l> ri *irt to morphine for the last month in 
«rd*r to give him relief lie was removed 
•o u, ( ho pit *1 tor six veils and was given 
< 01 Nauheim baths The telcrocut- 

*,*<*' ram -bowed In- heart to be* enlarged 
•n i’ **' ii'iver-c diameter and the aorta to lie 

\\b>b m ib'* bospnal in* did \ L r\ well, rc- 
' * ' * <" 1 * *'»ic hvpiKlermie of morphiiu 

-r g lu s{ (l v {‘ntd tin* time ot discharge 
b** »«■!• b^ttc', bit wheo be went home be 
4 ” * htvc a'tacl- .igniu 

1,1 1 *•* '** *v ,* 1 r li»-{*an to mtive 

- ' <-v'* - > <5 v i* > Id uo' retract, 1O20 
! ’ *' » 1 * Ilf I .it 1 t Mir-t jpirint' thi j 

' - 1 ' r d- <-’< p/-it c *i/«*<.tivt eardi tc 

1 1 >*** * t* • to- < Iks.} «•<! m sp te 

I 1 ' *■*’ Vrl*j’,r» - J I I * V tv- fr *«l'{*-d 

' 1 r * * ' {■'* *» " ** tj'd.u n.b*T 
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*» *» VI 


I»-r 
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• u »»**r ♦ r -* wc 
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r t 

* ' . 1 * ’t 
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ly relieved Failure was met with in 
15 per cent of the cases Most pa- 
tients developed “coronary” “T” waves 
at the same time that the) improved 
symptomatically (Figures 7 and 8) 
One patient who suffered from severe 
intermittent claudication 111 addition to 
angina and had been advised to have a 
s) mpathectomy performed for the for- 
mer, was relieved of both complaints 
by antisympathone The four pa- 
tients who had a rise of blood pressure 
during an attack were all relieved 
Two of the three patients who failed 
to respond were decompensated at the 
time treatment was administered. 
Hence they can be regarded as unfit 
for trial, since Vaquez also points out 
the certainty of failure if treatment is 
undertaken in such instances. 


COMMI.NT 

It is our belief that antisympathone 
is a valuable addition to the thcrai«u* 
tic armamentarium against angina 
pectoris This dread syndrome ha 1 * 
long stood invulnerable in very mam 
instances to all methods of treatmen* 
What occasional good results vve hiw 
hitherto obtained that were more thm 
merely tempotary. could invcr be en* 
tirclv ascribed to any one drug f,r 
therapy The use of the vasodiht"' 
o tract promises much lxttir ri will 
To say that it will permanently rib' 1 * 
tverv ca-e of angina pcetort 1 to r- 
srrt a !x lief tint is not warranted > 
tin du*ra f t< r of our n-uh-* or tin* t‘ ri 
th*t tluv h».e endured fhit to ' ' ' r 
tSud** that it will at I»a»t p’-od'i*'' 

x 

'»*uu -»»vs m led? of tb'* i- 4 -**'' ** 11 
< tut* <’* of v»bu v > 

! >!<>.'> ,tr, v ** d*> u' 4 ' b 

*’ *! r* - v r't* 1 •!«»' tb**r ip- r**' 
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Fig 8 — Electrocardiograph, Case XV, showing development of cornnan T ware 
during treatment 


the lesions undei lying the anginal at- loiveietl \\c ha\c ticated some pa- 
tacks As noted above, one of oui tients sufteim g fiom obliteiatnc artc- 
patients completely freed of painful rial diseases of the extremities w itli this 
crises, experienced a coionaiy occlu- substance and obsened impio\enient 
sion that was fatal, two others de- Patients who suficicd fiom mtcrmit- 
veloped coionaiy “T” waves while tent claudication ha\e been giealh 
under treatment (figuies 7 and 8) benefited by the use of this extract 

A few woids at this time as to the Frey’s opinion was that all tlieiapui- 
modus operandi of the extiact m re- tic benefits demed fiom the use of tin 
lievmg angina pectoris would not be circulation hoimone wctc attiibutable 
amiss It was the feeling of the to its 1 asodilator action He mention" 
French investigators that the beneficial good results which he obtained m \ art- 
results were due to a trophic action of ous angiospastic diseases coronan 
the extract on the vascular system en- scleroses and hjpeitciiMon II Sihnud- 
tirely separate from its hypotensive ef- er 11 recently leported the case <if .1 
fects Several of these patients had patient who for moie than a \ear had 
no hypertension to begin with and ivere suffered from severe intci miltent 
benefited and several others continued claudication and arteriosclerosis of tin 
to suffer although their tension was extremities which resisted all therapi 


1 



\dtjnip jp paiMoi ipujw sapuua.pxa 
iip jo stsojapsouapB puB uopBDipnBp 
unufui-nun aja ias uioij pajajyns 
pt’ij ira \ v imp ojom joj oijav juaipd 
r jo a<?ra aip papodai Xpuaaoj Tt ja 
-pnripg ]| uoisua; iadAq puB sasoaaps 
UBtiojtn sosmsip aqsBdsoiSuE sno 
-iivv ui ptiuinqo ">11 ipiijAi sqnsat pooS 

MJOPiniU Ojj UOipB IOJB[ipOSBA SJI OJ 

aiqujnqi ipB a iau auouuoq uopBpjDJia 
aip jo asn aip uioij pavuap sjyauaq ap 
-mdujaip pi’ pip sew. uotiudo s^Xaj^ 
piujxa sup jo asn aip Xq pajyauaq 
XpuajS uaaq oabij uopBaipnBp qua; 
-litiuajm uioij paiayns otpv sjuapB f j 
juaiuaiouluii pauasqo puB aampsqns 
sup ipiA\ sapuuapxa aip jo sassasip jbu 
ojib aApBnjqqo uioij Sunajjns sjuap 
■I’d aiuos papnp amj a.\\ paiaAioj 


sbav uoisuaj aiaip q£noq;jB jajjns o; 
panupuoa sjaipo puaAas puB pajyauaq 
3J3AV puB ipiAi uiSaq o? uoisuapadXq ou 
pBq sjuaipd asaq; jo piaAag spaj 
-ja aAisuajodXq sji uioij ajBJBdas Xpai; 
-ua uiapXs iBjnasBA aip no pBjjxa aip 
jo uoijob oiqdo p b o; anp aaaAi sjpisaj 
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aip o; sb aun? sup ;b spioAi AVaj y 
(g puB L sam.§y) juauipa-p aapun 
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-ap Siaipo OAlj ‘ppBj sbav. pq; uois 
-npao Xjbuojod b paauauadxa ‘sasua 
injured jo paajj Xppjdixioa sjuaipd 
juo jo auo ‘aAoqB pajou sy sqaBj 
-p pmiSuE aip SmXjiapun suoisaj aq; 
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s3AO ui 3 J Xdiuaq; JonqiposBA 
0\3ipq 5 0U °P 3AV <jaA3AVO H P uno J 

3 -vuq 3AV ;sqM jo a;Bun;sa 3 ai;baj9suod 
B Xjuo SI S 3 SBD 3q; JO Jfljq UI UOISSlUiaJ 

B aonpojd ;sb3[ ;b ijiav ;i ;*q; opnp 
-uoo o; ;ng paanpug aABq Xaq; ;Bq; 
gun; aq; JO sqnsaJ jno jo japsjBqa aq; 
Xq pa;uBJJBAV jou si ;Bq; jaipq b ;jas 
-sb o; si suopad buiSub jo asBa XjaAa 
3 AaqaJ XpuauBuuad ptAiV ;t J'Bqj Xbs oj^ 
sqnsaJ jajpq qanui sasuuojd ;aB.i;xa 
jojBpposBA aq; jo ssn aqj, XdBjaq; 
jo Snap auo Xub o; paquosB Xja.n; 
-ua aq JaAau pjnoo 'XiBioduia; Xjajaui 
uBqj aioui aJ3M ;Bq; paunqqo opaqqq 
aABq aAv sqnsaj pooS jbuoisbddo ;Bq^\ 
juaupBaj; jo spoqpui \\e o; saauB;sui 
Xuboi XiaA ui ajqBjaujnAui poop Suoj 
sBq auiojpuXs pnajp siqj, suopad 
buiSub jsuibSb umijBjuauiBuiJB at; 
-nadBjaqj aq; o; uoijippB ojq^njBA b si 
3 UoqjBdmXsi;uB ;Bq; jaqaq ano si ;j 

JtNStMHOQ 

saauBjsui qons ui uaqBpapun 
SI JU31UJB3JJ JI 3-mpBj JO X;uiB;jaa aq; 
jno s;uiod osjb zanbB^v aauis ‘jbij; joj 
jqun sb papjBSaj aq ubd Xaq; aauajj 

p3J3JSIUIUipB SBAV JU3UIJB3JJ 3UIIJ 

aq; ;b papsuaduiooap 3J3 av puodsaj o; 
pajrej oqM s;uai;Bd aajq; aq; jo oavj, 
paAaqaJ JJB 9J9AV ub Suunp 

ajnssajd poojq jo 3su b pBq oqM s;u3i; 
-Bd anoj aqj, auoq;BduiXsi;uB Xq 
sjuiBjduioo q;oq jo paAaqaj sbav ‘jaui 
-joj 3 q; joj pauuojjad XiuopaqpduiXs 
b aABq o; pasiApB uaaq pBq puB buiBub 
o; uoijippB in uoijBaipriBp ;ua;;iui.ia;ui 
3J3A3S UIOJJ P3J3JJHS OqAV ;iI3i;Bd 3UQ 
(g puB l saanBij;) XqB3i;Bino;duiXs 
paAoadun Xaq; ;Bq; aim; auiBS aq; ;b 
saABM t{ XjBuojoa„ padojaAap s;uai; 
-Bd ;sop\[ S3SBD aq; jo ;uaa aad Si 
ui q;iAA put sbav ajrqre^ paAaipj Xj 


-pi;jBd 3J3 av ;u33 aad Xpiqj, * tj auoq; 
-BduiXsi;uB„ auiBu aq; asodojd aAv 
qaiqAv joj ;dbj;x 3 anssi; aq; jo asn aq; 
Xq jaipj jBDiuip uiB;qo o; ajqB ajaAv 
3 av sasBD jno jo ;uaa jad SS ui snqj, 
AHvrcrcns 

ajnjtBj oBtpjBD aAissaaSojd jo patp aq pus o; 
paijosaj aq o; peq autqdJOjAj uotjBinunis jo 
apds ui paqaaqa aq }ou pjnoo qotqAV ajtqiBj 
oBipjEa aAiisaSuoa padopAap uoos pus aun; 
stqi Suunp jaipj ou pBq ajj jjb ut spun 
ozgi ‘pBJjxa jojBpposBA jo suoijaafui aq; 
aAiaaaj o; uBSaq aq ‘0C61 ‘C AaEnjqa^j uq 
uibSb sqoBjjB aABq oj paauauiuioa 
aq auioq juaAV aq uaqM. jnq ‘japaq jpj aq 
aSjBqasip jo aun; aq; pjuQ Abjs stq 3uunp 
auiqdjoui jo oiuuapodAq auo Ajuo Suumb 
-aj ‘qaAV Ajba pip aq ppdsoq aq; ui apqy^ 

pauapiAV 

aq oj bjjoe aqj puB jajauiEip asaaASUBjj sp ui 
paSjBjua aq oj jjBaq siq paAVoqs uiBjSouaS 
-juaojap; aqj, sqjBq uuaqnB^ jo asjnoo b 
uaAiS seav puB sqaaAv xis joj jBjidsoq aqj oj 
paAouiaj seav ajj jaipj unq saiS oj japjo 
ui qjuoui jsbj aqj joj auiqdjoui oj jjosaj oj 
pnq aopop sijj ajqBJBaqun ajaAv Aaq; pjun 
‘asjoAV ApAissajSoad aiuoaaq pBq Aaq; sqjuoui 
oav; jsej aqj ui jnq sqjuoui jqSia jSEd aqj 
joj sqaEjjE asaqj uiojj Suuajqns uaaq pBq 
3 H °8 J3AO 051 SEAV ajnssajd poop sijj 
o 3 e pajBjs siq uBqj japp qanui aq o; pajBad 
-dB ajj AuiuiBp puB pjoa sbav utqs siq pus 
‘ajnjiBj DBipjBa aAijsaSuoa jo suSis paqjBui 
qjiAV jp Apuiajjxa sbav. juaijBd aqj, suijb 
puB sjapjnoqs qjoq o; uiBd aqj jo uoijBipBJ 
aqj qjiAV. ‘uoijBsuas SuijSubjjs b puB uiBd 
IBipjoaajd jo sqoBjjB ajaAas uiojj Suuapns 
sbav ajj 6z6i ‘jaqmaaaQ ui uaas jsjy sbav 
juaijBd aqj^ qqBaq jood o; anp sjsaA jnoj 
joj paqjOAV jou pBq T9 aSB ')j g'z 9 Sdq 

SAVOqOJ SB SBAV 
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Treated with Frey and Kraut’s circula- 
tion hormone the symptoms dis- 
appeared almost completely and the 
good results have persisted for thirteen 
months 

The extract unquestionably has 
vasodilator properties Work done on 
the dog leads us to believe that in this 
animal at least the primary fall in 
pressure is followed by a secondary 
rise We are at present engaged m 
testing it on a large group of cases suf- 
fering from Buerger’s disease and 
other forms of arterial disease, to de- 
termine its clinical applicability How- 
ever, it is our belief that the action of 
the vasodilator extract m relieving an- 
gina is associated with its adrenalin 
neutralizing properties While the ex- 
tent of our research on this score only 
permits us to speculate about it at this 
time, there are several thoughts that we 
would like to emphasize 

Sometime ago Levine, Ernstene, and 
Jacobson 12 showed that an anginal at- 
tack could be induced m almost every 
instance m patients suffering from an- 
gina pectoris by the subcutaneous in- 
jection of i c c of i to iooo epine- 
phrine solution Control subjects did 
not experience that reaction 

Loewi 13 as far back as 1908, experi- 
menting on animals, concluded that the 
pancreas through an internal secretion 
(now known to be insulin) furnished a 
chemical substance which is a depres- 
sor or inhibitor of the sympathetic 
nervous system The effects of adre- 
nalin, which is a sympathetic excitant, 
v ere antagonized or lost Loewi tried 
to form a clinical test for pancreatic 
function from these conclusions, using 
the reaction of the iris to adrenalin as 
an index The applicability and fate 


of this test which bears his name is not 
our concern at this time The thought 
that we would like to bring out is that 
if adrenalin injected into certain pa- 
tients subject to angina will produce an 
attack, and if a certain vasodilator ob- 
tained from the pancreas moderates the 
action of adrenalin, a possible explana- 
tion of the favorable action of pan- 
creatic extract 111 relieving angina lies 
in this very neutralizing property In 
other words, antisympathone acts in 
the same manner as a sympathec- 
tomy However, some cases of angina 
pectoris seem to be associated with a 
preponderance of so-called parasympa- 
thetic influences on the heart and other 
viscera over sympathetic influences In 
these cases the use of antisympathone 
must be strenuously avoided 

Of course Levine’s work does not 
prove that anginal attacks as they occur 
in ordinary life are caused by an in- 
flux of adrenalin to the circulation But 
the frequency of the paroxysms fol- 
lowing effort, fright, et cetera, and the 
common, if not constant observation of 
the increase m blood pressure during 
an attack, could readily be explained 
by an increased adrenalin output in a 
patient with a damaged cardiovascular 
system In fact, as we have just stat- 
ed, m some cases of angina pectoris 
parasympathetic influences seem to be 
predominant 

Whether the injections of anti- 
sympathone stimulate further produc- 
tion of its active principle in the pan- 
creas, or whether the extract acts as a 
buffer against adrenalin 111 direct pro- 
portion to the amount injected, and 
whether there is an associated pan- 
creatic disease or deficiency in patients 
suffering from angina, are questions 
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that all may be pioperly asked at this 
point Much work and research are 
necessary before they can be answered , 
and it is our hope that we have af- 
forded some stimulus to thought and 
investigation in this direction 

Our purpose in bringing this product 
to the attention of the profession with- 
out any delay is to promote its wide 
clinical trial Our work has been far 
fiom conclusive The impossibility of 
the expression of the locality of pain 
by animals in the laboratory leai es only 
the human organism as the means of 
evaluating the efficacy of the drug The 
preparation can be used without fur- 
ther study because of its lack of tox- 
icity We have administered more 
than 5000 injections and there has 
never been any untoward local or gen- 
eral reaction, save a slight burning at 
the time of injection It should not, 
however, be used in cases with para- 
sympathetic preponderance 

Owing to the woeful lack of othei 
than temporary palliatives for anginal 
cases, we felt assured that the advent 
of the extract would be welcomed Our 
only fear is that the drug may be used 
with too much enthusiasm and eager- 
ness to allow a proper appraisal of its 
therapeutic value It always has been 
a clinical observation of ours that one s 
attitude in employing a new therapeu- 
tic measure somehow was sensed bj 
the patient and reflected m his or hei 


reaction We tried studiously to avoid 
showing our mental attitude m the 
hope that where the only measure of 
our results was the patient’s own esti- 
mate of his condition, we did nothing 
consciously to prejudice it 

Conclusions 

1 Twenty cases of angina pectoris 
u ere treated with tissue extract (anti- 
sympathone) 

2 Symptomatic relief was obtained 
in eleven cases, six had partial relief, 
and three had no relief 

3 We believe that the extract is a 
\ aluable addition to the therapeutic 
armamentarium against angina pect- 
oris, to be used in conjunction with 
all other means at our command 

4 We believe the mode of action 
is by sympathetic depression It should 
not be used m cases with parasympa- 
thetic preponderance 

5 The preparation is non-toxic, its 
only contraindication being acute 
coronal y thrombosis and the para- 
sympathetic group of cases 

6 We urge wide clinical trial of 
the extract to better determine its exact 
value 

Note We desire to express our indebted- 
ness to Dr Marie Sevcrac, Mr R H 
Hutchison, Mr Arnold Quici, and Mrs 
Lena Sklar for their \ aluable aid in certain 
piiases of this work 
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Medulloblastoma Cerebelli*f 

A Case with Autopsy: Mtdlme Cerebellar Tumors in Children 

and Young Adults 

By ICarl Rothschild, MD, New Bi unstuck, jY J 


B RAIN tumors and especially 
cerebellar tumors are so fre- 
quently seen — and so frequent- 
ly overlooked — -that it seems justifi- 
able to publish a report of some un- 
usual findings in a journal read by the 
internist The present paper intends 
to deal with one phase of the problem, 
the cerebellar tumors of children and 
young adults 

In 1925, Bailey and Cushing 1 pub- 
lished an extensive study of these 
tumors They report that the initial 
symptoms were those of increased in- 
tracranial tension of abrupt onset, 
starting only a few months before ad- 
mission to the hospital Only oc- 
casionally headache was present, usu- 
ally attributed to some gastric upset 
As further symptoms they mention 
rapid appearance of choked disk, 
separation of cianial sutures (figures 
2 and 3) , history of staggering gait, 
ataxia, more m the lower extremities 
than m the upper; in a few cases ceic- 
bellar seizures with signs suggestive of 
basilar meningitis Nystagmus was in- 
conspicuous, diplopia often present, 
sometimes bilateral abduccns palsj 
Most cases occurred below the age of 

^From the Department of Neuro-Psjchi- 
atry, St Peter’s General Hospital New 
Brunswick, N J 

■{■Received for publication March 31, 19V 


fifteen years At that time the authors 
stated that attempts to extirpate these 
tumors m toto were futile and even ex- 
posure and decompression were accom- 
panied by high mortality “Conscna- 
tive attitude is a course of wisdom ’ 
They recommend decompression fol- 
lowed by persistent loentgen-iay ther- 
apy In 1927 Cushing 2 reports eleven 
cerebellar tumois of which the “majoi- 
lty have been median gliomas of one 
variety 01 anothei oiigmatiiig fiom 
the roof of the fouilh venliide Se\en 
of them had a good prognosis ” Me 
leports the finding of an enlaiged head 
with MacEwen’s sign, the enlai gement 
of the head being followed bj cessa- 
tion of headache and subjects e free- 
dom from discomfort hut often bv that 
time the vision began to fail In clos- 
ing lus article he states ' Medullo- 
blastoma of the ceiebellum is so com- 
mon a lesion 111 prcadolescencc th it 
when a child has unexplained \omiting 
enlargement of its head and gi\es .1 
story of pci indical unsteadiness look 
at the eye grounds eiery week or two ’’ 
Ai tides by Ohiccrona and Ejdiolm 
and by Bailey, Sosman and i an Dc-m! 
published in 1926 and 1928. show that 
the growth of the tumors ma\ lit in- 
hibited for a tunc by roentgen thuup' 
but that the outcome has liecn fatal 
m c\crv case 
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Bailey 5 in his latest article (1930) 
inquires into the causes of these fail- 
ures He rejects the idea that the neo- 
plastic cells may have become radio- 
resistant He rather believes that the 
patients may have received too much 
roentgen ray treatment As the method 
of probable choice he now recommends 
decompression and thorough radiation 
of the entire cerebrospinal axis 

Case I The following is a case report of 
a child, John K , six years of age, who was 
admitted to my service at St Peter’s Gen- 
eral Hospital on May 14, 1930 
Family history Nothing unusual 
Personal history Had chicken-pox at the 
age of six months, pneumonia at the age of 
two years, whooping-cough at the age of five 
years 

Present history Four months before ad- 
mission the patient fell while skating and 
struck his head on the ice He got up and 
walked home One week later, he com- 
plained of pain in the occipital region of the 
head and m the abdomen and was taken to 
see several physicians Several x-ray pic- 
tures were taken and there was a long argu- 
ment whether a line seen in one of the pic- 
tures represented a fracture or not 
About four weeks before admission, the 
boy complained of dimness of vision, and 
gradually became blind On the day of ad- 
mission, he was seen by Dr Forney of Mill- 
town, who referred him to my service 
Physical examination A white boy, six 
years of age, well developed and well 
nourished, complaining of abdominal pam 
and apparently blind 

Head and neck Head very large Veins 
somewhat large and tortuous Both pupils 
were enlarged, round and equal Right pupil 
reacted very faintly to light, while left did 
not react directly, but did so when light was 
thrown into the right pupil There was a 
\cry slight stiffness of the neck 
Chest Thorax of good capacity, good 
expansion Apex beat in 5th interspace, one- 
half finger breadth within nipple line Sounds 
normal, no murmurs Breath sounds vesicu- 
lar 


Abdomen Slightly distended, no tender- 
ness, no masses felt 
Extremities Good physical power 
Neurological examination Reflexes 
Tendon reflexes of legs and arms were equal 
and normal For a child, they might even 
be considered below normal In fact, it was 
difficult to elicit the arm reflexes at all Ab- 
dominal reflexes were absent There was an 
indication of a slight Babinsky’s sign on the 
right side, but nothing definite There was 
a suggestion of a bilateral Kernig’s sign 
There was no ataxia Finger-finger and 
finger-nose tests were performed well The 
child walked m a straight direction There 
was no nystagmus There were no dis- 
turbances of any cranial nerves, except the 
optic 

Ophthalmoscopic examination Marked 
optic neuritis in both eyes, with signs of 
atrophy on the left side There were many 
minute ruptures m the retina, showing the 
sclera, possibly due to suddenly increased 
pressure There was also marked choroiditis 
of the subacute type The right side was 
completely blind The child, however, could 
notice a flash-light at a distance of four in- 
ches with the left eye 
Laboratory findings Hemoglobin, 80%, 
leukocytes, 9,100, erythrocytes, 4,200,000 
Polynuclears, 67% , small lymphocytes, 29% , 
large lymphocytes, 4 % 

Diagnosis In view of the amaurosis, the 
papilledema, and lack of other localizing 
symptoms, we made a diagnosis of tumor 
in the midlme of the posterior fossa, prob- 
ably of the cerebellum 
Progress notes As the child had been 
m the condition m which he was brought in, 
for several weeks, there was no indication 
for hurried therapeutics, so a roentgeno- 
gram was ordered to be taken next morning, 
and dependent on the picture, we considered 
the possibility of doing a cisternal puncture 
In the morning, the child became rather 
restless, was crying, and it was impossible to 
take the roentgenograph While I was see- 
ing another patient m the children’s ward, 
was called to see the boy, who had been 
stricken suddenly by a seizure of not ver} 
definite symptomatology There was froth- 
ing at the mouth, incontinence of the rectum, 
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slight deviation of the eves to the left, and 
of the head to the right, absence of reaction 
of the pupils which were equal and myotic, 
marked cyanosis of ears and fingers 

Heart sounds were irregular and faint, 
respiration was irregular, of a staccato type, 
about six per minute 

It was deemed advisable to do a spinal 
puncture We obtained a clear fluid, under 
about 12 mm pressure We removed I cc, 
and the pressure dropped to 7 mm Cyan- 
osis disappeared, the heart sounds became 
regular and louder The respiration, how- 
ever, did not improve Withdrawal of 2 
cc more, did not help the respiration 1/20 
gr of alphalobelin did not stimulate the res- 
piratory center The respiration became 
slower, and ceased entirely within 3 minutes 
A cisternal puncture done immediately after 
death showed fluid of rather viscous con- 
sistency, under normal pressure Immediate- 
ly after death, we viewed the eye grounds 
again, and the right eye appeared as before 
In the left eye, however, the atrophy of the 
disks could not be seen so well, because there 
were acute neuritic changes, with tortuosity 
of the blood vessels 

Autopsy An autopsy was performed by 
me with the assistance of Dr Candella The 
body was that of a male child of 6 years, 
well-built and well-nourished, without signs 
of degeneration or deficiency 


The head appeared much larger than the 
average, in fact, it was as large as an aver- 
age adult’s head The circumference was 
24J4 cm in the longest diameter 

The scalp was removed in the usual wa\ 
On removing the skull, it was noticed that 
the sutures were widened to about 6 mm 
Between these sutures, there were two differ- 
ent layers of bone, filling the gaps It ap- 
peared that these insertions had been pro- 
duced at different times 

The inner aspect of the bone showed mam 
impressions, in fact, there was a true pic- 
ture of the external architecture of the brain 
impressed on the bone (convolutional at- 
rophy) Dura w'as removed easily Pac- 
chioni’s granulations were normal in num- 
ber, but enlarged The sinuses wuthin the 
dura were widened There were no signs 
of old or recent infections of the arachnoid 
or pia membranes 

The brain was removed in toto, by a sec- 
tion which included as much of the oblon- 
gate medulla as possible The weight of the 
brain was 1425 gms The external appear- 
ance of the brain was normal Both hahes 
were equal m size The cerebellum appeared 
slightly sub-normal in size, but its two halves 
were equal, and it felt soft throughout The 
origins of the cerebral ner\ es w r ere unob- 
structed There was no pathology of the 
optic tracts The oblongate medulla showed 
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normal contour and architecture on trans- 
verse section 

The cortex appeared rather thin The 
whole brain had a certain spongy appear- 
ance The usual blood spots seen throughout 
the white substance were enlarged The 3rd 
and 4th ventricles were markedly dilated, 
especially the 4th The regions of the striate 
system and the internal capsule showed 
normal and regular formations 

On sectioning the cerebellum, a tumor 
(figure 1) was found of the size of a small 
hen’s egg, originating from the roof of the 
fourth ventricle It did not invade the hemi- 
spheres of the cerebellum, but only pushed 
them aside, and the impressions of the tumor 
were shown on the median aspects of the 
hemispheres 

The tumor had a spongy appearance, and 
there were several blood clots found m its 
interior, apparently originating from a veiy 
recent hemorrhage Histological examina- 
tion of the tumor proved it to be extreme^ 
cellular, without definite arrangement of the 
cells In some areas there was pseudo- 


rosette formation around a vessel Mitoses 
were occasionally seen There was a scar- 
city of stroma The vessels showed prolifera- 
tive endarteritis These findings, together 
with the origin of the tumor from the roof 
of the fourth ventricle, permitted the diag- 
nosis of a medulloblastoma (figure 4) The 
tumor was derived from medulloblasts, very 
young bipotential cells, both spongioblasts 
and neuroblasts having been found through- 
out the tumor (I am indebted to Dr B J 
Alpers of Philadelphia for looking over the 
slides and preparing the photomicrograph) 

This case was extremely interesting 
because there were actually no physi- 
cal or neurological signs present, except 
enlargement of the head and slowly in- 
creasing amaurosis, the reason being 
that the hemispheres were not -invaded 
but only pushed aside but well pie- 
served in their outline, as may be well 
seen in figure t This pathology would 
well corroborate Cushing’s description 
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of these tumors If the eye giounds 
of the child had been examined, the 
outcome might have been a different 
one The law of post hoc, ergo pi op- 
ter hoc, certainly led the roentgenol- 
ogist into over-emphasizing the value 
of finding a probable fracture This 
child showed even fewer svmptoms 
than are generally the rule inasmuch as 
there were not even vomiting or ataxia 


present Increasing blindness and ab- 
dominal pam were the outstanding 
symptoms What really caused the un- 
expected death of the child a few hours 
after admission to the hospital is not 
definitely explained We may assume 
that there was a sudden hemorihage 
into the tumor 

Case II While writing this article I had 
admitted to mv sen ice another child, a boj 
ttn \ear-> of age who fell sick with vomiting 
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and dizziness seventeen days ago On ad- there had been diplopia for two days prior 

mission to the hospital he showed choked to admission to the hospital 

disks and a slight horizontal nystagmus when We now had the child admitted to the 
looking to the right He felt well while ly- neuro-surgical department of the University 

mg down The deep reflexes were abolished, of Pennsylvania Dr Charles H Frazier 

with possible presence of diminished left kindly reported to me that he performed the 

Achilles reflex and an indication of positive operation, after having made a diagnosis of 

Babinsky’s sign on the left Finger-finger, lesion of the posterior fossa, probably mvolv- 
finger-nose, and heel-knee tests were normal mg the left cerebellar hemisphere The 

Romberg’s sign was positive When sitting operation was performed under colonic and 

up, the patient became very dizzy and vomit- avertin anesthesia The posterior horn of 

ed In this case also, I made a diagnosis the left ventricle was tapped and a large 

of a tumor in the posterior fossa, invading quantity of fluid escaped After transverse 

the left hemisphere incision, the occipital sinus was ligated The 

A few days after admission, the child felt various surfaces of the left cerebellar hemi- 

considerably better, and was able to stand sphere were explored with negative results 

up and walk He remained free from dizzi- ]\T 0 difference m size of the hemisphere was 

ness and headache Only the choked disks noted and no displacement of the midline 

remained unchanged But after five days An exploratory canula was introduced into 

more, the former symptoms returned, the the left hemisphere with negative results 
vision became dim and diplopia developed “For these several reasons, chiefly because 
The family physician later told me that of the lack of displacement of the midline, 
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because the two hemispheres were of equal 
size, because of the extensive amount of 
fluid m the subarachnoid space and m the 
ventricles, I was disposed to regard the case 
as one of pseudo-tumor It is possible, I 
suppose, that there may be a neoplasm of the 
fourth ventricle but the evidence did not 
seem sufficient to warrant incision of the 
vermis ” (Dr Frazier) 

To judge from the history of the 
case, the free interval after an acute 
attack and the appearance of the 
roentgen plates, I am rather inclined 
to believe that we are dealing with a 
tumor The description of Case I 
shows that there was in this case also 
no displacement of the midline, that 
the hemispheres were equal in size and 
that there was no evidence to touch of 
the presence of a tumor Further de- 
velopments will clear up this case 
What is important from the standpoint 
of this paper, however, is that the 
diagnosis of a tumor (or a pseudo- 
tumor) over the original one of en- 
cephalitis was the point which decided 
whether this child should become blind 
or not In either case, the diagnosis of 
involvement of the posterior fossa (by 
tumor or localized arachnitis) could be 
made from not much more than an eye 
ground examination 

Case III A similar case came under my 
observation on April 5, 1930 The patient, 
Norman R , a clerk of 24 years of age, had 
fainted while walking m the street, had 
fallen, and was taken to St Peter’s Hospital 
After admission, he vomited for several 
hours The history dates back four years 
Similar fainting spells had occurred every 
few months, each time while the patient was 
taking a walk All attacks were accompanied 
by vomiting A day or two after each at- 
tack the patient felt well again 

Neurological examination showed slight 
exaggeration of left biceps and triceps and 
absence of left abdominal reflexes No a- 


taxia of upper extremities Tendenc> to 
sway toward the left when walking Slight 
weakness of the left abducens Eye grounds 
showed dilatation of blood vessels and chok- 
ing of the disks, a little more marked on the 
left 

Diagnosis Cerebellar tumor (m midhne) 

In this case, also, the patient im- 
proved within a few days and left the 
hospital in apparently good condition 
I saw him four months later and he 
was feeling well He refuses to be ex- 
amined again, for fear, apparently, 
that our original diagnosis might be 
verified 

All of these cases had been treated 
before, and diagnosed as fiacture of 
the skull (case I), encephalitis (case 
II) and gastric upset (case III) Judg- 
ing from these experiences, it may be 
well to follow Cushing’s advice and m 
cases of recurrent vomiting and dizzi- 
ness, examine the eye grounds every 
week or two 

The material described in this paper was 
presented at the Scientific Exhibit of the 
American Medical Association at the Phila- 
delphia session, June 1931 

References 6 to 14 represent the latest in- 
vestigations on the subject 

Conclusions 

1 Tumors of the cerebellum, es- 
pecially medulloblastomata, are found 
relatively frequently in children and 
young adults 

2 The onset of the symptoms of 
medulloblastoma in this region is so 
insidious, and the sjmptoms them- 
selves are so slightly specific that the 
practitioner should be directed toward 
considering such a tumor in cases of 
dizziness and \omiting of indefinite 
origin Choked disks are an early sign 

3 Three cases arc described, one 
with report of autopsy 
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Electrocardiographic Studies of the Effects of 
Propylene as a General Anesthetic in Man* 

By Morris H Kahn, MA,MD,FACP, and Lloyd IC Riggs, Ph D , 

New York City 


T HE effects of propylene, an un- 
saturated hydrocaibon of the ole- 
fine series, as an anesthetic in ani- 
mals have been leported in a number 
of communications by Halsey 4 ’ 5 ’ 0 and 
his coworkers, by Riggs 1,2,s and Goul- 
den 3 and by others, with interesting 
and encouraging results All have re- 
ported that propylene was an effective 
anesthetic m concentrations of 40 to 60 
per cent by volume None of these 
authors have reported eithei an im- 
mediate or delayed toxic action of this 
hydrocarbon It appeared, therefore, 
that propylene might with safety be 
tried out m actual suigical practice 
A group of research workers in New 
Orleans under the leadership of Prof 
Halsey of Tulane University weie the 
first to undertake clinical trials of 
propylene Two cases of appendec- 
tomy were leported, m one of which 
marked irregularity of the heart de- 
veloped toward the end of the period 
of anesthesia which was maintained 
for a little over thirty minutes 

Gwathmey, of New York, reported 
the use of propylene as an anesthetic 
for short dental operations, and ob- 
served no unfavoiable heart symptoms 
Came 8 and Reynolds 8 ' 0 undertook 
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electrocardiographic studies on the ac- 
tion of propylene and other anesthetic 
gases They found that non-anesthe- 
tic concentrations of propylene (25 
per cent) caused ectopic -ventricular 
beats which piomptly disappeared 
when the concentration of propylene 
was lowered Highei concentrations 
of propylene caused more frequent 
ectopic ventricular beats and runs of 
ventricular tachycardia of longer or 
shorter duration 

Chapman studied the action of 
propylene and of ethylene upon isolated 
turtle and frog hearts and found that 
"propylene in naicotic dosage is some- 
what less depressing to these cold- 
blooded hearts than is ethylene” 

In view of the above evidence Riggs 
and Goulden pursued fuithei their 
studies on the physiologic action of 
piopylene, giving special attention to 
its action upon the heait, and stud) mg 
carefully the mechanism of death, 
watching the time of the cessation of 
respiration and of the heait beat They 
employed cats, dogs, guinea-pigs and 
rabbits Then results tended strong- 
ly to confirm their previous observa- 
tions that the primary toxic action of 
propylene is upon the respiratory cen- 
ter, and quite secondarily upon the 
heart 


♦Submitted for publication, April 15, 1931 
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Method of Electrocardiographic 
Study 

In view of these studies it appeared 
desirable to proceed with electrocardio- 
graphic studies on the human subject 
under propylene anesthesia Dr Lloyd 
K Riggs offered himself as the sub- 
ject of these experiments which were 
carried out at the Beth Israel Hospital 
m New York City Dr Riggs sub- 
mitted himself to general anesthesia 
two or three times each day that the 
experiments were conducted, at inter- 
vals sufficient to permit the dissipation 
of any possible overhanging effects 
from one period of anesthesia to the 
next The experiments were conduct- 
ed at weekly intervals, and the anes- 
thetic was administered two or more 
hours after a light meal but with no 
other preparation 

A length of rubber tubing held in 
the patient’s hand was connected to a 
tambour and indicator which swung in 
front of the slit of the camera of the 
electrocardiograph This was used to 
indicate each inspiration of the patient 
until he became unconscious, and again 
his respuations when he remembered 
to signal as he recovered from the an- 
esthetic 

At first continuous records were 
taken in either Lead i, 2 or 3 as indi- 
cated 111 the tables Subsequently it 
was considered equally adequate, dur- 
ing more prolonged anesthesia, to take 
short strips of record at definite inter- 
vals of one-quarter to one minute Very 
careful analyses were made of the 
electrocardiographic films under the 
following headings 

1 The intervals between respira- 
tions, from the first exhibition of the 


anesthetic until anesthesia was com- 
plete 

2 Adding these, we ascertain the 
length of time it required for propylene 
to anesthetize the patient 

3 The R-R interval m seconds in- 
dicates the rate of the heart beat in 
very exact figures 

4 The P-R interval indicates the 
conduction period in the heart and sug- 
gests the central nervous effects of 
propylene upon the heart mechanism 

5 Other miscellaneous effects, if 
and as they are encountered 

Method of Anesthesia 

Propylene had been freshly prepared 
the day previous to the expenments in 
various concentrations and was ad- 
ministered under atmospheric pressure 
by displacement with water At first 
it was used in a freshly prepared mix- 
ture consisting of propylene 40 per 
cent, oxygen 20 per cent and the rest 
nitrogen This applies to Experiments 
1 and 2 In Experiments 3, 4 an( ^ 5 
we used propylene 50 per cent, oxygen 
20 per cent and nitrogen 30 per cent 
In experiment 6 we used 75 P er cent 
propylene and 25 per cent oxygen In 
Experiments 7, 8, and 9 we used 5 ° 
per cent propylene, 20 per cent oxygen 
and 30 per cent nitrogen 

In every case the anesthesia was 
maintained for a period of a few min- 
utes, and in the last experiment it last- 
ed 16 minutes 

General Effects of the 
Anesthetic 

During administration of propylene, 
in all but the last experiment, the res 
pirations continued entirely regular as 
is indicated in the tables by the time 
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mteivals between respirations After 
the first few breaths, there was usually 
slight reddening of the eyelids with 
some lamination and flushing of the 
face This was more marked with a 
high concentration of the anesthetic 
Apparently the lrntation was more 
than conjunctival as sometimes cough- 
ing would occur from pharyngeal ir- 
ritation Just before the patient be- 
came unconscious there was noted con- 
traction of the left leg and sometimes 


also flexion of the right leg which 
quickly subsided and the legs would 
remain entirely limp Otherwise the 
progress of the anesthesia was un- 
eventful and gradual, and after an 
average period of ten bieaths anesthesia 
was complete During this time pinch- 
ing or sticking the patient with a pm 
indicated complete insensitiveness The 
tables i to 9, show the rapidity with 
which the anesthesia produced un- 
consciousness 


Table I 

Analysis or Experiment I 
Intervals between 
Inhalations 


Progress of the Duration of 
Experiment Signal 

Before Signal 

1st Inhalation 1 4 sec 70 seconds 

2nd ” 9 " 70 ” 

3rd ” 20 

4th ” 1 8 

5th ” 9 

6th ” 4 

7 th ” 4 

8th ” 2 

9th ” 7 

Anesthesia complete after 57 6 seconds 
During Anesthesia 
Recovering from Anesthetic-Onset 
After Yz minute 
After 1 minute 
After 2 minutes 

Remarks 


70 
70 
70 
6 0 
55 
60 
51 


R-R 

Interval 

6- 72 
6-66 
6- 68 

7 - 65 
6 

6 

56 

56 

56 

5<5 

56 

6-66 
6-66 
68-72 
76 


Heart 
Rate 
83-100 
91-100 
88-100 
86- 92 
100 
100 
107 
107 
107 
107 

107 
91-100 
91-100 
83- 88 
79 


P-R 
Interval 
16 sec 


16 


16 

14 

16 

20 

20 


Lead 3 used Pulse was good and unchanged throughout Face flushed Re- 
covering signal given by patient 1 minute after removal of mask, duration of 
signal was 06 second Propylene 40%, Oxygen 20%, and Nitrogen 407* 


Progress of the 
Experiment 
Before Signal 
1st Inhalation 
2nd 
3rd 
4th 
5th 
6th 
7th 
8th 
9th 
10th 
nth 
12th 


Duration of 
Signal 

1 2 sec 

19 ” 

20 ” 

24 " 

10 ” 

6 * 
24 " 

26 ” 
20 ” 
22 ” 
22 ” 

24 


1 2 m < 

Anesthesia complete after 650 seconds 
During Anesthesia 
Recovering from Anesthetic-Onset 

Sumal after V2 minute 


TabeE II 

.NALYSIS OF EXPERI 
Intervals between 
Inhalations 

3 6 seconds 
52 
50 

46 
56 
56 

50 
54 
50 
54 
94 


R-R 

Heart 

P-R 

Interval 

Rate 

Interval 

68 

88 

14 <cv 

7 

86 


68 

88 


66 

91 


64 

93 


64 

93 


68 

SS 

76 

64 

93 


64-68 

88-93 


68 

88 

16 ” 

68 

88 


64-72 

83-93 


68 

88 



72- / 


•S 

72 

70 


// 


-83 

83 


16 


gf, 

w t o .Tsed 'proo^ne^ok Oxvgen 20#, Nurogcn 40% Recovering *igml 

Remarks Lead after removal of mask, duration of Mgn.il 1 6 second 
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Table III 

Analysis op Experiment III 


Progress of the 

Duration of 

Intervals between 

R-R 

Heart 

P-R 

Experiment 

Signal 

Inhalations 

Interval 

Rate 

Interval 

Before Signal 




64- 68 

88- 93 

16 sec 

1st Inhalation 

22 sec 

50 seconds 

8 

75 

.16 ” 

2nd ” 

18 ” 

So 

tt 

7 

86 


3rd ” 

20 ” 

52 

it 

66 

9 i 


4th 

12 ” 

44 

tt 

68 

88 

16 ” 

5th ” 

30 ” 

60 

ft 

64 

93 


6th 

36 ” 

72 

tt 

6 

100 

16 ” 

7th ” 

22 ” 

52 

tt 

6 

100 

16 ” 

Anesthesia complete after 38 seconds 





During Anesthesia 



56-6 

100-107 

16 ” 

Recovering from Anesthetic-Onset 


64 

93 

16 ” 


Signal after Vi minute 


72 

83 



After 1 

minute 


72 

83 



Remarks Lead 2 used Propylene 50%, Oxygen 20%, Nitrogen 30% First return of con- 
sciousness was indicated by the signal 


Table IV 

Analysis of Experimlnt IV 


Progress of the 

Duration of 

Intervals between 

R-R 

Heart 

P-R 

Experiment 

Signal 

Inhalations 

Interval 

Rate 

Interval 

Before Signal 




74-/8 

77- 81 

14- 16 sec 

- tt 

1st Inhalation 

08 sec 

40 

seconds 

72 

83 

14 

2nd 

04 ” 

50 

99 

74 

81 

tt 

3rd 

10 ’ 

50 

tt 

68 

88 

14 

4th 

04 ” 

52 

tt 

68 

88 

s tt 

5 th 

06 ’• 

50 

99 

60- 64 

93-100 

10 

/ t* 

6th 

06 ” 

4-8 

tt 

60 

100 

16 

7th 

04 ” 

46 

t 

60- 62 

97-100 


Anesthesia complete after 33 6 seconds 




r t f 

During Anesthesia 



66 

9i 

14 - 

Recovering from Anesthetic 





tt 


Signal after V 

minute 

62-66 

91- 97 

1 4 - 16 >f 


1 minute after 



76 

79 

14 


Remarks Lead 2 used Complete anesthesia was maintained for about two minutes P r °P' 
ylene 50%, Oxygen 20%, Nitrogen 30% 


Tabll V 

Analysis of Experiment V 


Progress of the 

Duration of 

Intervals between 

R-R 

Heart 

Experiment 

Signal 

Inhalations 

Intervals 

Rate 

Before Signal 

1st Inhalation 

1 6 sec 

56 seconds 

68-72 

72 

83- 88 
83 

2nd ” 

1 0 ” 

5 2 

76 

79 

3 rd ” 

20 ’’ 

5 6 " 

64 

93 

4U1 ” 

20 ” 

54 

62 

97 

5th ” 

16 ” 

56 ” 

60 

100 

Anesthesia complete after 27 6 seconds 

During Anesthesia 

Rcco\cring from anesthetic after 1 minute 

58-60 

74-80 

100-104 
75 - 81 

Remarks Lead 2 

u^cd Propjlcne 50%, 0x3 gen 20%, Nitrogen 30% 


P-R 

Intervals 
14- 16 sec 

16 ” 


16 

16 


tt 

ft 
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Table VI 

Analysis or Experiment VI 


Progress of the 

Duration of Intervals between 

Experiment 
Before Signal 

Signal 

Inhalations 

1st inhalation 

1 0 sec 

5 2 seconds 

2nd ” 

26 ’ 

5 2 

3rd ” 

2 2 ** 

5 6 

4th ” 

24 ’ 

54 

5th 

2 0 ’ 

56 

6th ” 

30 ’ 

68 * 

7th ” 

24 ’ 

64 

8th 

28 ’ 

66 

9th ” 

26 ” 

70 

10th ” 

24 ’ 

60 

nth ” 

24 ” 

60 

12th ” 

30 ” 

62 

13th ” 

24 ” 

52 

Anesthesia complete after 77 2 seconds 

During Anesthesia 

Recovering from Anesthetic-Onset 
/4 minute aftei 

1 minute aftei 

1st signal 

1 6 sec 

5 0 

2nd 

16 ” 

2 minutes aftei 

3 minutes after 

4 minutes after 

s 2 


R-R 

Heart 

P-R 

Intervals 

Rate 

Intervals 

72 

83 

16 Sec 

72 

S3 


68 

88 


68 

88 

16 ” 

72 

83 

16 ” 

72 

83 

16 ” 

72 

83 


72 

83 


70 

86 

16 " 

68 

S8 


70 

86 


72 

81 

16 " 

64 

97 


7 

86 


68 

88 

16 ” 

76 

70 

16 ’ 

72 

S3 

16 ” 

76-82 

73-70 


71-76 

79-81 


72 

83 


72-76 

79-83 

16 see. 


Remarks Lead 2 used Propylene 75%, Ox\ gen 25% There were slight twitches of the 
left leg and right shoulder and mo\ements of the head then swallowing ramc- 
ments and watenng of the conjunctivac 


Tun. \ II 

Vn\i\sis or Enplrimtm VII 


Progress of the 

Duration of 

Intenals between 

R-R 

Ileai t 

P-R 

Experiment 

Signal 

Inhalations 

Intervals 

Rate 

Interi aK 

Before Anesthesia Leads 1 , 2, 3 


72- 76 SIC 

70- 81 

14 sec 

Before Signal 



64 ” 

03 

12-16 ’ 

1 st Inhalation 

08 sec 

3 0 seconds 

64 

03 


2 nd ” 

10 ’ 

60 

68 

88 


3rd ” 

06 ” 

54 

7<' 

86 

14 ’ 

4th ” 

16 ’ 

52 

68 

88 


5th ” 

16 ” . 

62 

64- 66 

01 - 93 

14 " 

6th ” 

28 ” 

62 

62 

07 


7th ” 

20 ” 

66 ” 

60 

100 

12- 14 


Anesthesia complete after 406 seconds 
During Anesthesia-after ^ minute 

” 1 minute 

” 2 minutes 

” 3 minutes 

” 4 minutes 

” 5 minutes 

Recovering from Anesthetic — First signal 
After 1 minute 


64 

03 

12- 14 

0-72 

83- S6 

14 

83 

7 i 

12 

76 

70 

M 

70 

86 


68 

88 


84 

/ ~ 

14 

So 

* 

1 - 


Remarks Lead 2 used Prop\ lene 50%, Ox\gcn 20% Xitmcui 3oO 
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Table VIII 

Analysis of Experiment VIII 


Progress of the 

Intervals between 

R-R 

Heart 

P-R 

Experiment 

Inhalations 

Intervals 

Rate 

Intervals 

Before Signal 


74-76 

81- 83 

14 sec 

1st Inhalation 

60 seconds 

68 

88 


2nd 

60 

64 

93 


3rd 

6 6 ” 

66 

9i 

«) 

4th 

62 ” 

64 

93 

14 

3th 

62 

60 

100 


Anesthesia complete after 40 seconds 



«• 


After 1 minute 

60 

100 

14 


” 2 minutes 

68-70 

86- 88 

16 ” 


” 3 ” 

72 

83 

16 ” 


99 . 99 

4 

.76- 82 

73- 83 



” 5 ” 

80- 84 

72- 75 



» 6 

84-92 

65- 85 

14 ’’ 

Recovering from Anesthetic 





First Signal 

72-74 

81- 83 



After 1 minute 

72-74 

81- 83 



Remarks Lead 2 used Propylene 50%, Oxygen 20 %, Nitrogen 30% During complete 
anesthesia strips of record were taken at intervals of one minute until patient re- 
gained consciousness 

64- 68 88- 93 16 sec 


Table IX 

Analysis of Experiment IX 


Progress of the Intervals between 

R-R 

Heart 

P-R 

Experiment 

Inhalations 

Intervals 

Rate 

Intervals 

Before Signal 


72 

83 

14 sec 

1st Inhalation 

5 0 seconds 

76 

86 


2nd 

5 0 ” 

72 

83 


3rd 

60 

72 

83 


4th 

66 ” 

72 

83 


5th 

4 4 ” 

66 

9i 


6th 

48 

to8 

88 


7th 

48 

68 

88 

_ . » 

8th 

58 ” 

64 

9i 

14 

Anesthesia complete after 42 

4 seconds 



TA ” 

During complete anesthesia-Onset 

68 

88 

14 

After 1 minute 

70- 76 

Si-86 


” 2 minutes 

82 

73 


” 3 

99 

84 

72 


;; 4 

99 

86 

70 


5 

99 

76 

81 


” 6 

99 

78 

77 


7 

99 

74-76 

81-83 


’ 8 

99 

78 

77 


” 9 

99 

78- 80 

75-77 


' 10 

99 

78- 80 

75-77 


’ 11 

99 

78- 82 

73-77 


’ 12 

99 

84 

72 


’ 13 

99 

84 

72 


” 14 

99 

80-92 

65-75 


” 15 

99 

76 

81 


” 16 

99 

76-80 

75-81 


Patient suddenh ceased to breathe for 40 to 60 seconds, then he gasped, and 

soon r ccourcu 

The heart beat remained unchanged 



99 

T A 

Recovering from the Anesthetic 

80 

75 

14 


Remarks Lead 2 u=ed Propjlene 50%, Oxjgen 20%, Nitrogen 30% Dcp Mission ^ 

respiratory center occurred with cessation of breathing for about one 
while the heart beat was not appreciablj affected 
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During anesthesia in all but the last 
experiment the patient’s breathing con- 
tinued regular There was no further 
lamination nor any movement of 
skeletal muscles until the commence- 
ment of recovery from the anesthetic 
With that, the patient gradually opened 
his eyes, looked about him, smiled, 
swallowed, drew his right hand up to 
his mouth with a motion as if to wipe 
his lips, and felt for the tubing of the 
signal to press, that being apparently 
the prompt recollection The return of 
the signal on the film was a suitable 
indication of returning consciousness 
There was no feeling of nausea or 
vomiting during any of the experi- 
ments, and no feeling of any illness at 
all After a maximum of two minutes 
fiom the removal of the anesthetic, 
consciousness was complete The pa- 
tient desired to sit up and inquired how 
the anesthesia had progiessed 


Electrocardiographic Effects 
of Propylene 

A piehminary electrocardiographic 
study was made before each experi- 
ment to ascertain the normal status of 
the individual The electrocardiogram 
of Dr Riggs was entirely normal, 
with moderate voltage, showing all the 
waves upright in the three leads, of 
normal duration and normal time re- 
lations, and fairly well marked sinus 
arrhythmia 

During the progress of the anesthe- 
sia the sinus arrhythmia became less 
distinct We consider this, as shown 
by the graph (figure i), a quite definite 
effect of propylene In no experiment 
was there evidence of any sudden 
change of rate, except that resulting 
from the lessened sinus arrhythmia In 
each of the experiments, when the pa- 
tient aroused from the anesthesia, the 
pulse late was tivo to ten beats lower 


Pulse Before Intervals of Reco\ ering from 

Rate Anesthes Inhalations During Anesthesia Anesthetic 



Fig i 

Graph showing the effect of propjlenc anesthesia on «i»us arrhul.mn 
(From experiment I ) 
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than at the beginning of the anesthesia 
The rate and the sinus rhythm re- 
turned to then original status within 
a few minutes after recovery from an- 
esthesia The character of the waves 
and the voltage remained unchanged 
during the expenments No aberrant 
conduction tract w as noted in any films, 
and no premature beats or any othei 
form of irregulanty occurred 

Summary and Conclusions 
Electrocardiographic studies wei e 
made on the human subject of the ef- 
fects of propylene as a geneial anes- 
thetic From then pie\ious expeii- 
mental work with animals Riggs and 
Goulden had come to the conclusion 
that the primary toxic action of propy- 
lene is upon the lespnatoiy ccntei, and 
quite secondarily upon the heart The 
present stud\ corioborates this con- 
clusion for the human subject as well 


Piopylene used as a general anes- 
thetic in man pioduces complete anes- 
thesia after an average of eight inhala- 
tions There occurs no struggling or 
any reactive symptoms during the 
period of induction During complete 
anesthesia the breathing is quiet and 
regular The heart remained unin- 
fluenced by the anesthetic except for a 
diminution of sinus arrhythmia during 
complete narcosis The pulse rate and 
the character of the pulse as well as 
the electrocardiogram remained un- 
changed Recovery ,f rom the anesthet- 
ic was prompt in each instance, with 
remarkably immediate return of mem- 
ory, the patient promptly pressing his 
hand signal, believing that he was “still 
going under” after even ten minutes of 
complete anesthesia 

The quicker induction resulted when 
the mixture contained 50 per cent of 
propylene 
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Editorials 


HEREDITY OF ELLIPTICAL 
ERYTHROCYTES ( OVALOCY- 
TOSIS ) 

An interesting sequel has appeared 
to a study which was published in the 
Annals in 1929 of a family showing 
elliptical erythrocytes In this papei 
by Hunter and Adams 1 personal ob- 
servations weie reported of three gen- 
erations of a family ot Dutch ex- 
traction, one member of which was liv- 
ing m Portland, Oregon, and the 
others near Missoula, Mont Twelve 
members of this family were found 
to exhibit the anomaly m question, 
consisting of the presence in the cir- 
culating blood of elliptical, elongated 
and irregularly shaped erythrocytes 
Differences were recognized and es- 
tablished between this condition and 
the more common sickle cell anemia 
Several members of the famil) were 
more or less anemic and one showed a 
marked anemia, which improved undei 
liver therapy The twelve individuals 
showing the anomaly were members of 
three generations a grandfather , each 
of his eight children, five boys and 
three girls, and three of six giand- 
childreu, a boy and two girls, who wei t 
children of two daughters in the sec- 
ond generation Prior to the emigra- 
tion of the grandparents to this coun- 
try none of the family, as far as 
known, had ever been outside the 
boundaries of Holland For genera- 
tions, the men were farmers and lived 
in the village of Zevenhuisen near 


Amsteidam This paper attracted the 
attention of Professor A A Hymans 
van den Bergh of the University of 
Utrecht, not only because it added a 
considerable number of new cases of 
this anomaly in which he was already 
interested, but also because the fam- 
ily was of Dutch extraction He ac- 
cordingly obtained the family name 
from the American authors and 
through a member of his staff investi- 
gated the branches of the family still 
resident in Holland The results of 
this search have now been published 2 
Although the investigation was ren- 
dered difficult and m part incomplete 
because of the dispersion of the family 
and the lefusal of ceitain of the par- 
ents to peimit examination of their 
children, four additional examples of 
the anomaly were discovered It was 
learned that the bianch of the fanuh 
m Amenca had originated from the 
third marnage of the great grandfa- 
ther, who had been married four 
times From the first marriage there 
was no issue Among the descendant* 
m the lines resulting from the second 
and fourth marnages there was not a 
single example of elliptical erythrocyte* 

1 Hunt£r, Wakrln C and Ap\m*, Rich- 
ard B Hematologic stud} of three gemr 
ations of a white fanuh showing elliptical 
er\ throcj te*, Ann Int Med, 1020, ti 1 1 ti- 
ll 74 

e\AX dFn Bfjm*h, A \ Hi m\\* \ 

propos des hematics elliptiqucs <T o\aloc\ 
lose), Rev Beige d Set Med roji. m AS* 
688 
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It therefore was evident that the anom- 
aly had been introduced by the third 
wife Accordingly, the investigation 
was broadened to include her collateral 
lines It was found that she was one 
of seven children, all deceased, but 
only certain of the children of one of 
her sisters could be examined In this 
family of eight children, three of the 
five examined were found to have 
elliptical red blood cells A daughter 
of one of these made the fourth ex- 
ample m this line, and the sixteenth m 
the combined group It is unfortunate 
that the numerous other collateral lines 
could not be investigated From the 
combined genealogical charts of Hunt- 
er and Adams and of van den Bergh, 
it is shown that m this family the con- 
dition of having elliptical erythrocytes 
is inherited as a dominant trait, ap- 
pearing only in the offspring of af- 
fected individuals and is transmissible 
by either sex This affords another 
striking example of the inheritance of 
a hematic condition 


SIGNIFICANCE OF POSITIVE 
ASCHHEIM-ZONDEK TEST 
IN THE MALE 

The biological relationship between 
host cells and tumor cells in patients 
with malignant teratomas of the testis 
containing chorionic epithelial struc- 
tures is unlike that which can occui m 
the male under any other circum- 
stances If the included blastomere 
theory of the origin of complex terato- 
mas of this t}pe is accepted, it means 
for the male that in Ins testis there is 
growing a structure composed m part 
of the fetal components of the placenta 
belonging to his included twin brother 
llie adult male body is thus subjected 


to hormonal influences normally ex- 
perienced only by the female That 
significant hormonal activity attaches 
to this neoplasm has been known for a 
good many years Enlargement of the 
breasts is an extremely common find- 
ing with testicular chorio-epithelioma 
(malignant syncytioma), so that the 
examining physician has utterly failed 
in his duty to his patient if he does 
not make a careful examination of the 
testes when confronted by gynecomas- 
tia. If no mtrascrotal tumor is found, 
but one testis is undescended, the 
cryptorchid is under a special bur- 
den of suspicion If histological ex- 
amination of the breast is possible, it 
will be found that the gynecomastia is 
of the type of a functional hyper- 
trophy rather than the excessive fatti- 
ness of the enlaiged breasts of pit u 
itary dystrophy There is clinical evi 
dence of a quantitative relationship be- 
tween the amount of living chorio 
epithelial neoplasm and the degree o 
hormonal activity In an instance 
known to the writer a surgeon re 
moved a male breast showing marked 
enlargement due to functional hyp e 
trophy At the suggestion of a path- 
ologist he enlarged his field of P^ sl 
examination and found a testicular 
neoplasm winch, when remove , pro 
to be in part chono-epitheliom^ 
The remaining breast, which 'vas 
larged, but to a less marke e 
than the one removed, decrease 
about normal size befoie the pa ^ 
left the hospital However, when 
returned a number of mont is ^ ^ 
with innumerable metastases, a ^ 0 { 
which showed the usual me at g ^ 
syncytial cells and those r ° n , caS t 
Eanghans’ layer, the remaining 
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had reached a size larger than that of 
the other at the time it was amputated 
This constituted an unintentional, but 
none the less controlled, biological ex- 
periment 

Further evidence of the hormonal 
aspect of this neoplasm rests on the 
occasional observation that after the 
removal of a primary chono-epithe- 
lioma, its secondaries may undergo 
spontaneous retrogression Unfortu- 
nately, this is apparently a rare occur- 
rence which is limited to the less ma- 
lignant forms and has been described 
only for the similar tumor in the fe- 
male following pregnancy, m which 
the genetic relationship between host 
cells and neoplasm cells is more re- 
mote 

It is not surprising, in view of these 
clinical evidences, that a biologic 
means of detecting this hormone 
should be found in the Aschheim- 
Zondek reaction for the recognition of 
the presence of Prolan A A sum- 
mary of the scant earlier data on this 
subject and considerable new evidence 
are found m an extremely interesting 
paper by Ferguson and his associates 1 
at the Douglas Research Laboratories 
of the Memorial Hospital, New York 
City The question is complicated by 
the occurrence of positive reactions in 
the presence of carcinoma m the fe- 
male, especially of genital carcinoma 
Thus Zondek found forty-five posi- 
tive reactions among fifty-five cases of 
genital carcinoma m non-pregnant 
women, and five positive leactions in a 

1 Fbkgusox, Russell S , Downes, Helen 
R , Ellis, Edward, and Nicholson, Mari 
E Preliminary note on a new method of 
differentiating the testicular tumors bj bio- 
logical means, Am Jr of Cancer, 193b > 

835-843 


group of fourteen women with extra- 
genital carcinoma At the time when 
Ferguson’s paper was written Zondek 
had reported upon a group of men 
with extragenital carcinoma, thirty in 
all, of whom four gave positive re- 
actions , and upon a group of four men 
with genital carcinoma, of whom two 
with carcinoma of the prostate gave 
negative reactions and two with ne- 
oplasms of the testis, not verified histo- 
logically, gave positive reactions 
Heidnch and Fels had found a posi- 
tive reaction in a man, thirty-five 5 ears 
old, with a proved chono-epithehoma 
of the testis Ferguson and his group 
found negative reactions in fifteen men 
with normal testes, including three 
who were normal and twelve with ex- 
tratesticular carcinoma Negative re- 
actions were found also in twenty- 
four with non-malignant lesions of the 
testes, only one of which was a blasto- 
ma Eight cases w ith testicular terato- 
ma all gave positive reactions Of 
four cases of teratoma without clini- 
cal evidence of disease for three 
months to three years, three had nega- 
tive reactions and the fourth who had 
had the right testis removed ten jears 
before under a diagnosis of sarcoma 
and the right testis rcmo\ ed three 
months before for a proved embn onal 
carcinoma, gaie a positne icaclion 
The suggestion is made b\ the author* 
that a lack of balance of the hormone 
of the anterior hjpoplnsis due to his 
castrate condition might explain the 
positn e reaction of this eunuch , but 
certainly insufficient time had elapsed 
to eliminate the po*sibiht\ ot «ub- 
chnical metastasis From the re-iiit* 
leported, it would seem that the Wh- 
heim-Zondek reaction provide* a re- 
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markably consistent method of de- 
termining the presence of malignant 
tumors of the testis at an early date 
(43 days from the known date of on- 
set m one instance) m the course of 
the disease The importance of this in 
differential diagnosis and in the pres- 
ence of cryptorchidism can readily be 
appreciated. From the results avail- 
able this reaction does not appear to 
differentiate chorio-epithelioma from 
other forms of malignant teratoma of 
the testis It would require serial sec- 
tions of the entire growth, however, to 
rule out beyond any doubt, the possi- 
bility that malignant syncytioma was 
present It is probably that most, if 
not all, testicular teratomas are orig- 
inally trigerminal and that one or 
more cell types, acquiring the attri- 
butes of malignancy, outgrow all of 
the others. 

A still broader significance may at- 


tach to this line of investigation Nor- 
mal chorionic syncytium and cancer 
cells have much in common: extraor- 
dinary reproductive energy, rapidity 
of growth, invasive power coupled 
with destruction of the recipient tissue, 
and striking facility for hematogenous 
dissemination When chorionic syn- 
cytial giant cells lodge in the lung, 
as they do with every childbirth, they 
soon die; but when carcinoma cell 
emboli lodge m the lung, they survive 
and grow only too frequently One 
succumbs, apparently, to an anti-syn- 
cytial hormone; against the other no 
such defensive mechanism seems to be 
at hand. The Aschheim-Zondek reac- 
tion, or modifications of the same prin- 
ciple, may eventually give much in- 
formation about the biologic relation- 
ship of the cancer cell to its host tissue, 
as it affects the hormonal balance of 
the entire organism 
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The Diagnostic Program in Pood Allergy 
By Wasben T Vaughan, MD (Am 
Jr Med Sci, 1931, clxxxn, 459-4 67) 

From the past history, and the family 
history, the probability of the existence of 
an allergic state can usually be determined, 
and the history of each attack may, if 
carefully gone into, furnish good clues to 
foods which should be suspected Thor- 
ough physical examination and careful lab- 
oratory investigation must be utilized in 
order to recognize such associated organic 
diseases as may be present Both the 
scratch method and the mtradermal technic 
have a distinct place The latter is much 
the more sensitive but should not be done 
without preliminary scratch studies If the 
skin tests are negative or if, after trial, it 
is learned that all of the allergenic foods 
have not been discovered, two other meth- 
ods of study remain If the symptoms 
manifest themselves at intervals of sev- 
eral days, the food diary in which the pa- 
tient tabulates all substances which he in- 
gests and notes the appearance of allergic 
manifestations may reveal the offending 
substances If the symptoms are fairly con- 
stant or appear at frequent intervals, the 
trial diet may be of the greatest value In 
this connection the author emphasizes the 
importance of giving due regard to the bio- 
logical grouping of food substances When 
one member of a botanical food group has 
been proven allergenic to an individual, 
other members of the same group mav cause 
allergic symptoms, even though their skin 
test reactions have been negative Some- 
times a positively reacting member of a 
group is found to give rise to no symptoms 
whatsoever, while a negatively reacting 
member of the same group does cause trou- 
ble However, if one is sensitive to one 
member of a group, it does not necessarilj 
follow that all other members will produce 
symptoms On the background of these 
various considerations, a basic list of foods 
for use in the formulation of the trial diet 
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is proposed Anj such diet must be fol- 
lowed rigorously for at least two weeks 
before one can be certain of the results 

/ Anemia of Dogs Produced by Feeding 
of the Whole Onions and of Onion 
Fractions 11 Anemia in Dogs Produced 
by Feeding Disulphide Compounds Bj 
O M Gruhzit, MD, (Am Jr Med 
Sci, 1931, clxxxi, 812-815, 815-820) 

The feeding of raw or autoclaved onions 
or their juice to adult dogs resulted in a 
severe anemia, confirming the findings of 
Sebrell in this respect The animals were 
fed both the raw and the autoclaved onions 
m daily doses of 15 gm per kilogram of 
body weight, and the onion juice m equiva- 
lent amounts of xo cc per kilogram Uni- 
form results were obtained from the three 
forms of feeding Severe reduction in the 
number of red cells and in the hemoglobin 
occurred on the seventh or eighth day, when 
six feedings of onion had been given 
There was a simultaneous increase in the 
white cell count Hemolysis must play an 
important part in the red cell destruction for 
the blood serum became red with hemoglo- 
bin In every case, following the maxi- 
mum red cell destruction, the animal de- 
veloped tolerance to onion 111 anj of the 
three forms administered so that further 
feeding had no effect 011 the blood element': 
The feeding of the steam distillate of fresh 
onions and of the residue from the distilla- 
tion of onions caused little or no change 
m the blood of dogs, although the distillate 
possessed an cxtrcmch strong odor of 
onions, and dried onion juice was less ef- 
fective than the juice itself It was be- 
lieved that the active agent in producing 
the observed effects was prohabh oil ni 
onions of which allvl propv 1 disulphide i*- 
the chief constituent Since this erm 
pound was not available, closelv related 
substances containing the disulphide link- 
age were tried It was found that n-prop'l 
disulphide and di-p-tolvl disulphide caused 
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severe anemia in dogs through a hemo- 
lytic action upon the red cells The rapid 
hemolysis was followed by a high degree 
of leukocytosis and marked signs of red 
cell regeneration The benzyl disulphide, 
although isomeric with the di-p-tolyl disul- 
phide, lacks entirely the hemolytic action 
of the latter Repetition of a course of 
treatment with n-propyl disulphide showed 
no evidence of the acquisition of tolerance 
such as followed onion feeding 

Autopsy Obscivations on One Hundied and 
Sixteen Cases of Malignant Disease , in 
Eighty-Nine of Which Expeumental In- 
jections of Suprarenal Cortex ( Coffey - 
Hiimbci ) Weie Given By Howard A 
Bald, M D , (Am Jr of Cancer, 1931, 
xv, 1352-1360) 

The xi6 cases of malignant disease used 
in this study were divided into three groups , 
a basic control senes composed of 25 cases 
of malignant disease, previously examined 
post-mortem by the author, in which appli- 
cation had been made for extract injection, 
but in which death had occurred before 
any extract was administered, a lelatwe 
conti ol senes consisting of 47 cases re- 
ceiving from x to 15 injections, or not more 
than 10 5 c c of the experimental adrenal 
cortex extract, and an expeumental ob- 
servation senes consisting of 42 cases in 
which more than 15 injections, or more 
than 10 5 c c of the extract, had been 
given Since necrosis and sloughing were 
the chief anatomical changes claimed by 
Coffey and Humber in their patent appli- 
cation, these manifestations were watched 
for especially Necrosis and sloughing 
were observed frequently and occasionally 
seemed to be of greater degree or further 
extent than one would be led to expect 
from observation of similar uninjected 
cases They occurred, however, without 
correlation to the total amount of extract 
injected and the difference in these respects 
among the three series was too slight to be 
significant Likewise no essential differ- 
ence in the incidence of necrobiosis was 
found on microscopical examination, using 
nuclear fragmentation and “replacement 
fibre ms” .is criteria In 28 per cent of the 
80 cases winch lnd receded the extract, 
jmcttutKc*. " erc fo»nd in the adrenals 
.1 eK«.s No essential change from the 


usually observed characteristics of malig- 
nant tissue m far advanced cases could be 
determined in the two series that received 
the experimental suprarenal cortex extract 
(Coffey-Humber), and there were no sig- 
nificant differences between the series that 
had received less than 15 injections and that 
which had received more than that amount 
of treatment 

Extensive Atrophy of Subcutaneous Fat 
Following the Repeated Injections of In- 
sulin By John R Williams, MD, 
FACP (Jr Lab and Clin Med, I 93 b 
xvi, 1911-1197 ) 

That it is important for the patient 
self-administering insulin to vary the site 
of the injection, and equally important for 
the physician to make occasional physical 
inspections of the regions used, is shown 
by the increasing group of cases in which 
local atrophy of the subcutaneous fat oc- 
curs The author reports and illustrates 
such a case A woman, aged forty-four 
years, who had been taking two doses of 
insulin daily for nearly three years re- 
marked upon the hollows m her thighs 
Examination revealed a marked atrophy of 
the subcutaneous fat on the anterior sur- 
faces of both thighs The atrophic areas 
were irregular in shape and from 8 to 15 
ems in diameter with the longer axis paral- 
lel to that of the thigh These cavities 
were from 2 to 3 ems deep and gave the 
impression that the fat had been complete- 
ly excavated from beneath the skin of the 
involved areas, for the muscles and blood 
vessels beneath could be distinctly felt 
There was no evidence of soreness or in- 
flammation Similar changes were noticed 
in a girl who was taking four small doses 
of insulin daily In this case, after avoid- 
ing injection of the areas of atrophy f° r 
some time the defects disappeared, appar- 
ently being filled m by new fat The 
cause of this unusual atrophy is unknown, 
but a low grade inflammation with fibrosis 
may be the important factor 

Provisional Bulh, Death, and Infant Mor- 
tality Figures, Birth Regntiation Area, 
1930 (Public Health Reports, I 93 b x ^ vl 

2373 - 23 / 6 ) , 

The Department of Commerce, throng 
the Bureau of the Census, Diusion of Vita 
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Statistics, announces that m 1930 in the 
birth registration area (exclusive of Utah) 
there were reported 2,190,047 live births 
This is an increase of 1 5 per cent over the 
number reported from the same area m 
1929 Birth rates were higher in 26 states 
m 1930 than in 1929 In both years New 
Mexico has had the highest birth rate of any 
state, while Oregon has had the lowest rate 
m each of the two years under comparison 
In the birth registration area (exclusive 
of Utah) the death rate m 1930 was ix 3 
This is 06 lower than for 1929 The in- 
fant mortality rate for 1930 was 642, the 
lowest since the establishment of the birth 
registration area m 1915 In thirty-seven 
states an infant mortality rate was at- 
tained lower than that of the preceding 
year 


Caictnoma of the Stomach m a Ncgio of 
Twenty-Foui Years By Jaime be la 
Guasdia United Fruit Company, Medical 
Department, Nineteenth Annual Report, 
1930, 1 44-148 

The occurrence of an advanced scirrhous 
carcinoma of the stomach in a Haitian negro 
24 years of age is of interest from the stand- 
points both of age incidence and race inci- 
dence The historv revealed the onset of the 
condition to ha\e antedated his entrance into 
the hospital and subsequent diagnosis by at 
least two years A wide resection of the 
stomach was done with gratifying immediate 
post-operative results The patient died 
about four months later of recurrence and 
generalized carcinomatosis 
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The Renal Lesion m Bright's Disease By 
Thomas Addis, Professor of Medicine, 
Stanford University, and Jean Oliver, 
Professor of Pathology, Long Island Col- 
lege of Medicine, Formerly Professor of 
Pathology, Stanford University xi + 628 
pages , 170 full page plates, 2 m color , 21 
text illustrations and 1 folding table 
Paul B Hoeber, Inc, New York City, 
1931 

One need not go far into this book by 
Addis and Oliver to realize that he has be- 
fore him a work which is unusual in its 
straightforward objectivity It is easy to 
prophesy for it an influence which may per- 
vade medicine for a long time to come It 
does more than set forth that which its title 
foreshadows, it points the way to a method 
As did Bright m 1827 and Volhard and 
Fahr in 1914, the authors develop a com- 
parison of clinical and pathological facts in 
order to determine the degree of correla- 
tion between them Hence the method 
must be objective and it must be character- 
ized by strict intellectual honesty That 
such is the case there is abundant e\ i- 
dence throughout the work Clinical meth- 
ods and definitions in connection with the 
renal lesions of Bright’s disease are first 


set forth, with a consideration of normality 
in the characteristics of the urine More 
than one practitioner will be surprised to 
learn that the average rate of cast ex- 
cretion in 74 supposedly normal medical 
students was 1040 per twehc hours The 
pathological methods of qualitatnc and 
quantitative imestigation of the renal le- 
sions are also presented with carefully con- 
sidered definitions of the terms used The 
detailed clinical and pathological obscria- 
tions of the 72 cases used in the imcsti- 
gation occupi the next 350 pages Cach 
case is illustrated by two photomicro- 
graphs, one a low power new for general 
topography, the other of suflicicntb high 
magnification to show the simpler cellular 
detail and especialh \aluable became of the 
wide area utilized, aieragmg four glomeruli 
to the field The clinical and pathological 
obsenations are then correlated and a 
theoretical description of the course and 
sequence of the pathological procc>-sc- de 
a eloped From this anahsjc ,a cli«-ifica- 
tion of Bright’s disease ntisiacto-a to huh 
clinician and pathologist is prop'«,.d 'Ihc 
authors recognize as the mam pr< ip- 
hemorrhagic Bright’s disease with miMal 
latent, actn e and terminal stages , d, act - 
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erative Bright’s disease, and artcnosclei otic 
Bright’s disease In both content and 
format this book is highly to be com- 
mended One cannot but admire the cour- 
age of the publisher who dares to illus- 
trate so profusely, for the illustrations of 
this book constitute an atlas of the path- 
ology of nephritis To both clinician and 
pathologist this work will be of very great 
value 

Gould’s Medical Dtctiomiy By George M 
Gould, AM, M D , Edited by R J E 
Scott, M A , B CL, M D Third edition, 
revised and enlarged, with illustrations 
and 173 tables 1538 pages P Blakis- 
ton’s Son and Company, Philadelphia, 
1931 Price, in rigid fabrikoid with 
thumb index, $7 50 , in flexible binding, 
plain, $7 00 , with thumb index, $7 50 
This new edition of Gould’s Medical Dic- 
tionary requires no introduction, for more 
than 800,000 copies of its predecessors in 
their various forms have been sold When 
the “Pocket Medical Dictionary” came out 
in 1892 it contained 12,000 defined words 
The edition immediately preceding the one 
now under review contained over 83,000 
words and to that compilation many new 
terms have been added m the present re- 
vision Certain omissions in the preceding 
edition, to which attention was called m a 
review in the Annals at that tune, have 
been remedied, although it is not clear why 
‘blastophthoria’, thus introduced, is capi- 
talized Preference is now given to the re- 
tention of the final e m that series of 
chemical terms from which it was dropped 
a number of years ago on the recom- 
mendation of the American Association for 
the Advancement of Science. This is m 
accord with present day orthography The 
inclusion of an enormous store of useful 
information in tabular form has been an im- 
portant feature in this series Among the 
173 tables m this edition there are a num- 
ber of new tables of bacteria, metazoa and 
pathogenic protozoa, also the International 
Table of the Causes of Death In the table 
of micro-organisms the original names arc 
comcnicntly arranged in parallel columns 
with those of the new classification These 


tables are made useful to the great majority 
of physicians whose bacteriology was not 
that of the last few years by basing the 
alphabetical arrangement on the old names 
which are so much more familiar Numer- 
ous illustrations add greatly to the value of 
descriptive definitions and those which 
differentiate between closely similar struc- 
tures A medical dictionary should be the 
most used text of both medical student and 
practitioner, and this new Gould will be 
found eminently satisfactory in every par- 
ticular 


Recent Advances in Radiology By Peter 
KerlEy, M B , B Ch (NUI), DMRE 
(Camb ) , Assistant Radiologist, West- 
minster Hospital, Radiologist, The Royal 
Hospital for Diseases of the Chest vni + 
324 pages, 120 illustrations P Blakis- 
ton’s Son and Company, Philadelphia, 


1931 Price, $3 50, net 
The significant advances in the physical 
aspect of radiology, both technical and 
structural, are largely omitted from fins 
book, for its purpose is to set before the 
general practitioner, the internist, and the 
surgeon, that which each must know about 
the present state of the subject in its clini- 
cal applications Each must know the con- 
stantly expanding field of applicability of 
radiological methods of investigation, their 
limitations and the underlying principles m 
the interpretation of radiographs This 
means that throughout the book the method 
of approach is that of correlation of the 
pathological changes with the radiological 
appearances The present state of x-ray 
therapy is presented in a much compressed 
final chapter Not all will agree that “the 
radiation treatment of malignant disease has 
now passed through the troublesome opti- 
mistic and pessimistic periods, and is estab- 
lished on a scientific basis ” However, this 
chapter is largely free from unjustified en- 
thusiasm for methods of treatment f° r 
specific neoplastic conditions and presents 
those conflicting views which show that the 
question is still unsettled One of the most 
valuable of the many excellent features o 
the book is the emphasis placed upon what 
constitutes a suitable film for a particular 
purpose Under lung, for instance, are sum- 
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marized the results of investigations car- 
ried on in the Royal Chest Hospital during 
the last five years It was found that early 
tuberculosis is best seen m a film which 
shows the subclavian arteries, the inferior 
vena cava, and the normal interlobar pleura 
between the right upper and middle lobes 
The demonstration of these three shadows 
or, at least, of the vascular ones, was then 
decided upon as an essential criterion of a 
suitable film This text is a worthy addi- 
tion to the Recent Advances series 

Textbook of Histology foi Medical and 
Dental Students By Eugene C PiEtte, 
M D , Pathologist and Director of the 
Laboratory of the West Suburban Hos- 
pital, Oak Park, Illinois , Consulting Path- 
ologist of the Chicago State Hospital, Chi- 
cago, Illinois, etc xvi + 466 pages, 277 
illustrations F A Davis Company, Phil- 
adelphia, 1931 Price, $4 50, net 
We are told m the preface of this text- 
book of histology, intended primarily for 
medical and dental students, that an author 
must be first of all a censor, suppressing and 
omitting anything incomplete and doubtful 
There are a number of assertions admitted 
here, however, which might well have been 
subjected to a more rigorous censorship For 
instance, the statement is made that the 
hearts of human cadavers have been revived 
several days aftei death by injecting warm 
Ringer’s solution with glucose into the co- 
ronary arteries, such hearts resuming con- 
tractions and continuing vital specific ac- 
tivity Technical methods are briefly sur- 
veyed in fifteen pages in which paraffin sec- 
tions are described as being cut with the 
knife perpendicular to the long dimension 
of the piece of tissue, apparently serial sec- 
tions alone being considered The celloidin 
sheet methods for handling paraffin sections 
are not mentioned Crenated erythrocytes 
are said to be of the shape of thorn apples, 
missing the point that the thorns of the 
thorn apple (by which hawthorn rather than 
Datura stiamomum is usually understood in 
this country) are not on the fruit Vari- 
ous other assertions cannot be passed by 
without a challenge There is far from gen- 
eral acceptance of the statement that there 


are no hemolymph nodes m man, and what 
reason is there for considering the intrafusal 
fibers of the muscle spindle as immature 
muscle fibers? Many subjects receive inade- 
quate treatment to meet the needs of the 
medical students The palatine tonsil is dis- 
posed of m six lines, while the teeth, in prob- 
able anticipation of use of the book m 
schools of dentistry, are granted thirty pages 
This book is very well printed and the il- 
lustrations, of w’hich none are original, are 
well reproduced In view of the effort 
w'hich has gone into its production, it is a 
matter for regret that the text does not meet 
more fully the needs of the student and of 
the hospital pathologist 

Streptococcic Blood St/ cam Infections By 
George E Rockwell, MAJID, Asso- 
ciate Professor of Bacteriology, College 
of Medicine, University of Cincinnati , 
Member of Senior Medical Staff, Bethes- 
da Hospital, Assistant Director of Bac- 
teriological Service, General Hospital of 
Cincinnati ix + 73 pages The MacMil- 
lan Company, Mew York Cit\ 1931 
Price $1 75 

This short monograph discusses strepto- 
coccic blood stream infections under eight 
chapter headings Infection, Resistance, the 
Streptococci, the Patient, the Diagnosis, the 
Blood Culture and the Treatment Tilt 
presentation of this material is far from ex- 
haustive, the content not exceeding that 
which might be reasonably required of a 
medical student There are ircqucnl mis- 
spellings of such ordinary terms as ‘alde- 
hyde’, ‘tonsillitis’, and ‘cholecystitis’, and 
marked inconsistency m orthographic stvlc 
Words of the series having the root 'aim' 
at the beginning, such as hemolysis arc 
spelled with the diphthong, while the single 
■vowel is used in all forms haung the saint 
root at the end of the word, such as septice- 
mia The omission 01 endocarditis viridai s 
and scarlatina from the index reveal* tnc 
level ot content The chapter on treatment 
is the best part of the book litre the au- 
thor writes vigorously and convincing!' in 
evaluating the various therapeutic measure* 
which have been proposed 
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PROPOSAL OF NEW MEMBERS 

The attention of all Masters and Fellows 
of the College is called to the By-Laws, 
Article V, Section 3 (c), Paragraph 2 

“After 1931, a candidate for Fellow- 
ship shall be eligible only if already 
an Associate, except upon recommenda- 
tion of the Committee on Credentials, 
by reason of very special qualifica- 
tions ” 

Masters and Fellows who have candidates 
to propose for Fellowship should see that 
the forms are executed and filed in the office 
of the Executive Secretary of the College 
before December 31, 1931 
Attention is also called to the "Introduc- 
tory Statement” appearing m the 1931-32 Di- 
rectory of the College, especially paragraph 
1 on page 22 Those Associates who have 
been elected since April 1, 1929, according 
to the By-Laws, must qualify for Fellowship 
within a period of from three to five years 
from the time of their election Article VI, 
Section 3, of the By-Laws, provides that at 
the expiration of three years, an Associate 
shall be notified m writing of his eligibility 
for advancement to Fellowship during the 
next two years, providing he shall meet with- 
in that time the requirements necessary for 
Fellowship If not elected to Fellowship 
within fi\e y ears, his Associateship will au- 
tomatically cease In accordance wnth the 
aboic proMsions, Associates eligible for pro- 
posal to Fellowship at the next Clinical Ses- 
sion ha\e been notified 

Proposals for Fellowship now on file will 
he acted upon at a late autumn meeting of 
the Board of Regents Proposals for Asso- 
ciatednp will be acted upon during the San 
Francisco Clinical Session, due to the iact 
that they must first be approved by the 
IV vrd of Go\ernors before election by the 
Boird of Regents \ll proposals must be 


1931-32 DIRECTORY 

The Executive Secretary of the College 
completed the publication of a new direc- 
tory of the Masters, Fellows and Associates 
during the past summer, and distributed a 
copy to all members in good standing on 
September 20 Although the contents have 
been limited to the most important biograph- 
ical data, the volume has grown to one of 
four hundred and thirty-three pages, the 
compilation of which was a considerable 
task Some members failed to return the 
biographical data sheets, m which cases their 
previous data were published However, the 
great majority co-operated promptly, and a 
directory to a high degree inclusive and up 
to date has been produced Members are 
requested to advice the Executive Secretary 
of any misprints, incomplete or imperfect 
data, so that corrections may be made in the 
next issue This directory has become an 
important reference and guide for physicians 
and institutions all over the country 

Any member of the College in good stand- 
ing who by any chance failed to receive the 
above mentioned directory during September 
is requested to communicate with the Execu- 
tive Offices of the College It has been de- 
termined that some copies w-cre held at the 
Canadian Customs Office and not deliverc 
In a few other instances, copies may haie 
failed to reach their destinations due to 
changes of address 

Dr George E Pfahler (Fellow) Pro- 
fessor of Radiology, Graduate Schoo 
Medicine of the University of Penns} h un- 
attended the Third International Congress 0 
Radiology held at the Sorbonnc in Paris t u 
mg the past summer Dr Pfahler presen 
a paper entitled “Roentgen Therapy m La - 
emoma of the Breast — A Statistical lK - 
of the Results in Over 1,000 Cases _ 

At the opening of the Congress, Dr & ^ 
ler presented an i\ory ga\cl earned f TOTCi 


filcu tlurt\ clay; in achancc of action 
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tusk of a mastodon, imbedded for probably 
a million years in the ice of Alaska, to the 
President of the Congress, Dr Antome 
Beclere In his presentation, Dr Pfahler 
explained that not all in America is new and 
young, but that we too have our antiquities 


Dr Edward A Strecker (Fellow), Phil- 
adelphia, has been appointed Professor of 
Psychiatry in the University of Pennsyl- 
vania School of Medicine 


Among recent appointments in the Grad- 
uate School of Medicine of the University 
of Pennsylvania are the following 

Dr Ralph Pemberton (Fellow), Professor 
of Medicine, 

Dr William D Stroud (Fellow), Profes- 
sor of Cardiology, 

Dr Truman G Schnabel (Fellow), As- 
sistant Professor of Medicine 


Dr Carl V Vischer (Fellow), Philadel- 
phia, is the author of an article entitled 
“Student Instruction xn the Medical Outpa- 
tient Department of Hahnemann Hospital of 
Philadelphia”, which appeared m the Sep- 
tember number of the Hahnemannian 
Monthly 


Dr G Harlan Wells (Fellow), Phila- 
delphia, is the author of an article entitled 
“Care of the Heart in the Pneumonia Pa- 
tient”, which was published in the Septem- 
ber number of the Hahnemannian Month- 
ly 


Dr Ralph Bernstein (Fellow), Philadel- 
phia, discussed the Dermatologic Toxemias 
of Pregnancy in a contributed article which 
appeared in a recent issue of the Hahne- 
mannian Monthly 


Dr William B Porter (Fellow) Profes- 
sor of Medicine at the Medical College of 
Virginia, and Dr Albert H Ilogc (Fellow), 
President-Elect of the West Virginia State 
Medical Association, were speakers at an 
alumni meeting of the Medical College of 
Virginia held at Charleston, October 12 Dr 
Walter E Vest (Fellow), Huntington, was 
Chairman of the Committee 


Dr Porter and Dr Hoge both addressed 
the Kanawdia County Medical Societj at 
Charleston, October 12 
Dr Hoge addressed the West Virginia 
State Hospital Association at Huntington, 
September 21, and was also Toastmaster at 
their annual banquet 

Dr Vest was elected President of the 
West Virginia State Hospital Association, 
September 21 


Dr Henry M Moses (Fellow), Brook- 
lyn, N Y, has been appointed Professor of 
Clinical Medicine at the Long Island Col- 
lege of Medicine 

On October 7, Dr Moses presented a pa- 
per on “The Clinical Findings and Methods 
Used in the Diagnosis of Pulmonary Neo- 
plasms” in a sjmposium on this subject at 
the staff meeting of the South Nassau Com- 
munities Hospital, Rock\ilIc Centre, New 
York 


Dr John V Barrow (Fellow), Los 
Angeles, lectured before the Hollywood 
Academy of Medicine, September 24, Ins 
subject being “Patliologj and Treatment of 
Amebiasis, with Motion Picture Demonstra- 
tions of Organisms and Lesions” 


D R Manning Clarke (Fellow), Los An- 
geles, has been elected Secretin of the 
Medical Section, California State Medical 
Association, for the \ear 1931-32 The next 
annual session will be held m Pasadena 


D Samuel A\ers, Jr (Fellow), Los \n- 
geles, is co-author with NcNon P \ndcr- 
son and Esther M \ oumrblood of an article 
entitled “Fumigation as an Aid in the Con- 
trol of Superficial Fungus Infections m the 
Arclmes of Dernntologi and Sjphilolop, 
August, I93 1 

Dr Ajres is also co-Mihnr with Dr \n- 
derson of an article entitled "Dcrnntitw 
Mcdicamcntosi Due to Ephedrine ’ ipjv ar- 
mg in the August 15. xov. ot the 

Jourml of the \mcrican Mcdicil Voli- 
tion 


Dr G R M ixwcll (Fellow), Mn r -vi- 
town, W Ya, Ins been elected Chet < 
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Staff of the Monongalia County Hospital 
Morgantown, for the year 1931-32 


Doctors Simon R Biatteis, Frank B 
Cross, Henry M Moses and Philip I Nash 
(Fellows) have been appointed Professors 
of Clinical Medicine, and Doctors Murray 
B Gordon and Paul L Parrish (Fellows) 
have been appointed Professors of Clinical 
Pediatrics, at the Long Island College of 
Medicine These appointments earn, with 
them seats m the administrative faculty 


Doctors E G Thompson, W C Colbert 
C H Sanford and A F Cooper (Fellow's) 
have recently been advanced to Associate 
Professors of Medicine at the University of 
Tennessee College of Medicine Memphis 


Dr B M Allen (Fellow), Wilmington 
Del , addressed the 142nd annual session of 
the Medical Society of Delaware, October 
14, on “X-Ray Diagnosis of the Chest with 
Special Reference to Fluid’’ 


Dr H O Colomb (Associate), forme v l\ 
of Providence, R I , has been appointed 
Clinical Director at the Cential State Hos- 
pital, Pineville, La , as of October 1, 1931 


Dr Solomon L Cheiry (Fellow), Clarks- 
burg, W Va , discussed a paper on “Dental 
Foci of Infection and their Systemic Ef- 
fects” at a joint meeting of the Harrison 
County Medical and Dental Societies on 
October 1 


Di E J Kngberg (Fellow), St Paul, 
Minn , is the author of an article in Minne- 
sota Medicine for October entitled, “Poliomj - 
elitis 111 Minnesota” 


Secrctan Raj Lj man Wilbur who is 
President of Better Homes 111 America, has 
reccntl) appointed Dr James M Anders 
( Master) Chairman of the Better Homes 
Committee of Philadelphia for 1932 Dr 
Anders has also been ri appointed a menibei 
of the Board of Health 01 Philadelphia b\ 
the present Director of Public Health, I)r 
Orlando II Pett\ ( Fellow) 


At a Clinical Conference held under the 
auspices of the Staffs of the Leo N Levi 
Memorial Hospital and Charles Steinberg 
Clinic, both of Hot Springs National Park, 
Ark , October 1, 1931, the following Fellows 
of the College took part 

Dr A G Sullivan — “Etiological, Ana- 
tomical and Physiological Factors m 
Heart Disease”, 

Dr D C Lee — "Laboratory Diagnosis 
of Syphilis with Demonstration”, 

Dr Grayson E Tarkmgton — “Dehydra- 
tion in Epilepsy” , 

Dr G B Fletcher — “Types of Paraly- 
sis Points m Differential Diagnosis" 


Dr Mitchell Bernstein (Fellow), Phila- 
delphia, was elected a member of the Board 
of Trustees of the Philadelphia College of 
Pharmacy and Science at its semi-annual 
meeting, September 28, 1931 


Dr J A Myers (Fellow), Minneapolis, 
has been promoted from Associate Profes- 
sor to Professor of Preventive Medicine at 
the University of Minnesota 

On September 22, Dr Myers presented 
a paper before the annual joint meeting of 
the Medical Society of the County 
Queens and the Queensboro Tuberculosis 
Association, on September 24, a paper be- 
fore the general session of the iuth annua 
meeting of the Michigan State Medical As 
sociation , on October 2, a paper before t 
St Joseph, Missouri, Medical Society an 
the Missouri State Tuberculosis Associa 
tiontion , on October 15, a paper before i t e 
Illinois State Nurses Association in C n 
cago, and on November 2, a r a P er hefo rc 
the Wisconsin Anti-Tubei culosis Associa 
tion in Milwaukee 


Dr William Devitt (Fellow),^ Founder 
and Directing Head of Deutt’s Camp, 
lemvood Pa , on September 18, I93 r > ' vas 
honored bj the local Rotarj Club of M* 
at a dinner and reception gnen as a means 
or expressing to the widelj known 
uan the measure of esteem and dci'otio 
held for him b\ his associates m the c u ’ 
u> well as b\ the thousands of residents^ 
the Susquehanna \ al!e\ who ha\c witnc* e 
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his successful efforts at the Sanitarium 
that bears his name” 


Dr Robert G Torrey (Fellow), has 
been appointed Professor of Principles and 
Practice of Medicine, succeeding the late 
Dr L Napoleon Boston, at the Woman’s 
Medical College of Philadelphia 


Dr J M Hutcheson (Fellow), Rich- 
mond, Va, and Dr D P Scott (Fellow), 
Lynchburg, Va, addressed the Mecklenburg 
County Medical Society, September 15, on 
“Clinical Aspects of Coronary Thrombosis” 
and "Treatment of Nervous Patients”, re- 
spectively 


At the Roanoke Meeting of the Medical 
Society of Virginia, October 6-8, 1931, Dr 
D C Wilson (Fellow), Professor of 
Nervous Diseases at the University of Vir- 
ginia, and Dr Beverley R Tucker (Fel- 
low), Professor of Neurology and Psychi- 
atry at the Medical College of Virginia, 
were speakers m connection with the mental 
hygiene symposium 


Dr Horton Casparis (Fellow), Professor 
of Pediatrics at Vanderbilt University, 
Nashville, as guest speaker before the Vir- 
ginia Pediatric Society, October 7, used as 
his title “Tuberculosis in Children Preven- 
tion and Control” 


Dr A L Gray (Fellow), Richmond, Va, 
is President of the Virginia Roentgen Ray 
Club, which held its annual meeting at 
Roanoke in connection with the state meet- 
ing, October 7 


Dr John E Gardner (Fellow), Roa- 
noke, Va , spent six weeks during the sum- 
mer m special electrocardiographic work at 
the Johns Hopkins Hospital, Baltimore 


Dr Beverley R Tucker (Fellow), Rich- 
mond, attended the International Congress 
on Nervous Diseases in Berne, Switzer- 
land, during the past summer 

Dr D T McCall (Fellow), Mobile, 
Ala , recently addressed the Monroe Coun- 
ty (Ala ) Medical Society 


Dr Walter S Leathers (Fellow), Nash- 
ville, recently addressed a conference of 
public health workers of Kentucky, Ten 
nessee and Missouri 


Dr Lea A Riely and Dr John E Heat- 
ley (Fellows), both of Oklahoma Cit\, 
Okla, gave addresses at the Osage Count i 
Medical Society’s meeting on September 
28, 1931 — their subjects being, “The Clin- 
ical Aspects of Gall Bladder Disease” and 
“X-Ray Diagnosis of Gall Bladder Dis- 
eases”, respectively 


Dr Lewis J Moorman (Fellow), Okla- 
homa City, Okla , has been elected Dean of 
the University of Oklahoma School of 
Medicine 


Dr John M Thorne (Fellow), Pitts- 
burgh, addressed the McKeesport (Pa ) 
Academy of Medicine, October 26th, 011 
“The Management of Cardio-Renal-Vascu- 
lar Diseases” 


On the recommendation of the Commit- 
tee on Reorganization of the Sea View 
Hospital, Staten Island, New York, June 
30, 1931, Doctor Louis Faugeres Bishop 
(Fellow), has been reappointed Consulting 
Cardiologist at Sea View Hospital 


Dr Samuel E Thompson (Fellow), 
Kerrville, Texas, has been re-elected Pres- 
ident of the Southwest Texas District 
Medical Society 


Dr Joseph McFarland (Fellow), Phila- 
delphia, addressed the annual meeting of 
the Medical Societj of Delaware at Wil- 
mington on “Malignant Diseases of the 
Breast" 


Dr Francis E Senear (Fellow), Chi- 
cago, presented a paper on "Modern Con- 
ceptions Concerning the Treatment of 
Syphilis” before the Peoria City Medical 
Society, October 6 

Dr Carl F Moll (Fellow), Flint Mich, 
was installed as President of the Michigan 
State Medical Societj at Pontiac. Septem- 
ber 24 
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Dr W Bernard Yegge (Fellow) of 
Denver addressed the Boulder County 
(Col ) Medical Society, October 8, on 
“Diagnosis and Treatment of Gastric Ul- 
cer”. 


• Dr Henry F Smyth (Fellow), Phila- 
delphia, discussed “The Toxicity of Me- 
thyl Alcohol” before the annual meeting of 
the American Public Health Association at 
Montreal, September 7-10, 1931 


Dr Carl R Howson (Fellow), Los An- 
geles, addressed the Fresno County Medical 
Society, September 1, on the subject "Some 
Points in the Present-Day Treatment of 
Tuberculosis”, and also the San Bernardino 


County Medical Society, October 6, on 
“The Future of Medicine” 


Acknowledgment is made of the follow- 
ing gifts of reprints by members to the 
College Library 

Dr George B Fletcher (Fellow), Hot 
Springs Nat’l Park, Ark — 1 re- 
print , 

Dr Gustave P Grabfield (Fellow), 
Boston, Mass — 6 reprints, 

Dr Samuel J McClendon (Associate), 
San Diego, Calif — 4 reprints, 

Dr Aaron E Parsonnet (Fellow), 
Newark, N J — 2 reprints, 

Dr Meldrum K Wylder (Fellow), 
Albuquerque, N M — 1 reprint 


OBITUARY 


DR ROBERT GIBBS DOUGLAS 

Dr Robert Gibbs Douglas, Asso- 
ciate, Louisiana, died of malignant 
hypertension on July 23, 1931, aged 45 
years 

Dr Douglas was born in De Soto 
Parish, Louisiana, in 1885 He re- 
ceived his academic education at the 
University of Louisiana, while his 
medical degree was obtained from Tu- 
lane University of Louisiana School of 
Medicine in 1919 During 1920 his 
internship was spent in the City Hos- 
pital, St Louis, Missouri He re- 
turned home for a year and associated 
m practice with Dr L T Baker of 
Dixie, Louisiana, where he remained 
until he became associated with the 
Highland Clinic m 1922 From that 
time until his death, Dr Douglas con- 
fined Ins work to the study and prac- 
tice of internal medicine He en- 


deared himself to his associates and to 
the community in general At the 
time of his death he enjoyed a very 
large practice 

Dr Douglas was a member and e\~ 
President of the Caddo Parish Medi- 
cal Society and a member of the 
Southern Medical Association, the 
Louisiana State Medical Association 
and the American Medical Associa- 
tion He was elected to Associateship 
in the American College of Physicians 
during 1925 

He was a man of unusual ability, a 
gifted orator and a most lovable char- 
acter, generous almost to a fault, never 
sparing himself in his endeavor to 
alleviate suffering The Highland 
Staff has lost one of its most valuable 
coworkers and the community one 0 
its most respected citizens 

(Furnished by T P. Lloyd, M 
FACP, Shreveport, La ) 



Observations On Pneumococcus Type III 

Pneumonia**!* 

By Francis G Blake, A B , M D , F A C P , New Haven, Conn 


D URING the last two decades 
there has been a gradually but 
steadily increasing tendency to 
classify pneumonia on an etiological 
basis rather than on the older, anatomi- 
cal basis of Laennec , or at least, if the 
anatomical terms of lobar and broncho- 
pneumonia are retained, to qualify 
them by an additional etiological diag- 
nosis This change which has taken 
place in the classification of pneu- 
monia has undoubtedly occurred be- 
cause of the increasing recognition of 
the fact that pneumonia comprises m 
reality a considerable group of quite 
different and distinct infectious dis- 
eases hitherto all classified under one 
or the other of two headings — lobar or 
bronchopneumonia, primarily on the 
basis of anatomical considerations, but 
also in part on symptomatology Etio- 
logical differentiation has been partic- 
ularly emphasized by Cecil 1 , and has 
been ably discussed by Cole 2 m his 
DeEamar Lecture of 1927 In one of 
his concluding paragraphs Cole says, 
“acute lobar pneumonia due to pneu- 

*From the Department of Internal Medi- 
cine, Yale University School of Medicine 
and the Medical Service of the New Haven 
Hospital 

fRead at the Baltimore Meeting of the 
American College of Physicians, March 25. 
1931 


mococcus type I and acute lobar pneu- 
monia due to pneumococcus type II are 
specific infectious diseases, just as ty- 
phoid fever is a specific infectious dis- 
ease The other varieties of acute 
lobar pneumonia are not such well 
characterized conditions ” 

Of these other varieties, pneumo- 
coccus type III pneumonia has seemed 
of particular interest for three reasons 
first, because it has a very high case 
fatality rate of 40 to 50 per cent, 
secondly, because, although highly 
fatal, it is caused by a type of pneu- 
mococcus which apparently leads a 
harmless, saprophytic existence 111 the 
mouths of a considerable proportion of 
normal, healthy individuals 3 ; and 
thirdly, because, in spite of this fairl) 
wide distribution of type III pneumo- 
cocci and consequent frequent oppor- 
tunity for infection, the incidence of 
type III pneumonia is usually recorded 
as being relatively low w hen com- 
pared with that of pneumonia due to 
type I and to type II pneumococci, or- 
ganisms which are not found in the 
mouths of normal individuals except m 
rare instances 3 

Previous studies by Cecil, Baldwin 
and Larsen 4 have suggested that the=c 
peculiarities of type U 1 pneumonia 
may be related to its apparent!} pre- 
ponderant incidence m the later decade*. 
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of life, frequently m individuals who group IV cases have not been analyzed, 
are the subject of chronic disease, and since they have not been classified into 
that in reality the type III pneumo- the numerous specific types of varied 
coccus is not the highly virulent or- virulence and prevalence included in 
ganism for man which the high mor- the group IV pneumococci, 
tality of type III pneumonia would 

seem to indicate Incidence 

In an effort to see whether addi- The relative incidence of the type 
tional information bearing on the fore- III infections is shown m table I and 
going suggestions might be obtained is comparable to that previously re- 
and also to characterize type III pneu- ported by others Of the 606 cases of 
motua more definitely as a specific dis- pneumococcal pneumonia m the series, 
ease, a detailed study has been made 122, or 20 per cent, were type III, 
of 122 consecutive cases admitted to while type I and type II infections to- 

Table 1 

Relative Incidence of Pneumococcus Type I, II, III and IV 

Pneumonias, Jan 1, 1921, to Jan 1, 1931 


Type 

Number 

Per Cent 

Died 

Per Cent 

Type I 

194 

32 

45 

232 

Type II 

79 

13 

32 

40 5 

Type III 

122 

20 

54 

44 3 

Group IV* 

21 1 

35 

54 

256 

Total 

6o5 

100 

185 

30 5 


^Atypical IIs included with the Group IV cases 

the New Haven Hospital during the gether numbered 273, or 45 per cent 
ten year period from January 1, 1921, There were in addition 21 1 atypical 
to January 1, 1931 The series in- II and group IV cases, or 35 P er cent 
eludes all type III cases treated on the The incidence of the type III pn eu * 
Medical Service during this period, momas according to age is shown ® 
104 111 number, and 18 cases from the chart 1 This brings out very clearij 
Pediatric Service* admitted since Sep- the relatively high incidence 111 the later 
tember, 1927, the bacteriological diag- decades of life In this series 5 ° P er 
nosis of pneumonia on the children's cent of the cases were 55 years of age 
wards not having been car ed out U.- 0 r older, while only 15 6 per cent oc- 
fore then F01 the sake of compan- curred between the ages of 10 and 4 ® 
son certain featuies of the pneumo- By way of contrast it is shown that the 
coccus t\pe I and pneumococcus type type I and type II cases of this series 
II pneumonias admitted during the occurred largely in childhood and carl) 
same per iods have been studied The adult life, approximately 50 per cent 

M am greatly indebted to Dr J D Trask ° £ thc 1 cases beitl & f 

for the privilege of including the cases from )' ea rs of age; 87 per cent under 2 - 
the Perl mf rtf .. u.i~ * 1 ^ ^ p e jj C aseS 42 pet CCI1 
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were under 30, 82 per cent under 5 ° 
In as much as the cases under 12 years 
of age occurred during a period of 
31/3 years and those of 12 years of 
age or older during a period of 10 
years it is obvious that the numbei of 
cases in infancy and childhood should 
be multiplied by 3 in order to approxi- 


mate more nearly the actual age dis- 
tribution This coriection is indicated 
on chart 1 by the figures m parentheses 
The corrected percentages for the dif- 
ferent age periods are shown m table 

The relative incidence of type I, IT 
and HI infections at different age 
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periods is brought out more clearly m 
chart 2 from which it will be seen that 
approximately 70 per cent of the cases 
over 60 years of age were type III 
while only 5 to 17 per cent of those 
between 10 and 40 years of age were 
type III cases 

The incidence according to sex 
showed a preponderance of males at 
all ages, there being 80 cases in males, 
42 in females The incidence accord- 
ing to race showed nothing significant, 
there being 44 Americans of British 
ancestry, 20 of Irish descent, 14 of the 
Hebrew race, 12 Italians, 8 Scandi- 
navians, and 5 Germans The remain- 
der were of miscellaneous origin 

Incidence and mortality according 
to months is presented in chart 3 
Type III pneumonia does not appear 
to differ from that due to other types 


of pneumococci in its seasonal distri- 
bution, the great majority of the cases 
occurring between October and May, 
with a very low incidence during the 
summer In this series the mortality 
was higher during the fall and early 
winter than during the spring 

Predisposing Causes 
The role of acute predisposing 
causes immediately preceding the onset 
of type III pneumonia was very high 
in this series and apparently played an 
important part m the etiology of the 
disease at all ages This is shown in 
table 3 As would be expected, the 
acute respiratory infections were out- 
standing and served as the predisposing 
cause in 52 per cent of the 115 cases 
in which information was obtained. 
Severe exposure, exhaustion and acute 



Chart 2 Relatne incidence of pneumococcus tvpe I. type II and l\pe III pneumonias 
according to age 
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Chart 3 Monthh incidence of pneumococcus type III pneumonia 


Table 3 

Acute Predisposing Causes in Pneumococcus Type III Pneumonia bj Decade*. 
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alcoholism also played a considerable 
part, being recorded as etiological fac- 
tors in 20 cases In all an acute pre- 
disposing cause was present m 87, or 
75 per cent of the 115 cases 

Cecil, Baldwin, and Larsen 4 called 
attention to the frequency of chronic 
diseases in persons who contract type 
III pneumonia An analysis of our 
cases (table 4) amply confirms this 
Seventy-nine of the 119 cases m which 
observations were available, were sub- 
ject to chronic disease This might be 
expected in the patients over 50 years 
of age, all but 8 of whom suffered 
from one or more chronic diseases Of 
particular interest, however, is the fact 
that 19 of the 32 patients between 20 
and 50 years of age had chronic dis- 
eases, if 2 with pregnancy are in- 
cluded , and of these, 12 died, while of 
the 13 in good health only 2 died, one 
with influenzal and pneumococcus type 
III pneumonia, the other of a compli- 
cating hemolytic streptococcus infec- 
tion To what extent chronic disease 
acts as a predisposing cause is perhaps 
uncertain, but that it is an important 
etiological factor there would seem to 
be little doubt Particularly signifi- 
cant is the fact that 32 patients in the 
series suffered from fairly severe, 
chronic, pulmonary disease, including 
bronchial asthma, 5 , chronic bronchiec- 
tasis, 1 , chronic bronchitis usually 
with emphysema 25, and advanced tu- 
berculosis 1 Arteriosclerotic vascu- 
lar disease, often with heart disease 
and some degree of heart failure, was 
present in 39 cases , severe, chronic al- 
coholism in 11, s\philis in 7, diabetes 
m 4, and miscellaneous conditions m 
the remainder That chronic disease 
pines an important role m the high 


mortality of type III pneumonia 
seems unquestionable This relation- 
ship will be discussed in a subsequent 
paragraph 

Clinical Course 

The symptoms of onset and the 
clinical course of type III pneumonia 
as exhibited in this series of cases 
showed no conspicuous differences 
from those found 111 the other types 
and will be presented quite bnefly 
The onset was sudden 111 78 cases, the 
initial symptom or combination of 
symptoms being chill m 50, pleural pam 
in 65, vomiting 111 31, and convulsions 
in 4 In 44 the onset was gradual 
There was a definite relation between 
the method of onset and age in that the 
onset was much more frequently sud- 
den in patients between 10 and 5 ° 
(3 1), than in young children and 
those over 50 (15 1) (Table 5 ) 

The clinical course of the disease 
presented no unusual characteristics 
Sixty-five cases showed pneumonia in 
one or more lobes of the right lung, of 
which 34 per cent died , 27 cases 
showed left-sided involvement, of 
which 37 per cent died , and 30 cases 
showed bilateral pneumonia, of which 
73 per cent died (Table 6 ) 

The duration of the disease in un- 
complicated cases varied from 1 to 16 
days in those that recovered, over 5 ° 
per cent having recovered b) the eighth 
day or earlier; from 4 to 12 dajs m 
the fatal cases, 50 per cent having 
died by the sixth day or earlier and // 
per cent by the seventh day The re- 
lation of age to the duration of the 
disease and the method of reco\ery m 
non-fatal, uncomplicated cases is 01 in- 
terest. (Chart 4 ) In the period oi 
lowest incidence and presuinabh there 
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Table 5 

Method and Symptoms of Onset m Pneumococcus Type III Pneumonia 


Age 

Sudden 

Gradual 

Chill Pleural Pam V omiting Convulsions 

Birth-9 

12 

7 

4 

4 

8 

4 

10-29 

8 

2 

4 

8 

3 

- 

30-49 

19 

7 

12 

15 

9 

- 

0 

CO 

0 

u-> 

39 

28 

30 

38 

11 

- 

Total 

78 

44 

So 

65 

3i 

4 


Table 6 

Extent of Pulmonary Involvement in Pneumococcus 
Type III Pneumonia 


Age 

Rec 

Right 

Died 

Rec 

Left 

Died 

Bilateral 

Rec Died 

Birth-9 

9 


6 


2 

1 

10-19 


1 

2 




20-29 

4 


1 


1 

1 

30-39 

3 

4 




2 

40-49 

8 

3 

1 

2 


4 

50-59 

6 

4 

2 


1 

6 

60 4- 

n 

10 

5 

8 

4 

8 

Totals 

43 

22 

17 

10 

8 

22 

Mortality 


34% 


37% 


73% 


DAY OF 
DISEASE 

B-9 
10-29 
30-49 

50+ 

Chart 4 Duration of disease and method of reco\cr\ in uncomplicated, non-fatal ca 
pneumococcus t>pc III pneumonia C = crisis, I, = ljsis 
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fore of greatest resistance, 1 e , between 
io and 30 years of age, the cases were 
clinically mild, of relatively short du- 
ration and recovered invariably by 
crisis In the two periods showing a 
somewhat higher incidence and pre- 
sumably greater susceptibility, 1 e , 
from birth to 10 years and between 30 
and 50 years, the duration was some- 
what longer and approximately half of 
the cases recovered by lysis In the 
period of high incidence and relatively 
high susceptibility after the age of 50, 
the disease was of still longer duration 
and recovery by crisis very rarely oc- 
curred In fact, after 60, the average 
duration in 17 cases was 10 days and 
no case showed a cntical lecovery A 


glance at chart 4 will show that Gne 
should be very hesitant about predict- 
ing an early recovery by crisis in pa- 
tients over 30 with type III pneumonia 

Three factors bearing directly on the 
debatable question concerning the 
virulence of type III pneumococcus foi 
man, namely, the fiequency and de- 
gree of bacteremia, the frequency and 
severity of pneumococcus complica- 
tions, and the moitahty, are of special 
interest 

The frequency of positive blood cul- 
tures in this series is shown m chart 5 
and is compared with the frequency of 
bacteremia m the type I and type II 
pneumonias in the series In the fatal 
cases bacteremia was consistently less 



AGE B-4-0 40*60 60+ B-40 


Chart 5 Relatn c incidence of bacteremia in pneumococcus t'P^' 1 U " 1 
and pneumococcus tvpc III pneumonia according to aec 
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frequent m the type III infections than 
m the Is and IIs Even more striking 
is the fact that the frequency becomes 
progressively lower with advancing age 
in the type III cases while the reverse 
is true with the Is and IIs After 
40 only a little over one-third of the 
fatal type III cases showed positive 
blood cultures while over 80 per cent 
of the Is and IIs had bacteremia 
A similar contrast is presented in the 
non-fatal cases, a positive blood cul- 
ture occurring only once among the 
type III cases, while positive cultures 
occurred with considerable frequency 
in the Is, occasionally in the IIs It 
is probable, of course, that the con- 
siderable number of type I cases with 
positive blood cultures who recovered 
was influenced by serum treatment and 
that some of the type I pneumonias 
would otherwise have fallen m the 
fatal group At any late it is quite 
clear that type III pneumococcus in- 
vades the blood relatively infrequently, 
positive cultures being obtained m only 
21, or 18 1 per cent of the 116 cases 
of type III pneumonia in which cul- 
tures weie made as contrasted with 71 
cases, or 36 6 per cent, with positive 
blood cultures in the type I series, and 
32, 01 40 5 per cent, in the type II 
The degree of bacteremia as well as 
the frequency was relatively slight in 
the t) pc III infections In the 21 cases 
showing positne blood cultures, the 45 
cultures made showed 13 with no 
growth, 9 with growth in broth only, 
no colonies occurring on the pour 
plates 14 with r to 10 colonies per 
cubic centimeter of blood, 5 with 11 
to 32 colonies, and onl) 4 (m 3 pa- 
tients) showed e\ idence of a heavv 
~ ^pbeenua with more than 100 colonies 


The time of invasion of the blood 
in the fatal cases is shown in chart 6, 
first in relation to day of disease in 45 
cases m which the day of onset was 
definitely known, secondly, m relation 
to days before death in 53 of the 54 
fatal cases, no blood culture being 
made in 1 case The number of cul- 
tures per patient varied from 1 to 5 
It is quite clear that bacteremia in the 
type III pneumonias of this study was 
in large part a late or teiminal in- 
vasion rather than an early one 
The occurrence of complications 
shown to be due or presumably due to 
pneumococcus infection w r as not un- 
duly frequent, — otitis media 111 5 of the 
children, empyema in 1 child and 111 4 
adults, empyema and pericarditis in 1 
adult, pericarditis and endocarditis m 
1 adult, and thrombophlebitis m 1 
adult Other complications were 
staphylococcus suppurative parotitis, 1 , 
cystitis ( B colt), 2, acute nephritis, 2, 
pyelonephritis, 1 , non-suppurative ar- 
thritis, 1 , and complicating hemolytic 
streptococcus infections, 5 

It has been shown m table 1 that the 
mortality in the series of t)pe III 
pneumonias was 44 3 per cent, a figure 
closely comparable to that reported b) 
others That this high mortality is ap- 
parently not due to a highly virulent 
organism that invades the blood either 
early or frequently in the disease, nor 
to an undue prevalence of complica- 
tions of pneumococcal origin has been 
brought out Consequently other ex- 
planations must be sought The 
and most obvious reason is that a 'cr} 
large proportion of type II I P llCU 
monias occur in the later decades o 
life The relation of age to mortality 
in this scries is shown in chart 7 < 
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figures for the type I and the type II 
pneumonias being included for com- 
parative purposes From this data it 
is at once obvious that m the same age 
groups type II pneumonia had an 
equivalent or higher mortality than did 
type III pneumonia Furthermore, the 


mortality of type I pneumonia, e\en 
with serum treatment m the adults, w as 
equivalent to that of type III pneu- 
monia up to the age of 30 and ap- 
proached it after the age of 45 There 
would seem to be little doubt from 
these results that the total high mor- 



°S Re 9+ 8 7 6 5 4 3 2! 0 


Chart 6 Bacteremia in fatal pneumococcus t\pe III pneumonia in relation So th\ of 
disease and to daj before death Solid columns represent number 01 po«itnc blood cultures, 
unshaded columns number of negative blood cultures 
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tality shown by type III pneumonia is only 6, or 15 per cent died, even though 
due in large part to the greatly pre- 13 of them were over 40 years of age 
ponderate incidence of the disease in Of the 6 that died, 1 had a diffuse 
the older age groups, rather than that bronchiolitis ( H influenzae ) and focal 
it is due to an organism of particularly pneumococcus type III pneumonia fol- 
high virulence lowing whooping cough, 1 really died 

The relation of chronic disease to the of agranulocytic angina with a terminal 
high mortality m type III pneumonia type III pneumonia, 2 had influenzal 
has been touched upon above and will pneumonia with diffuse bronchiolitis, 
be discussed now m more detail In and 1 died of a complicating hemolytic 
the first place it will be seen by refer- streptococcus infection which devel- 
ence to table 4 that 40 of the 1 19 cases oped 5 days after apparent recovery 
m which data were available showed no from the original type III pneumonia, 
evidence of chronic disease Of these thus leaving only one patient, a man of 



~ . Mortality per cent in pneumococcus type I, in pneumococcus type 
pneumococcus type III pneumonia according to aqt 
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59, who died of an uncomplicated type 
III infection on the ninth day of the 
disease 

Of particular interest is an analysis 
of the 9 fatal cases occurung under 40 
years of age The youngest patient 
was an infant under one year of age 
with pneumonia following whooping 
cough The next was a boy of 14 
with agranulocytosis, who developed a 
type III pneumonia 48 hours before 
death The leukocyte count was 1000, 
with 4 per cent polymorphonuclear 
cells The blood culture was positive 
The next was a woman of 26 in the 
ninth month of pregnancy who con- 
tracted influenza which was compli- 
cated by pneumococcus type III pneu- 
monia She died on the sixth day 
The blood culture was positive The 
next was a woman of 31 who had suf- 
fered from chronic sinusitis and severe 
bronchial asthma with chronic bron- 
chitis and emphysema for over a 
decade She contracted pneumonia 
following an acute cold, was admitted 
on the fouith day of her illness and 
died on the fifth The leukocyte count 
was 35,000, the blood culture negative 
The next was a woman of 35 with 
exophthalmic goiter and syphilis with 
probable aortitis She was admitted 
in a moribund condition and died with- 
in 36 horns The leukocyte count was 
58,000, the blood culture negative 
The next was a woman of 37 111 the 
third month of pregnancy who had 
been "sick for two weeks” befoic the 
onset of pneumonia She \\ as ad- 
mitted on the third day and died on the 
seventh The leukocyte count was 
19,600, the blood cultute negative 
The next was a man of 39, a chronic 
alcoholic with artci losclerosis and a 


fairly maiked secondary anemia Red 
blood cell count was 3,300,000 Fol- 
lowing a “bad attack of grippe” and 
getting soaked in a ram storm, he de- 
veloped pneumonia He was admitted 
on the second day and died on the 
seventh The leukocyte count was 
21,400, the blood cultui e negative The 
next was a man of 39 with marked 
artei losclerosis Following a cold he 
developed pneumonia He was admit- 
ted on the second day with a leukocyte 
count of 16,200 and a negative blood 
culture He developed a marked leu- 
kopenia and positive blood culture on 
the fourth day and died on the fifth 
The last was a woman of 39, showing 
no evidence of chiomc disease w'ho had 
severe influenzal pneumonia with dif- 
fuse bronchiolitis She was admitted 
on the sixth day with a leukocyte count 
of 8,800 and a positive blood cultui e 
She died on the ninth day To con- 
tinue furthei with the older patients 
would be mere lepetition and serve no 
purpose In 01 dei to emphasize the 
role of chiomc disease in influencing 
mortality 111 this younger group it 
should be stated by way of contrast 
that only 4 of the 28 patients who re- 
covered, showed evidence of chronic 
disease — nckcts 111 a child of 3 
chronic neplmtis in a boy of 13. hi 011- 
chial asthma m a boy of 20 and 
chronic bi onclnectasis m a man of ty 

Summ VR\ 

\. consccutne senes of 122 ca«e- 
of pneumococcus type III pneumoim 
admitted to the New lla\cn Ilospiid 
during the ten \ear period from Ja*i 
1, 1921 to Jan 1, 1931, has been n - 
\iewcd Confirmatoi} of prc\ 1011s re- 
ports, it has been found tint the inn 
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dence is greatest in the later decades of 
life, approximately 50 per cent of the 
cases being over 55 years of age 
Males were nearly twice as numerous 
as females There was no special ra- 
cial susceptibility found The month- 
ly incidence corresponded to that of 
pneumonia m general 

Acute predisposing causes played a 
very important part in the etiology of 
the disease, being of undoubted signifi- 
cance in 75 per cent of the cases The 
most frequent predisposing causes were 
the acute respiratory infections — 
common colds, grippe, and influenza 
These immediately preceded the onset 
of the pneumonia in 52 per cent of the 
patients Exposure, exhaustion and 
acute alcoholism were recorded in 17 
per cent Chronic disease existed m 
66 per cent of the patients and m all 
probability exerted a significant influ- 
ence on susceptibility Chronic pul- 
monary and vascular diseases, and 
chronic alcoholism were predominant 
The onset, the clinical course and the 
symptomatology of the disease were 
similar to those of other forms of 
pneumococcal pneumonia In young 
adult life in otherwise healthy indi- 
viduals the disease ran a mild course 
with early critical lecovery. In the 
later decades the disease ran a more 
prolonged course and recovery b\ crisis 
was the exception 


Pneumococcus complications were of 
the usual frequency Empyema oc- 
curred six times, pericarditis twice and 
endocarditis once Otitis media oc- 
curred five times in children 

In spite of the high mortality bac- 
teremia was found in only 18 1 per cent 
of 1 16 cases, m only 37 per cent of the 
fatal cases In the latter it occurred 
mostly as a terminal invasion 24 to 
48 hours before death In only three 
cases was a high degree of bacteremia 
encountered 

Although the total mortality in this 
series was high, 443 per cent, it is 
shown that this was largely determined 
by the factor of late age incidence and 
by the prevalence of chronic disease 
at all ages m those who succumbed In 
40 cases not subject to chronic disease 
and irrespective of age, the mortality 
was only 15 per cent, while in 79 P a " 
tients suffering from chronic disease 
(including 2 with pregnancy) the 
mortality was 569 per cent 

Finally, it may be concluded on the 
basis of the data here presented that 
pneumococcus type III pneumonia is a 
highly fatal specific infectious disease 
due, m general, not to a highly virulent 
organism that attacks and kills a 
healthy host, but rather to a debilitated, 
sickly or senescent host that succumbs 
to what is a 1 elatively mild and uncom- 
mon infection in the young and vigor- 
ous 
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Tularemic Pneumonia**!* 


By H H Permar, M D , and W W G Maceacheax, M D , 

Pittsbui gh, Pa 


T HE literature concerning tulare- 
mia became fairly extensive fol- 
lowing the publication by Fran- 
cis 1 ' 2 (1925-1926), of general articles 
on the subject, and especially after the 
papers of Francis and Callender 3 
(1927), of Goodpasture and House 4 
(1928), of Francis 5 (1928), and of W 
M Simpson 6 (1928) The latter arti- 
cles contributed particularly to the 
knowledge of pathology of the disease 
No attempt will be made here to re- 
view the history of tularemia, nor to 
discuss the literature, save as it con- 
cerns tularemic lesions of the lung 
The papers of W M Simpson 6 * 7 
(1928-1930), contain excellent sum- 
maries of the more recent literature 
The case from which the materials 
were obtained foi this study is, we be- 
lieve, the twenty-fifth fatal case to be 
reported m this country, and the ninth 
to come to autopsy A peculiar acute 
pneumonia was the outstanding find- 
ing 

Cunicae History 

The patient was a negro, aged 36, whose 
last employment had been in cleaning rabbits 

♦From the Departments of Pathology and 
Medicine of the School of Medicine, Uni- 
versity of Pittsburgh, and the Pathological 
Laboratory and Medical Service, Mercy Hos- 
pital, Pittsburgh, Pa 

‘Read before the Clea eland Meeting of 
the American Association of Pathologists 
and Bacteriologists April 2, 1931 

6S7 


for market On Monday, November 18, 
1930, he cleaned a large number of rabbits 
and the same evening became nauseated and 
much fatigued He was forced to Ica\e his 
work on the following day as he was severe- 
ly nauseated, although he did not vomit 
He was dizzy and very weak Later m the 
day he had a chill, was feverish and had a 
severe headache He went to bed and re- 
mained there in this state until brought into 
the hospital on Saturday, November 23, 
1930, the fifth day after the onset of symp- 
toms 

On admission the patient appeared to be 
very toxic, the temperature was i05°F, the 
pulse 100, the respirations 28 There was 
some soreness in the right axilla but no en- 
larged glands were felt A number of small, 
superficial cuts were noted on the palmar 
surface of the right hand, but there were 
no ulcers The lungs were clear, although 
the case was considered at first as a pos- 
sible pneumonia The heart was normal 
The blood pressure was 120/80, the pulse 
rate was relatively slow The spleen was 
not palpable The white cells were 7, izS. 
with polymorphonuclear fcucocitcs, 47 per 
cent, large lymphocytes, 22 per cent, small 
lymphocytes, 23 per cent, large mononuclear 
leucocytes, 8 per cent The urine wais not 
remarkable The blood culture was nega- 
tive. On account of the history of contact 
with rabbits, blood was sent to Dr Edward 
Francis at Washington shortly after admis- 
sion (seaenth day of the disease) , and the 
report was, "No agglutination with P 
fularense” The subsequent points of interest 
m the clinical course were as follov s delir- 
ium which was almost constant, inconti.icscc 
of urine and feces, and continued lucn icvcr. 
with relatnch slow pnl«e ard rc-p rn*.r.-\ 
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rates No cough or sputum was present al- 
though the patient said he spat up a little 
blood during the first few days of illness 
There were no physical signs of pneumonia 
until two days prior to death (fifteenth day 
of the disease), when signs of consolidation 
were noted on the right side anteriorly, over 
the upper lobe Hiccough was very persist- 
ent The Wassermann test on the blood was 
negative A later blood count (seventeenth 
day of disease) showed only 5,200 leucocytes, 
with polymorphonuclear leucocytes, 84 per 
cent, lymphocytes, 14 per cent, large mono- 
nuclear leucocytes, 2 per cent There was 
no subsequent lymph-node enlargement, and 
on the seventeenth day of his disease blood 
was again sent to Dr Edward Francis, who 

reported a positive agglutination (1-320) with 

B tularense The patient died on the 
seventeenth day of his illness 


m the peripheral parts ui the lobe Some 
of these lines were quite wide, and so 
edematous as actually to appear spongy or 
cystic in the gross The bronchi, especialh 
the smaller branches, were surrounded bj 
dense, opaque, jellow-white, necrotic-look- 
mg areas which merged with the usual black 
peribronchial markings of anthracosis The 
necrotic peribronchial foci were connected 
by consolidated lung which varied m color 
and consistency, but which in general had 
the gross charactei of g ray hepatization 
The bronchial tree contained a mucopurulent 
material that appeared thicker in the finer 
bronchioles The larger vessels were clear 
Thrombi were not seen on gross examina- 
tion The peribioncmal lymph nodes showed 
slight enlargement and marked anthracosis 
Their important lesion consisted of small 
white nodules of necrosis, with no fibrosis 


Autopsy 


The outstanding autopsy findings were con- 
fined almost entirely to the lung, though 
typical tularemic lesions were also found in 
tie peribronchial lymph-nodes and m the 
hver The external appearance of the body 
offered nothing, save that the palms showed 
a few healing scratches The axillary glands 
were not palpable 

Thotai The thorax showed voluminous 
lungs and some pleural adhesions There 
was only a slight acute pleural exudate, 
largety confined to the involved right lung 
and chiefly to the right upper lobe, the site 
ot the pneumonia 


1 ,lc lef l lung weighed 350 gms , and 1 
right. 950 gms The lungs presented pleu 
adhesions, anthracosis and, in both apic 

, 1 oId t . ubcrcu, ous scars Both had soi 
edema and congestion, especially m th 
ower lobes, and more intense m the rig 
lung the upper lobe of which felt firm a 
solid The pleural surface of the right upr 
lobe was dulled bj a film of >ellow opaq 
fibrin, beneath which the interlobular dr 
Mom were evident as slightly elevated >< 

°'Vr ' ' nc<5 Qn scct,on » the tissue was gc 
tral > consolidated, though the exudate w 
much denser along the bronchial tree, esp 
c ;1K about the bronchioles and along | 
m ttlnhuhr ‘cpta The latter could be sc, 
Ur " tb- were most 


about them There was also in one of the 
nodes a small area of caseation surrounded 
by fibrous tissue and showing a little calci- 
fication No otliei nodes in the thorax or 
abdomen were found enlarged or similarl) 
involved The heart and pericardial sac re- 
vealed nothing abnormal The aorta showed 
only a few superficial fatty streakings 
Abdomen The peritoneal cavity had no 
abnormalities The hver weighed 2,050 gms , 
and was the only abdominal organ showing 
notable change Five or six tin>, pin-head 
sized, gray-white areas were found beneath 
the capsule, with neither fibrosis nor con- 
gestion about them Tliev had a depressed 
surface and appeared as small, clearl) 
marked foci of neciosis ot the hver sub- 
stance, this appearance was borne out on 
cross section No additional nodules were 
found on the cut surface of the liver These 
lesions m the liver resembled those in the 
peribronchial ljmph-nodes In addition, the 
liver and kidney had undergone definite 
cloudy swelling The spleen was congested 
and showed a typical recent white infarct 
The brain was not examined 
The heart’s blood was sterile No culture- 
were made from the lung Direct smear- 
showed moderate numlicrs of polv morphonf' 

clear leucocvtcs, 111am mononuclear cell- 
• 1 
often containing carbon granules, and m t!C " 

amorphous debris No bacteria of an) t)F' 

could be demonstrated tu the smears h* 
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ordinary methods, and Ziehl-Neelsen stains 
showed no acid-fast organisms No animal 
injection of tissues was done The serum 
obtained on the seventh and seventeenth days 
of illness was injected into guinea pigs by 
Dr Francis, wuth negative results 

Mia ouo fu ci! Findings 

The microscopic changes in the lung, peri- 
bronchial lymph-nodes and liver were of par- 
ticular interest These organs all showed 
miliary foci of necrosis, identical wuth those 
found m animals and m acutely fatal human 
cases 

The sections of the involved portion of 
the lung presented typical miliary necrotic 
foci m the interstitial tissues Certain of 
these lay m the walls of lymphatics, though 
as a rule they were -impli scattered in the 


stroma about the bronchial tree and \ essels 
The interstitial tissues were also the scat of 
an intense acute inflammation, characterized 
by extreme edema with much fibrin forma- 
tion and a cellular exudate made up chiefly 
of large mononuclear leucocy tes The 
alveoli were extensively and diffusely in- 
volved in a pneumonia of serous and sero- 
fibrmous type The predominating cell in 
the alveolar exudate was again the large 
mononuclear leucocyte These cells tended 
to crowd the alveolar spaces and to become 
degenerated and necrotic , and the alveoli 
containing necrotic exudate also showed 
numbers of polymorphonuclear leucocytes 
The characteristics of the mononuclear 
phagocytes which everywhere predominated 
in the cellular exudate were worthy of note 
In the edematous interstitial tissues, in the 



Fig i Typical acute miliary tnhrunic IcMon of h\er 
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dilated lymphatics, and m the adventitial and 
subendothelial zones of the vessels, they had 
generally a smaller size, with hyaline cyto- 
plasm and a ‘clock face’ arrangement of the 
chromatin m the relatively large, eccentric 
nucleus In a word, many resembled plasma 
cells, though all gradations could be found 
between these and typical mononuclear 
phagocytes When they appeared free m 
the aheoh they were greatly enlarged, with 
foamy, vacuolated cytoplasm and relatively 
smaller nuclei that were often pyknotic In 
the alveoli their phagocytic properties were 
most e\ ident They nearly all contained 
fragments of chromatin, lipoid materials, 
degenerating erythrocytes, and varied quanti- 
ties of carbon granules The alveolar lining 
cells were swollen and quite prominent in 
the alveoli containing serous fluid and few 
inflammatory cells They were less evident 


w'here the exudate was more massive It 
did not appear that the alveolar epithelium 
had desquamated to any appreciable degree 
Areas of necrosis of large groups of al- 
veoli were a distinctive feature of the pneu- 
monia The necrosis involved the alveolar 
walls as well as the contained exudate This 
change was the result of a striking lesion, 
involving both venules and arterioles and 
consisting of an acute inflammatory reaction 
of the subendothelial connective tissue with 
marked edema and swelling and an infiltra- 
tion by mononuclear leucocytes This, of 
course, resulted in great narrowing of the 
Iumma , and as thrombosis tended to occur m 
many of the narrow ed vessels, extensive 
necrosis of the lung tissue was inevitable 
A similar but less marked change w f as pres- 
ent m the adventitia These vascular lesions 



__ 1 tc 2 Miliary necrotic tularemic foci in wall of brondius Xotc interstitial edema ar- 
Mt.ars'wuo'A erudite 
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were found only in the lobe showing pneu- minor one, occurring by direct extension 
monia from the wall into the lumen 

The bronchial tree itself was affected par- The sections of the small focal li\ er lesions 
ticularly in the finer branches Here the and of the similar but somewhat larger 

lumina contained masses of exudate like that necrotic lesions of the peribronchial lymph 

in the alveoli, made up of mononuclear nodes presented the characteristic acute nec- 

leucocytes, coagulated serum, fibrin and poly- rotizmg process that has been described b\ 

morphonuclear leucocytes This exudate Verbrycke 8 , Francis and Callender 3 and 

showed a tendency to necrosis, as did that others, and therefore does not require 

in the alveoli The mucosal linings of some elaboration here 

of the bronchioles showed localized acute in- The infarct of the spleen gave the tjpical 
flammation and even necrosis, which appeared microscopic picture of a wdnte mfarct This 

to be a progression from the miliary necrotic w as m all likelihood the result of embolism 

foci in their interstitial tissues It was not- from a pulmonary thrombus No \ascular 

ed that the mucosa of the larger bronchi re- lesions like those in the pneumonic lung were 

vealed much less injury and exudate The found in the spleen or other organs 

inflammatory reaction m the interstitial tis- Fat stains (Sudan III) demonstrated 
sues was the outstanding feature of the re- moderate amounts of neutral fat in fine 

action, while that m the bronchial tree was a globules m the wandering mononuclear cells 



Fig 3 Extreme edema of stroma with fibrinous and mononuclear cellular exudate and 
serous exudate in alveoli 
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of the exudate, notablj m the necrotic ex- 
udate This was true m all the tularemic 
lesions, whether in lung - , liver, or lymph 
nodes at the hilus of lung, but the striking 
fatty changes described by Palmer and Hans- 
mann 9 were not evident in the other organs 
Controlled Ziehl-Neelsen stains on lung tis- 
sue showed no acid-fast organisms Gram- 
Weigert and Giemsa stains for bacteria in 
the lung tissues revealed no organisms The 
Brown-Brenn stain, which is especially use- 
ful for Gram-ilegative bacteria, showed no 
Gram-negative organisms, and no evidence 
of secondary infection 

Discussion 

The literatuie contains published re- 
ports of eight autopsies on fatal tulare- 
mia In Francis’ case 10 , the chest was 


not prosected, though there was clini- 
cally a pneumonia Verbrycke s re- 
ported m the lungs typical acute 
tularemic nodules, the size of small 
shot, and one the size of a walnut 
These had an associated bronchopneu- 
monia in adjoining alveoli and bron- 
chioles. Bardon and Berdez 11 de- 
scribed small necrotic patches involv- 
ing several alveoli The septal walls 
were necrotic The necrosis resembled 
that of tuberculosis Palmer and Hans- 
mann's 9 case presented what they 
termed an “inconsiderable” bioncho- 
pneumonia, but they noted unusual 
numbers of vacuolated mononuclear 
cells in the smaller vessels and wan- 
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dering into the alveoli Bunker and 
Smith 12 found a marked bronchopneu- 
monia, with extensive necrosis of the 
alveolar walls as well as of the free 
exudate The cellular exudate con- 
sisted chiefly of polymorphonuclear 
leucocytes, though many lymphocytes 
and endothelial cells were present 
The peribronchial lymph-nodes in all 
the foregoing weie reported as show- 
ing typical tulaiemic gianulomatous 
foci, in either the acute or the sub- 
acute stage W M Simpson’s 6 case, 
the most acute to come to autopsy, 
had no pneumonia, but two typical 


acute tularemic nodules weie found m 
the lung tissue The case of Good- 
pasture and House 1 showed only a lo- 
calized pleuns) with a mononucleai cell 
exudate, near the enlarged penbion- 
clnal lymph-nodes In Bruecken’s 3 case 
(m which the patient had recoveied 
from a pneumonia m the early weeks 
of the disease), the lungs were found 
clear at autopsy when death from 
chronic glandulai tulaiemia finally oc- 
curred five months after the onset 
In buef then, seven out of the 
eight cases m which the thorax was 
prosector! ( 87 5 pei cent) presented 



Fig S Subcndothelial edema and mononuclear ccllul ir exudate m lntima 01 puto- 
nary vessel Serous and fibrinous exudate in adjoinmp ah cob with nccroMS 01 tan* ti- uc 

and the contained exudate 
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tularemic lesions of some type m the 
lung ; and in five of the eight (62 5 
per cent) there was diffuse pneumonic 
involvement. Of all the reported fatal 
cases, now numbering twenty-five, nine 
(36 per cent) showed pneumonia 
either clinically or at autopsy 

The present case report indicates 
that an infection by B tidarense oc- 
curred without demonstrable localized 
granulomatous ulceration on the skin 
and without regional lymphatic in- 
volvement In the absence of periph- 
eral localized tularemic lesions in either 


the skm or lymphatics, one must con- 
sider here the possibility of primary 
respiratory tract infection, with direct 
interstitial invasion of the lung. The 
mode of infection of the lung cannot 
be determined from the data available, 
but the case is of value since it gives 
an opportunity to describe m detail the 
pulmonary lesions 
The presence in the stroma of the 
lung of the typical miliary necrotic 
focal lesion is the most significant 
single finding, from the standpoint of 
identifying the pneumonia as of tulare- 



. ^ ,r „ < \ riirombosis of pulmonarv "vessel showing subcndothclial edema and * n J' 

< ctuuhrcxvd tie Necrosis of the surrounding lung alveoli and the contain'.'* 


t£ff" 
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nuc oiigm The other outstanding 
feature is the extreme subendothelial 
edema and mononuclear cellular in- 
filtration m the blood vessels This 
latter observation has not been re- 
corded previously It is of consider- 
able interest, as we believe this vascular 
lesion with the associated thrombosis 
in the affected vessels, explains the pe- 
culiar necrosis that has been noted m 
tularemic lung inflammations The 
usual proliferative and obliterative 
changes in the smaller vessels and 
capillaries, which were first described 
in tularemic lesions in the human by 


one of us (Permar and Weil 13 ), and 
subsequently by Francis mid Callen- 
der 3 , and others, are not present, prob- 
ably because of the rapidly fatal course 
of the disease The predominance of 
mononuclear leucocytes in the cellular 
exudate is evident in this case, as in 
most of those previously described 
We believe that we have demon- 
strated a pneumonia with morphologic 
changes which are presumably specific 
for tularemia and recognizable with 
reasonable certainty in the absence of 
a suggestive history 01 of a positive 
agglutination test It is of course to 
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be kept in mind that the duration of bits), is veiy important m the diag- 

the disease may well alter somewhat nosis and further, that the agglutina- 

certain phases of the microscopic re- tion test is necessary for absolute con- 

action Furthei, we are not aware of firmation It must be kept in mind, 

a pulmonary inflammation occurring m as indicated by this case, that a posi- 

any other infectious disease that has tive agglutination test may not be de- 

exactly the chaiacteis described here veloped early in the disease 

As to the clinical importance of 
lung involvement m tularemia, we Summary 

agree with Francis 5,14 who has stated The case of tularemia which foims 
that a pulmonary lesion indicates a sen- the basis of this report was remark- 

ous prognosis This is borne out by able m that there was neither a peripli- 

the high incidence of pneumonia in eral ulcerative lesion nor legional 

fatal cases. We would emphasize that lymphadenitis The outstanding clin- 

the history of contact with earners of ical manifestations were a markedly 

B tularensc (most commonly wild lab- toxic state and an atypical pneumonia 
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Tularemia was suggested by the history 
of handling dead wild rabbits and was 
confirmed by a positive agglutination 
test for B tulaiensc on the patient’s 
blood serum 

At autopsy, the gross findings in the 
lung were unusual, indicating an acute 
lobar pneumonia with much interstitial 
inflammation and necrosis The lesion 
suggested an acute diffuse reaction of 
granulomatous type 

The histopathologic lesion was es- 
sentially an interstitial pneumonia, dis- 
tinguished by multiple miliary necrotic 
foci throughout the stroma of the dis- 
eased lobe These necrotic foci were 
identical with those seen m an acute 
diffuse tulaiemic infection An in- 
tense and widespread inflammatory 
edema accompanied the development of 
the specific tulaiemic nodules m the 
lung The blood vessels of the af- 
fected lobe showed great edema of the 
subendothehal and adventitial connec- 
tive tissue, with an infiltration of mono- 
nuclear leucocytes into these coats 
This involvement of the vessels pro- 
duced much narrowing of their lumina, 
and complete occlusion by thrombosis 
was often found Areas of necrosis of 
considerable size and irregular outline 


were a striking feature of the nncio- 
scopical findings This necrosis \\a- 
associated clearly with the vasculai le- 
sions just described, and appeared to 
have been caused directly by the vascu- 
lar narrowing and occlusion 
Thus it may be stated that when a 
diffuse pulmonaiy involvement occuis 
in the course of a tularemic infection, 
the prognosis must be grave, as acute 
tularemic inflammation of the lung is a 
progressively destructive lesion This 
is borne out by the data available on 
fatal tularemia 

The authors take pleasure m availing 
themselves of this -opportunity to express 
their thanks to Doctor John M Johnston ol 
Pittsburgh for his kind assistance in the 
preparation of the microphotographs il- 
lustrating this paper 

Since this paper was written, the author-, 
have learned from Dr Edward Francis ot 
the Public Health Service, National Insti- 
tute of Health, Washington, D C , that four 
other autopsy reports, two with prominent 
lung lesions, arc m process of publication, 
and Hartman of Detroit reported before the 
American Association of Pathologists ami 
Bacteriologists, April 2, 1931, an autopsy on 
tularemia with interstitial tularemic pneu- 
monia among the findings These cases add 
somewhat to the evidence that pulmonic 
tularemia has a grave prognosis 
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Experimentally Produced Lesions of the Liver*t 

By Jesse L Bollman, M D , and Frank C. Mann, M D , 
Rochester, Minnesota 


M ANY problems of clinical 

medicine have been clarified by 
experimentation on animals 
This method has numerous advantages 
in that most of the factors which en- 
ter into the production and progression 
of abnormal processes are capable of 
exact control Although it is not as 
yet possible exactly to simulate in ani- 
mals all of the types and phases of 
hepatic disorders, it is possible to pro- 
duce experimentally most of the ab- 
normal conditions usually associated 
with hepatic disease m human beings 
With our associates we have studied a 
large number of animals following 
various procedures which have direct- 
ly affected the liver, and it is from 
these animals that we have drawn our 
conclusions concerning the physiology 
and pathology of the liver 

Perhaps oui most valuable data have 
been obtained from animals following 
complete remoial of the liver, 2 ’ 4 ’ 0 ' 7 ' 0 ' 11 ' 
12,14,15,20,21 smce most of the facts 

of this series are well known, only 
brief mention of them will be given 
here After proper preliminary meas- 
ures to eliminate complicating factors 

♦Read at the Baltimore Meeting of the 
American College of Physicians, March 23 
to 27, 1931 

tFrom the Division of Experimental Sur- 
gerj and Pathologj, The Mayo Foundation, 
Rochester, Minnesota 


such as portal stasis, the liver may be 
completely removed and the signs of 
complete hepatic insufficiency may be 
observed Because the liver alone 
adds glucose to the blood, hypoglycemia 
is the first definite symptom referable 
to the absence of the liver Fortunate- 
ly, m the human being only the rare 
case of extreme acute atrophy of the 
liver presents this symptom If hypo- 
glycemia is prevented by the adminis- 
tration of glucose the Iiverless animal 
presents no unusual symptoms for 
twenty-four to forty-eight hours, at 
which time a characteristic set of symp- 
toms develops and death from com- 
plete hepatic insufficiency follows 
These symptoms are loss of hearing, 
loss of vision, loss of reflexes, muscular 
rigidity, coma, convulsions, and death, 
progressively occurring in the order 
mentioned, the entire course usualh 
lasts from thirty minutes to four 
hours We know of no hepatic disease 
in which these symptoms are exactly 
reproduced, although se\eral of them 
are noted in fatal cases of supposed 
hepatic insufficiency In addition to 
loss of the pow'er of forming sugar, 
the Iiverless animal also loses the 
power of forming urea of destrojing 
ammo acid and uric acid, and of ef- 
fecting other metabolic changes for 
which the lner is essential. 


<599 
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It would appear that an) test 8 cap- 
able of measuring the metabolic 
changes which depend entirely on the 
liver would give an accurate index of 
the efficiency of this organ There are 
several reasons \\h) such tests show 
but little, and studies of animals from 
which the liver has been partially re- 
moved reveal some of the reasons for 
failure of these tests In the dog, and 
in many other animals, the liver con- 
sists of several distinct lobes, one or 
more of which may be successfully re- 
moved Immediately following such 
operations the remaining portions of 
the liver begin to hypertrophy and by 
serial operations removing a lobe of 
liver every few weeks, it is possible to 
temove more hepatic tissue than was 
originally present and still have a 
noimal weight of hepatic tissue re- 
maining m the dog Even the liver of 
the normal adult dog is capable of re- 
stoiation of more than ioo per cent of 
its weight During this piocess no 
signs of hepatic deficiency aie observed 
except a ti ansient upset of a few days 
duration which probably is due to in- 
jury of the remaining hepatic tissue 
rather than to actual deficiency because 
of lemoval of tissue 

It is possible to prevent this rcstoia- 
tion of liver following partial removal, 
and each of the three methods I will 
describe have their counterpart in most 
uastv of chronic disease of the liver 
Restoration of hepatic tissue is great- 
I\ reduced <n complete!) absent m the 
presence of obstructive jaundice 1 ' 1 , in 
the presence of marked cirrhotic 
‘ hanjjes m the liver, or when the portal 
blood supply to the liver has been re- 
duced, .iv In an Kck fistula 10 When 
om of these tlire** conditions is present 


partial hepatectomy may be pei formed 
without subsequent increase in the size 
of the remaining part of the liver 
With these methods animals may be 
maintained by proper dietary precau- 
tions with less than twenty per cent of 
the normal amount of hepatic tissue 
These animals show surprisingly little 
evidence of decreased hepatic effi- 
ciency by any of the functional tests 
which we have employed It is obvious 
that less than twenty per cent of the 
liver can accomplish the work of the 
entire organ 

Animals with complete obstructive 
jaundice caused by ligation of the 
common bile duct show many signs 
which are familiar to the physician 
For the first few days the liver is en- 
larged, but it soon becomes smaller 
than normal, and there is rather ex- 
tensive atrophy of hepatic cells Under 
ordinary conditions the jaundiced dog 
does well for a few weeks, but after 
this time many interesting phenomena 
may appear In the first place, a diet 
rich in carbohydrate becomes increas- 
ingly more necessary for the mainte- 
nance of these animals, we use milk 
bread, and syrup After two or three 
months a diet exclusively of meat, 1 
taken, will prove fatal within about 
one week, but with a diet high m car- 
bohydrates life may be prolonged for 
at least a year Abdominal an( 
esophageal varices develop and honor 
rhage into the gastro-intcstinal tract is 
of frequent occurrence Duodena 
ulcer" occurs m an extremely high p cr 
callage of cases Ascites develop 
spontaneously in the later periods 0 
obstructive jaundice, and may he P r ° 
duced and relieved experimental!) 
an earlier period bj dietary meagre 
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Infectious cirrhosis, expenmentally 
produced, is very similar to that rathci 
infrequent type as seen in man Fol- 
lowing experimental cholecystentei os- 
tomy 1 there is an ascending infection 
of low grade involving the bihaiy 
ducts After several months the gross 
appearance of the liver is not unlike 
that in the usual type of nodular cir- 
rhosis, and on the cut surface of the 
liver are seen marked thickening and 
dilatation of the bile ducts, with 
marked cicatricial changes Micro- 
scopic examination discloses that the 
infective process has encroached on the 
hepatic parenchyma and there is in- 
filtration with leukocytes, and latei 
with round cells There are definite 
zones of fibrous tissue sunounding the 
biliary ducts and in this there are many 
proliferating small bile ducts which 
present a picture suggestive of canal- 
ization such as that which occuis m a 
thrombosed blood vessel Animals 
with infectious cnrhosis have no defi- 
nite symptoms until the liver is ex- 
tensively involved Gastro-mtestinal 
upsets, diarrhea, vomiting, and oc- 
casional melena, are usually the first 
symptom/: noticed With progiession 
and continued attacks of gastroin- 
testinal bleeding, definite anemia usu- 
ally develops, and a small amount of 
ascitic fluid may be present befoie 
death Jaundice has not been ob- 

served, except as a terminal event 
To produce an experimental pictme 
similar to the usual type of port.! I 
cirrhosis, it is necessary repeatedly to 
administer sublethal doses of a toxic 
agent which produces acute necrosis of 
the liver We have used carbon tetra- 
chloride and tetrachlorethane The lat- 
ter was extensively used as a solvent 


foi wateipioof ueioplane pamt betou 
it was discovered that many w orkei *. 
with this poison contracted subacuti 
yellow atrophy or cirrhosis The meth- 
od of administration to experimental 
animals detei mines somewhat the ehai - 
acter of the lesions produced If tin 
matenal is injected into the spleen u- 
peatedly, extensive atrophy of the left 
side of the livei occurs and theic is 
marked hypertrophy of the right lobe* 
of the liver Injection of the matenal 
by peripheral vein or subcutaneoush 
and also oial administration, is fol- 
lowed by moie or less diffuse acute 
necrosis, with subsequent permanent 
changes in the liver These changes al- 
so lepresent atrophy and hypertrophy 
but are found in close proximity m all 
portions of the liver Consequenth 
hypei trophic or atrophic cirrhosis mat 
be produced, depending on the pic- 
dominancc of hypertrophy or atiopln 
With increasing injury to the livei 
these animals have most of the symp- 
toms charactenstic of portal cirrhosis 
Gastrointestinal upset*? diarrhea, and 
intestinal hemorrhage aie usually the 
first symptoms observed, and definite 
retention of dy’C may be detected 
With continuation of administration of 
the toxic agent, slight jaundice may Ik 
produced, and finally marked a*?ciles 
may develop Few of these animals 
die of actual hepatic insufficiency 
many have died following excision of a 
small piece of liver for histologic ex- 
amination, a procedure that is relam < - 
ly harmless to the normal anuml 
Many die following extensile gastro- 
intestinal hemonhage, and m many 
chronic or subacute duodenal ulcer de- 
velops. with subsequent perforation 
and peritonitis We ha\e lost a Iaigi 
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number of animals following repetition 
of administration of the toxic agent 
The necrosis produced seems to be 
more extensive as the liver becomes 
more severely injured, and a picture 
similar to that of subacute yellow 
atrophy frequently results It should 
be noted that repetition of administra- 
tion of the toxic agent is necessary, 
since this type of lesion is not progres- 
sive, and the animals improve con- 
siderably when the toxic agent is re- 
moved 

The chronic lesions of the liver we 
have been able to produce depend on 
the acute lesions repeatedly produced 
Changes are not observed with fre- 
quent doses which are so small that 
acute necrosis is not produced. If 
doses that are too large are used, ex- 
tensive necrosis results, from which 
the animal does not recover The ex- 
tent of acute hepatic injury obviously 
depends on the amount, toxicity, and 
specificity of the toxic agent used In 
this respect it may be noted that we 
ha\e been unable to produce hepatic 
necrosis with alcohol alone, but the ad- 
dition of alcohol to several toxic sub- 
stances produced much more extensive 
lesions This increased toxicity may 
be due to the fact that most of these 
toxins are soluble in alcohol and that 
the effective dose is greatly increased 
when they are absorbed with the al- 
cohol Additional reasons for in- 
creased necrosis may be found in the 
fact that alcohol injures the liver so 
that it is unable to combat additional 
poisons There is considerable evi- 
dence that the extent of hepatic injury 
depends on variations m the more 
or los specific resistance of the liver 
if * * ri J ur > In much more exten- 


sive lesions are produced by chloro- 
form 18 or carbon tetrachloride 5 when 
the animals are maintained on a meat 
diet than if they are maintained on a 
diet high m carbohydrate and rich in 
calcium The difference m activity of 
the hepatic cell appears to be correlat- 
ed with the amount of glycogen m the 
liver and is less when the fat is more 
predominant In this respect it should 
be noted that there is a cycle 18 of 
changes in the glycogen and fat content 
of the liver, daily, with relation to the 
time of meals Toxic agents are much 
more effective when administered to 
the fasting animal than when ad- 
ministered even several hours after the 
taking of food. Impairment of circula- 
tion in the liver increases the effective- 
ness of many hepatic poisons After 
exclusion of the portal blood from the 
liver by an Eck fistula, carbon tetra- 
chloride is more than ten tunes as ef- 
fective as similar doses given to normal 
animals 

Many animals with considerable nec- 
rosis and with fatty changes in the liver 
show no symptoms, but when necrosis 
is more extensive, gastro-intestinal up- 
sets, jaundice, and a small amount of 
peritoneal fluid may be noted If f ur * 
ther toxin is not administered, and if 
the necrosis is not too extensive, re- 
parative processes begin in a short time 
Within twenty-four hours there >- 
marked leukocytic infiltration, an 
Ijmphocytes predominate later. The 
disintegrated hepatic cells appear to he 
removed by phagocytes, and their ph cc 
is taken by new hepatic cells whici 
have arisen by division of the adjacent 
uninjured hepatic cells There is aM 
a proliferation of fibrous tissue, ap 
parentlv arising from that around the 
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portal spaces Repetition of this pro- 
cess may give rise to extensive scar- 
ring of the liver, such as is seen m 
typical portal cirrhosis Hypertrophic 
nodules develop, apparently by divis- 
ion of a few hepatic cells into many 
cells in a restricted area, so that lobular 
arrangement is not possible, and these 
islands of hepatic cells show little re- 
lationship to the blood vessels and 
biliary ducts of the liver 

In general, it may be said that the 
reparative processes of the liver tend to 
restore that organ to normal appear- 
ance, and it is surprising to see that 
after extensive injury, restoration of 
the liver may be so effective that the 
organ appears quite normal Con- 
tinual repetition of the process, how- 
ever, gives rise to cirrhosis in which 
the size of the liver depends on the pre- 
dominance of hypertrophy of the 
hepatic cells, or their absence due to 
the extensive cicatricial changes 

Our observations on experimental 
animals may be summarized best by 
considering those processes which m 
general appear to affect the response of 
the animal to the alterations in path- 
ologic changes m the liver One of the 
most striking observations, already re- 
ferred to, is that the liver possesses 
huge reserve as evidenced by the ex- 
treme amount of liver that may be in- 
jured or removed without the produc- 
tion of any symptoms referable to the 
liver Actual removal of as much as 
eighty per cent of that organ is not at- 
tended by a measurable loss of hepatic 
function, and sufficient liver remains 
to enable the animal to carry out all of 
its normal life and to appear to be 
well In addition to the fact that less 
than twenty per cent of the normal 


liver is necessary, the liver is capable 
of more than ioo per cent replace- 
ment due to the restoration of tissue 
These observations appear to offer a 
definite explanation for the fact that 
the classical signs and symptoms of 
cirrhosis do not appear until the liver 
has been almost completely worn out 
by the repeated attacks of some toxic 
agent It is to be noted, also, that 
the three factors which prevent res- 
toration and repair of the liver in the 
experimental animal are each present 
in cirrhosis, that is, more or less ex- 
tensive cicatrization of the liver, reduc- 
tion of the actual blood supply to the 
liver, and jaundice That cirrhosis is 
not entirely a hopeless condition, how- 
ever, appears from the observation 
that animals with extensive cirrhosis, 
ascites, and jaundice do not continue 
to progress downward, but recover 
from their symptoms when the toxic 
agent is removed and a diet high m 
carbohydrate is administered 

The development of collateral cir- 
culation in the experimental animal ap- 
pears similar to that found m the 
human being In extensive cirrhosis 
from toxic agents, obstructive jaundice 
of long duration, or uncompensated 
extensive removal of hepatic tissue, the 
veins of the entire portal region are 
found to be dilated, and varicosities 
develop in the esophageal veins and m 
the abdominal wall Hemorrhage into 
the gastro-mtcstmal tract is of fre- 
quent occurrence, but massive fatal 
hemorrhage is less common Most ani- 
mals with extensively injured lucre 
have tarry or bloody stools and definite 
anemia This intestinal bleeding i« 
seldom continuous, usually it occurs 
in attacks lasting from two to ten da.-, 


704 


Jesse L Bollman and Frank C. Mann 


after which there are spontaneous re- 
missions of short duration In some 
animals a subacute or chronic duodenal 
ulcer develops from which hemorrhage 
may occur Studies of the blood of 
these animals fail to show any definite 
alterations m the known factors con- 
cerned in coagulation It is obvious 
that the control of coagulation is less 
stable than normal when the liver is 
extensively injured Values for blood 
fibrinogen and blood platelets may at 
times be found to be low, but later, m 
the same animal, may be normal 
Coagulation time and clot retraction 
time arc likewise variably found to be 
delayed or normal Obviously, other 
factors affect the coagulation of the 
blood m addition to the definite, al- 
though vague, influences of the liver 
That the hepatic factor, however, plays 
a definite part in the hemorrhages, is 
evidenced by the fact that we have 
never observed this type of bleeding in 
dogs prepared for removal of the liver 
m thicc stages In this method both 
the vena cava and the portal vein are 
occluded below their entrance into the 
liver and there is extensive collateral 
circulation sufficient to return both 
ca\al and portal blood to the heart, 
the liver is only slightly injured, if at 
all, and bleeding or a change m the 
factors of coagulation does not occur 
Rcco\ery of animals from extensive 
hepatic injuiv is accompanied by re- 
on cry from this hemorrhagic tendency, 
although the collateral circulation may 
not appear to be altered 

Since* a small amount of hepatic 
tissue is sufficient to maintain the 
normal functions both metabolic and 
ot reton. . of that organ, it docs not 
appear surprising that most functional 


tests fail to indicate hepatic pathologic 
changes until they ai e extensive Many 
of the metabolic tests which have been 
devised are influenced by the previous 
diet and the condition- of the othei 
organs of the body, as well as by the 
condition of the liver This is par- 
ticularly true of a number of tests de- 
vised to determine the activity of the 
liver m carbohydrate metabolism, and 
some of these we have found to give 
similar results when applied to a 
normal animal as to one completely de- 
prived of its liver Tests based on the 
activity of the liver in the metabolism 
of protein give the anticipated results 
m entire absence of the liver but devia- 
tion from normal is not appreciable in 
cases of hepatic injury unless the in- 
jury is extreme In most of our ex- 
periments on rapidly failing animals 
failure of protein metabolism was pres- 
ent, and usually the fatal termination 
ensued in a few days Quantitative 
estimation of the detoxicating po" cr 
of the liver, particularly with salicj - 
lates, camphor, compounds of phenol 
and so forth, have not been satisfacton 
in our hands We have distinct e\i- 
dence that many of these compound 5 ; 
are conjugated paitially or complete- 
ly in the entire absence of the liver. 
The guanidine 17 content of the bloo 
may be definitely elevated in the p rCi 
ence of acute intoxication with ex- 
tensive hepatic necrosis, but it rapid!) 
returns to normal without giving nnv 
indication of the amount of pcrniancn 
injury to the liver 

Tests designed to evaluate the 
cretory function of the liver apP car * r ’ 
he the most satisfactory of anj hepa {K 
tests v.e have used. Failure of tlu 
function is indicated by bilirubinf 111 
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this is not observed in the experimental 
animal without biliary obstruction un- 
less extensive hepatic injury is present 
\cute hepatic necrosis is usually ac- 
companied by bilirubinemia of a degree 
approximately parallel to the extent of 
the hepatic injury In acute and 
chronic hepatic injury, the van den 
Bergh reaction is direct Extensive 
lesions of the liver also produce 
definite delay in the excretion of bili- 
rubin and othei chromogenic sub- 
stances which may be injected intra- 
venously We have recently determined 
the retention of bromsulphthalein 
m a series of dogs with varying de- 
grees of experimentally produced 
cirrhosis Several tests were made 
prior to surgical exploration and bi- 
opsy, and seveial tests were made aftei 
this procedure, befoie additional carbon 
tetrachloride had been administered to 
produce more extensive cirrhosis In 
each animal the degree of retention of 
dye was compaied with the gross and 
microscopic appearance- of the liver 
For the most part, there was very 
satisfactory correlation between the de- 
gree of injury to the liver, as esti- 
mated from the gross appearance and 
histologic section, and the degree of re- 
tention of dye There were, however 
exceptions m sufficient numbers to 
demonstrate cleaily that the last word 
is yet to be said lcgarding the func- 
tion of the livei and its pathology A 
few animals with extensive cirrhotic 
changes, usually hypertrophic, gave no 
evidence of letention of dye, although 
few normal-appearing hepatic celh 
could be demonstrated histologically 
A few normal animals, with no 
demonstrable hepatic lesions, gross or 
microscopic, showed marked retention 


of dye It should also be mentioned 
that a few livers, which microscopi- 
cally appeared to be definitely cirrhotic, 
appeared grossly to be normal 
Ascites develops spontaneously in 
animals with very extensive cirrhosis, 
and also following obstructive jaundice 
of long duration Under both of these 
conditions we have been able to pro- 
duce and remove ascitic fluid by diet- 
aiy measures Animals with obstruc- 
tive jaundice were maintained for three 
or four months on a diet of milk, bread, 
and syrup and showed no evidence of 
ascites They were then fed meat for 
three or four days. In most animals 
the presence of ascites could be de- 
termined by inspection of the abdo- 
men within twenty- foui hours after 
the feeding of meat ivas instituted It 
was not uncommon foi the abdominal 
circumference of an animal weighing 
five to seven kilogiams to increase 
from an original measurement of about 
35 centimeters to more than 50 centi- 
meters, and from one to three liters of 
fluid could be aspuated from the peri- 
toneal cavity In many animals this 
process was lepeated seieial times 
Certain animals appeared more resist- 
ant than othei s, but m all ascites de- 
veloped within four day s of the initia- 
tion of repeated feeding of meat In 
a feiv experiments the animals refused 
to eat meat m any form, and feeding 
by stomach tube was not \ei\ success- 
ful Most of the animals that were 
rcfiactory to formation of ascitic fluid 
became less so as the mtcnal follow- 
ing complete biliary obstruction 111- 
ci eased, and with repetition of the 
regimen of meat feeding \s the pro- 
cess was repeated more and mort 
ascitic fluid could be formed with Mini- 
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ler and smaller intake of meat Ex- 
perimental cirrhosis must be very ex- 
tensive before ascites can be produced 
m this way, but if the cirrhosis is ex- 
tensive enough feeding of meat will 
produce ascites 

The active substance which produces 
ascites in these animals is probably not 


liters of newly formed ascitic fluid 
can be withdrawn Control experi- 
ments with the addition of salt to the 
diet have produced entirely negative 
results 

The ascites disappeared in most in- 
stances when the meat or the meat 
extract was withdrawn from the diet 



Fig i. Atrophy and hypertrophy of the liver In the upper row are the lobes o 
dog’s liver three 3 ears and three months after a series of injections, lasting three mom • 
of small amounts of carbon tetrachloride into the spleen In the lower row are the *ot>" 
a normal liver of the same weight removed from a normal dog of the same size niP 
tropin of the right lateral lobe and atrophy of the other lobes may be noted This conai 
n not changed from that seen at exploration two and a half years previously 


protein Froteins of milk do not favor 
the production of ascites The active 
principle appears to be in the water- 
soluble cxtractiv es of meat The feed- 
ing of meat extract which is free from 
protein and fat produces results which 
are cv on more striking than the feed- 
ing of moit Within four to six hour 5 ; 
after feeding twenty-five grams of 
meat extract to animals with obstruc- 
tive jaundice of long duration, or with 
cirrhosis, marked abdominal 
d ! ‘ ***<*! o i- evident and two or three 


The substitution of large amounts 0 
carbohydrate to the diet seemed to ai 
in the removal of the fluid; the flu* 
disappeared more rapidly than when 
all food was withheld With repeti 
tion of the formation and removal 0 


ascitic fluid, the animals became m nrt 
susceptible to accumulation of » u,( ’ 
and the time of disappearance of j l£ 
fluid with the feeding of glucose ^ 
came greater and greater The me> 
curia] diuretics, given in small 
were nkn effective in reducing the »* 
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cites, but these too became less effective 
after several administrations Trans- 
fusion of blood into those animals 
with ascites that showed definite evi- 
dence of anemia, and in some instances, 
also, definite reduction of the values 
for plasma protein, were effective in 
removal of ascitic fluid Transfusion 
was not effective m the animals with 
ascites if these changes m the blood 
were not present In all of our ex- 
periments the progressive loss of re- 
sistance to the accumulation of ascitic 
fluid was accompanied by increased in- 


jury to the liver, either by the increas- 
ing duration of biliary obstruction or 
by continuation of administration of 
carbon tetrachloride 
The mechanism by which meat ex- 
tract produces ascites m these animals 
is not understood In the animals in 
which it does produce ascites there does 
not seem to be any alteration in the 
control of peritoneal fluids prior to 
the administration of the extract If 
saline solution or ascitic fluid, either 
from dogs or men, is injected into the 
peritoneal cavity of dogs, it is absorbed 



Fir 2 Experimental cirrhosis from carbon tetrachloride The Incr oi a d q wh<' 
had received 100 doses (5 cc each) of carbon tetrachloride cner a pt'iod 01 ns<» 
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as lapidly by animals which aie m the 
pre-ascitic stage as by normal animals 
It would appeal that meat extract 
might produce ascites by one of three 
possible mechanisms, none of which is 
pioved (i) because of a specific 
colloidal effect on the blood or vessels 
which enables water to diffuse into 
body cavities more icadih than 


normally, (2) a specific effect on the 
liver, which pioduces constriction of 
the mtrahepatic portion of the poital 
system with subsequent sufficient in- 
crease m poital pressuie to produce 
vascular changes in the abdominal vis- 
cel a, or (3) specific irritation of the 
peritoneal surfaces, which increases the 
secretion of fluid from these sm faces 



1 ir 3 lhpt_rtr<j]»hic cirrhosis with Mib'cqucnt atropln Sue of the lwer or 
u.no^ritnnLuin. n. normal animal m the «.amt weight ami m?c as that illustrate fl m * 0 
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and inhibits their absorption of fluid 
It is to be noted that in any case, ex- 
tensive injury to the liver must be pres- 
ent, so that it appears obvious that a 
normal liver must compensate for, or 
detoxify, this active agent which will 
produce ascites when the liver is ex- 
tensively injured 

In all of our experimental work, the 
proportion of carbohydrate m the diet 
of animals with extensive hepatic 
lesions is of outstanding importance 
In the entire absence of the liver, ani- 
mals succumb to hypoglycemia unless 
glucose is given We have maintained 
dogs with complete biliary obstruction 
for six to twelve months on a diet of 
milk, bread, and syrup, and have re- 
peatedly observed the rapidly fatal ef- 
fects of diets composed entirely of 
meat After biliary obstruction has 
been present for three months we have 


been unable to cause a dog to survive 
on a diet entirely of meat for more 
than six days The protective value of 
carbohydrates against hepatic injury 
from toxic agents is well illustrated b\ 
the following experiment 

Four dogs were maintained on a diet of 
milk, bread, and syrup, and four on a mixed 
diet, containing about 25 per cent meat pro- 
tein, so per cent carbohydrate, and 25 per 
cent fat, four other dogs received as much 
meat as they desired All of these animals 
received daily doses of 10 cc of carbon 
tetrachloride by mouth At the end of one 
month, one of the animals that was fed meat 
had marked ascites and died two w’eeks later 
Within three months ascites developed in one 
of the remaining animals, which later died, 
and the other two meat-fed animals were 
distended with ascitic fluid In the same 
period of three months, the other eight dogs 
remained in good condition and showed no 
signs of ascites Biopsy revealed that the 
livers of the animals to which meat had been 
fed suffered more extensive injury than was 
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Fig 4. Hynertropluc cirrhosis, specimen remosed from dog the div the rotirtitn 
gram shown in figure 3 b was taken 
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present m the other animals, although lesions 
with the definite appearance of cirrhosis were 
present in all 

Glucose is of definite value follow- 
ing surgical procedures on animals with 
extensively injured livers Following 
opeiation, these animals are markedly 
lacking in resistance, and extensive de- 
generative changes rapidly occur in the 
injured liver Intravenous injection of 
large amounts of glucose appears to 
enable many animals to recover that 
would almost certainly succumb had 
the glucose not been given This same 
specificity for glucose appeals in ani- 
mals suffering from acute intoxication 
following excessive administration of 
hepatic toxins 


Summary 

From our experimental studies of 
animals with definite pathologic lesions 
of the liver we feel justified in draw- 
ing a few general conclusions 

First, because of the extensive re- 
serve and extensive repaiative pro- 
cesses of the liver, symptoms of 
chronic hepatic disease appeal as evi- 
dence that most of that organ has been 
destroyed and that the capacity for re- 
parative processes is almost exhausted 
In our experiments, however, removal 
of the agent responsible for the pro- 
duction of hepatic lesions has enabled 
the animal (and liver) to recovci 
sufficiently to maintain fail ly nonnal 
life 
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Second, a definite tendency towaid 
intestinal hemorrhage is present m ani- 
mals with extensively injured livers, 
and this tendency improves as the con- 
dition of the liver is allowed to im- 
prove, although the distended varices 
of the collateral cn dilation remain 


Third, ascites in the experimental 
animal may be controlled bv dietarj 
measures 

Fourth, diets rich in caibohvdrates 
appear to be essential for the mainte- 
nance of animals with extensnely in- 
jured livers 
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Further Studies in Allergic Migraine: 

Based On a Series of Two Hundred and Two Consecutive Cases 5 '*"!* 

By Ray M Raeycat, MA, MD, FACP, and Herbert J Ri N icer,, 
BS, MD Oklahoma City, Okla 


I N a recent work on the hereditary 
factor in allergic diseases by one 
of us 1 , it appears that migraine is 
interchangeable in the linkage with 
asthma and seasonal hay fever, which 
is excellent evidence that they have a 
common etiologic factoi, namely, a 
specific sensitization That protein 
sensitization is the causative factor in 
true bronchial asthma and seasonal 
hay fever is generally accepted In a 
previous study 3 of allergic migraine a 
family history of allergy was elicited 
in 85 4 pei cent of all cases We ob- 
served that many asthmatic patients 
also suffered from migraine A large 
per cent of migraine cases studied gave 
definite reactions to one or moie foods 
and the results of tieatmcnt, based on 
our allergic findings, were equal to 
those obtained in the treatment of 
asthma Oui study led us to believe 
that the exciting factoi in pi obably 1 00 
per cent of true migiaine cases is .1 
specific sensitization to one or more 
foieign proteins 

The data contained in this papei 
weie collected from a leview of 202 

■'■Presented at the Baltimore Meeting 01 
the American College of Physicians Much 
2 7 , 1931 

tFrom the Utmersitj of Oklahoma Medi- 
cal School and the Bah cat Ha> Fc\er 
md Asthma Clinic, Oklahoma Cit\ , Okla 


consecutive cases of migraine examined 
at our private clinic, of which tlieio 
were 135 female and 67 males, and 
from a careful questioning of 198 
practicing physicians, 260 medical 
students, 107 nurses, 845 women teach- 
ers, 581 male and 521 female high 
school students, and 270 unemployed 

We were stimulated to give this sub- 
sequent review as we believe we lmc 
much additional evidence to substanti- 
ate the conclusions drawn fiom otn 
first study 

Agl, ai Ojssu 

Alger 3 finds 3 pei cent of migiaim 
cases develop before 10 years of age 
Block 4 states that the vast majority of 
cases develop symptoms before 23 
years of age Flatau 5 , m a history of 
500 cases, shows that m 12 per cent 
the trouble started before the age 01 
15 Timme 0 remarks that adolescence 
is the chief time of onset Of mu 
series of 202 cases, 60, or 29 7 per cent 
gave a definite history of onset 01 
symptoms before they were 10 yem*- 
of age An additional 306 pci nn 
manifested symptoms before 20 Tin 
fact that 603 per cent of all nugi.t’iu 
develops before 20 is sigmficmt. 1* on>- 
theory as to etiology, which will be dis- 
cussed later is correct 
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Table I 

Distribution of age at onset of clinical manifestation of migraine m patients of all ages, 

based on 202 cases 


Age at Onset 

No of Cases 

Per Cent 

First decade 

60 

297 

Second decade 

62 

306 

Third decade 

30 

247 

Fourth decade 

25 

123 

Fifth decade 

3 

1 4 

After fifth decade 

2 

9 


In ascertaining the histoiy of onset 
of migiaine fiom adults many will an- 
s\\ er the question as follows “As long 
as I can lemember’’, or “About the 
time I started to school, as I remember 
the teacher would send me home from 
school on account of my headaches and 
\omiting” We aie canng at present 
foi a number of cases of migiaine 
uiidei 5 jears of age, most of whom 
tame not on account of the headaches 
hut for relief of some other alleigic 
s\ nth 0111c We have a fen cases whose 
sMiiptoms did not appear until after 
qu Oigamc biain lesion, howevu, 
should always be thought of 111 one 
dc\ eloping headache at this age 

Incidi \cl or Migraine 

No rcfeicnce has been found in the 
hteratuic to the fiequenc} with which 
this s\ nipt 0111 tomplex occurs Busi- 
ng men, society women and students 
aie reported to be moie subject to the 
>\ ndrome than otliei people That 
migraine is 11101c common 111 women 


than men is frequently mentioned As 
a means of trying to determine the 
number of people wdio suffei with 
t3 r pical attacks of migiaine, w r e inter- 
viewed personally, or (with the assist- 
ance of Dr H H Cloudman, chief 
physician to the Oklahoma City Pub- 
lic Schools, through a detailed question- 
naire) obtained data concerning, the 
history of migiaine in 2,728 individu- 
als 

It appeals fiom the above findings 
that migraine is about twice as com- 
mon in the female as 111 the male, and 
that it occuis twice as often in doctors 
and male high school students as m un- 
employed male laboiers We have al- 
ways contended that migraine, hhc 
othei alleigic diseases, occuis in those 
with a highly developed vegetable 
nervous system, therefore the percent- 
age m the unemplojed laborer should 
be much less, and according to our 
findings it is Considenng the fact 
that the incidence of migraine is near- 
1) 4 per cent in the indigent male labor- 


T \i 1 h II 


Incidence of migraine in 

different etudes of 

people 

__ 
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ei, and about io pei cent in the student 
and business class, a conseivative esti- 
mate would place the percentage in peo- 
ple at large at about 7 per cent Con- 
sidenng the age of onset and the dis- 
appearance of symptoms we estimate 
the numbei of people in the United 
States who now suffer from the syn- 
drome at approximately 4,000,000 
From table II it can easily be seen 
that migraine is more common in busi- 
ness men, professional men, and teach- 
ers, than in other people For example, 
we found that 7 9 per cent of all phy- 
sicians and medical students gave a 
history of typical migraine, 104 pei 
cent of all women teachers suffei fiom 
the disease , while less than 4 per cent 
of the indigent labonng men suffei 
from the symptom complex 
A11 answer to the question as to 
why migiaine is moie common among 
business men, piofessional men, and 
leacheis, than 111 faimeis, factoiy 
woikers, and the indigent labonng 
class, is not easy We wish to offei 
the following explanation as a possi- 
ble answei In a study of 1,217 pa- 
tients with asthma and hay fever one 
of us 1 showed that the general health of 
allergic patients is far above the nor- 
mal, and 111 the study of the menial 
activity of allergic children, we 7 found 
75 per cent were either in the superior, 
very superior, 01 genius class, which is 
far above the aveiage From our study 
of those who suffei fiom migraine it 
appears that they follow the rule of 
other allergic patients in regard to gen- 
eial health and also mental activity 
One who has the ability to become 
specifically sensitive and suffei fiom 
some allergic condition has a highly 
developed vegetative nervous system 


Such a system is a prerequisite for a 
good business man, professional man, 
teacher, etc The boy on the farm, or 
the one who comes from the labonng 
class, who mhents a highly developed 
vegetative nervous system, soon leanis 
that he is a good student and enjojs 
his school work He then becomes a 
umveisity student Therefore, from 
these children come our professois, 
doctors, lawyers, pieacheis, bankers, 
society women, etc In other woids 
they naturally drift into the part of 
society where they belong 

S Y M l J 1 0 M A 1 OLOGY 

Not unlike asthma, the frequenc} of 
migiaine headache varies greatl) 
Some patients suffei once a week, 
others every two 01 tlnec weeks or 
every two or llnee months The a\ci- 
age frequency m out series is 011c at- 
tack in three weeks Some patients 
arc never enlirel) free fiom a slight 
headache between attacks The dura- 
tion of the attack again lanes greatl), 
langmg from J2 to 96 hours The 
aveiage duration m our cases was 30 
hours In some instances a remarkable 
periodicity is noticed, cspcciall) m 
women who ha\e attacks just bcfoic 
or during the menses Again, like 
asthma, migraine ma\ disappear during 
pregnancy 

Typical attacks of migraine consul 
of Fust a prodromal stage; second 
aura, thud, attack, f out lit post-mi- 
gramous symptoms 

The ptodtomal staqc in our series 
was characterised In a period of de- 
pression with ner\ousiie«s and lrritalul- 
it\ 111 26 per cent , 19 per cent Mated 
that the) felt unusinll) well the da\ 
previous to the attack , bulimia « a* 
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noted in 23 per cent; and 53 per cent 
gave a history of a druggy or profound 
sleep the night preceding the headache 
The aura was manifested by faint- 
ness or vertigo m 21 per cent ; scintil- 
lating scotomata in 81 per cent; hemi- 
anopsia in 22 per cent , and photophobia 
in 38 per cent Auditory and olfactory 
symptoms were complained of by 4 
per cent and 3 per cent respectively. 
Paresthesia of the hands occurred in 
81 per cent ; of the feet m 3 7 per cent ; 
and of the face in 18 per cent Motor 
symptoms were manifested by motor 
aphasia in 44 per cent , paresis in 0 6 
per cent Vasomotor disturbances 
uere complained of in 7 per cent and 
mental confusion was repoited or ob- 
served in 31 per cent 
The attack consisted of hemicrania 
at one time or another in 94 per cent 
of all cases studied, while the remain- 
ing 6 per cent never experienced pure 
hemicrania A unilateral headache 
" hich became generali7ed was noted in 
49 P cr cent Nausea occurred in 73 
per cent ; emesis in 65 per cent 
Pyrexia has been observed in some of 
the children during an attack 

Post-migi ainous symptoms consist- 
ed of exhaustion m 40 per cent of 
our cnees, polyuria in 6 per cent, 
rhmorrhea in 9 per cent, and a tend- 
ency toward sleepiness m 18 per cent 
\Yc lmc observed a change from the 
tvpKPl migraine attack m a number 
of patients in the late 30’$ and early 
»° v 1 he headache became chronic, 
le^s muix. and usual 1} gcncrnli7ed 
lh s symptom* of the aural stage arc 
u^u *11% le*s marked, nausea persists, 
t ut cm -i- is rare 

In < hik’rt >’ the he idaebe may be 
' ' * * tin* i. tt -tulle tnihh r than 


in adults Gastric symptoms are 
much more common and severe in 
children than in adults. The so-called 
cyclic vomiting in children is probably 
migraine Like asthma and other al- 
lergic symptom complexes, one may 
live under exactly the same environ- 
ment, on a routine diet, and yet for 
some reason either lose his attacks 
entirely or have them milder for a 
period of years, only again to resume 
them m their original severity Mi- 
graine frequently disappears in the late 
40’s m both men and women, but many 
continue to suffer throughout the 
50’s and early 6o’s 

The Hereditary Factor in 
Migraine 

That heredity is the most potent fac- 
tor in the production of migraine is not 
questioned. Timme 0 states that 50 per 
cent show this characteristic and that 
the mother transmits the disturbance m 
75 per cent of the cases Hassin r ’ says 
“heredity is most important in consid- 
ering the cause of migraine It may 
be direct (migraine in parents) or indi- 
rect (various other nervous or menta 
disorders in the family) ” 

Timme and Hassm are neurologist 1 - 
and have studied the subject from < 
neurological standpoint. Neither men 
lions the possibility of a specific sensi- 
tisation as an etiologic factor, or the 
relation that exists between migrau" 
and the well established allergic s>n 
dromes In studying many of t ,c 
family tiecs in our series we have 1> C(< 
impressed with the fact that the di* 
race is interchangeable m the linf'it 1 
with the well established allergic c >“ 
dromes, namely, asthma, seasonal 
fever, perennial hay fiver, wrticat* 
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and certain forms of eczema and co- 
litis It appears that it is only one 
of a number of syndromes which are 
metamorphosed in passing from par- 
ent to offspring For example, five 
children m one family might be 
specifically sensitive to wheat From 
such a sensitivity asthmatic symptoms 
might appear m the first child, eczema 
in the second, hay fever in the third, 
urticaria m the fourth, and migraine in 
the fifth The mother of these five 
children might have been a hay fever 
sufferer due to the Russian thistle 
pollen and her mothei have had asthma 
due entirely to a specific sensitivity to 
cat hair The specific state is not in- 
herited, but only the ability to become 
sensitive 

Four family trees are being offered 
to show the relation between migraine 
and the other alleigic syndromes In 
the pedigree shown in chart I you will 
note that the patient suffers from mi- 
graine and urticaria, that the fathei of 
this patient also suffered from mi- 
graine, but his sister had asthma, and 
the paternal grandmother had asthma, 
one of her sisters had asthma, and one 
brother suffered from asthma, but 
there is no record of migraine in her 
immediate family The patient’s son 
is also an asthmatic In other words, 
in one generation asthma appeals, m 
the next generation some of the chil- 
dren have asthma, others migraine, in 
the third generation migraine and 
urticaria, m the fourth, migraine only 

The family tree as shown m chart 
2 is of interest as we find a patient with 
migraine, who has one brothci and one 
sister with migraine, and whose 
mother had migraine He has one son 
with hay fever and asthma T Ins son 


has a newborn son In all probabiliti 
this newborn will not develop mi- 
graine, hay fevei or asthma, but mat 
develop a sensitivity to food and hate 
eczema, urticaria or colitis 

In chart 3 we find a patient who 
suffers from epilepsy of a type that is 
definitely sensitive to food and has 
been controlled by food elimination 
She has one sistei with asthma and 
one with epilepsy The sister with 
epilepsy has not been treated, but she 
has a child who has asthma Oui pa- 
tient’s grandmothei had migraine, one 
maternal aunt had nngiane, and one 
asthma Her gieat grandmother had 
migraine and her great grandmother’s 
sistei had asthma Here we find mi- 
graine transmitting epilepsy and in 
turn epilepsy transmitting asthma 
Some of the neurologists have tried to 
show us that migraine is very closelj 
associated with epilepsy We hate not 
found it so \Yc believe that those 
epileptics whose family history is satu- 
rated with migiame should be thor- 
oughly studied fioin the standpoint of 
food sensitiutv as a cause of then 
epilepsj 

Our patient as shown 111 chart 4 ha*' 
migraine, asthma and eczema, and tine 
is not an uncommon finding He has a 
sister with asthma, his father had mi- 
graine, one paternal aunt with urlii 1- 
ria, one w ith migraine, and Ins paterna 1 
grand fathei had asthma The patern d 
grandmother had migraine and ec- 
zema More than three-fourths of all 
migraine cases that wc lute Mmhcd 
suffer from other allergic disease* 

Fiom the four cases presented and 
man\ similar one** we line studied u 
appears that migiame :<• inter* In, ige 
able m the linkage with i'-thim, in\ 
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Chakt i Showing the relationship Ciiaht 3 Showing the relationship ljctwcv.ii 

hitwcui asthma and migraine certain tv pcs of epilepsj and migraine 


KEY TO CHARTS 

Q -t-O “HUSBAND AND WIFE 

] ocT O-brothers and sisters 

□ -FEMALE O-MALE 

A -ASTHMA H -HAY FEVER 
E - ECZEMA U -URTICARIA 

M -MIGRAINE EP- EPILEPSY 
(P)- PATIENT UNDER CONSIDERATION 






rc’at i>i !u;» 

iK\t + 


I { r 

CtisvT 4 Showing tint migraine c~>- 
h \c »<ti tr tn ii.’f# -tations of .dkrgv. 
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fevei, urticaria, and certain types of 
eczema, colitis and epilepsy This ob- 
servation, along with the clinical find- 
ings that 81 i pei cent of all of our 
cases suffer fiom other allergic syn- 
dromes is excellent evidence that the 
etiology is the same, namely, a specific 
sensitization to foieign piotein 

Our patents and we inheiit fiom 
the same germ plasm and theiefoie the 
same plans and specifications aie used 
m oui make up, which accounts foi 
our having tiaits in common We in- 
herit only a hypei sensitive cellular 
make up 

In some cases theie seems to be a 
definite tendency to become sensitive 
to ceitain atopic gioups, as has been 
pointed out by Coca 8 Some patients 
apparently become sensitive to atopic 
substances in food with ease com- 
paied to othei gioups Otheis de- 
velop a sensitivity to pollen with simi- 
lar ease, otheis to animal dandei, etc 
The fdet that a fair numbei of eczema, 
ui licai ia and migraine patients aie 
compai atively negative to the inhalant 
gioup of atopic substances, both by 
testing and clinically, is striking In 
othei words, it appears that some pa- 
tients may become alleigic to one or 
more foods early in life and have ec- 
zema, urticaria 01 migraine, but nevei 
become sensitive, 01 if so to a sufficient 
degiee, to the inhalant groups, m spite 
of the degree of contact, to deielop 
asthma or hay fever One of us° lias 
pointed out the fact that the massne- 
ness of the contact dose has much to do 
with determining the atopic substance 
to which the patient will become sensi- 
tive 

We have also shown 10 that a food 
sensitivity usuall) manifests itself m 


the form of eczema, asthma 01 peren- 
nial hay fever rather early in life We 
natuially would therefore expect mi- 
giaine, if the etiology be that of a food 
sensitivit) , likewise to appeal at an 
early age, and from oui findings it 
actually does 

In this senes of cases a positnc 
familial history of migiamc or a fam- 
il) histoiy of the well accepted allergic 
diseases, was elicited in 167, 01 82 1 
per cent Theie were 145, or 71 3 pci 
cent, with a unilateral fannh lnston 
and 23, or 11 4 per cent, with allergic 
histories on both sides of the famili 
Of those with a unilateial famil) lns- 
toiy the tiait was tiansnulted through 
themothci in 112 01 55 4 pci cent and 
thiough the fathei m 57, 01 282 pci 
cent, of the cases The figuies 1 dative 
to the tiansnnssion of the disease 
thiough the female do not coi respond 
to those frequently quoted Spain and 
Cooke 11 found a positive antecedent 
histoiy m 5S4 pei cent of a senes of 
462 cases of btonclnal asthma and hai 
fever studied Rowe 12 icpoited the 
occuriencc of alleigv in the antecedents 
m a series of bronchial asthma in 56 4 
per cent We 1 ' icpoited a series of 
1,000 cases of asthma and ha\ fcvci 
in which theie was a positnc ante- 
cedent histoiy of allcrg) 111 60 1 per 
cent, a series of r«SS cases of urtieam 
with a famil) luston of allerg) in 67 b 
per cent, and a senes of 181 ca«cs 01 
eczema, in which a definite familial 
histor) of allerg) was present in 64 > 
per cent of the cases 

Tt appeals from our findings pirn 
oush gn cn in this papci tint an 
antecedent luston of alleigv is found 
in as great or a greatu per cent <*{ 
patients who sufTu iroin migraine 
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than in those who suffer from asthma 
or hay fever The fact that migraine 
is interchangeable m the linkage with 
asthma and hay fever and that there 
is a family history of allergy in as 
great or greater per cent of cases than 
in the well established syndromes leads 
us to believe that they have a common 
ctiologic factor 


Predisposing Factors 

Like asthma, there are many condi- 
tions which play a part as predisposing 
factors Consideration should be given 
the following 

(1) Physical fatigue, 

(2) Mental fatigue and de- 
pt essed states, 

(3) Thyroid dysfunction, 

(4) Gemto-sexual, 

(5) Toxic states, 

(6) Disturbance of the special 
senses 


T\ pical attacks of migraine may fol- 
low cxhaustne physical exertion, pio- 
longed worn, extreme depression, or, 
m women, occur just previous to or at 
the menstrual period Endogenous 
to\ins, such as fiom infected teeth, 
tonsils, or toxins from an exogenous 
source, such as partially burned gas 
f units, max bring on headache Ke- 
fractixe urors, or a disturbance of the 
normal hearing smelling, seeing 01 
tasting imp pla\ a part in precipitat- 
ing an attack The \arious factors 
jiM mentioned must be considered not 


't" baMi oat b but predisposing only In 
m m of our ca«fs after the food to 
wnsih tln% viu, ^-pccificallx suimtixe 
n m a i <1 from tin dirt the*} re 
in <’th d ;rt * ftom ibtsr usual inigram- 
‘ * k ** ' * ~ pie o* th* nv u-trinl 

1 r "' • ‘ »b<.-u u »atigU( , tin "uid 


dysfunction, toxic state, or disturbance 
of the special senses, as the case might 
be. We are inclined to believe that the 
stress and strain of life as a predis- 
posing factor has been very much over- 
estimated, since 29 7 per cent of our 
cases had typical migraine before 10 
years of age and an additional 306 
per cent before 20 I11 these cases the 

stress and strain of life surely had little 
to do with their symptoms 


Etiology 

Over a century ago it was suggested 
by some French investigators that mi- 
graine, asthma, hay fever, eczema, 
urticaria, and epilepsy, might be of 
similar origin In 1890 and again m 
1900 Iiaig 11 wrote rather extensiveh 
concerning migraine, in which he felt 
that an increase m uric acid was the 
chief cause The disease leceived but 
little investigation until the last decade 
Pagmez 1E m 1920 treated the syndrome 
by the use of peptone on the assump- 
tion that it was anaphylactic in origin 
Ball 10 reported a series of 20 cases 
treated with peptone and stales that 
clinically migraine is associated "ith 
asthma, hay fevci, urticaria, cpdepsj 
and therefore he believes that it is du< 
to a hypersensitivencss to food I” 
1927 Vaughan 17 studied 33 cases from 
an alleigic standpoint This seems t<* 
be the first series of migraine cases to 
be carefully tested for a food sensin' 
ily and their treatment based on sue » 
findings Vaughan was the t” 
show that patients scn-itixc to fool f ‘ 
foods could be partially or xxholh 
hexed bx '•pcofic axoidance, and tH 
an attack of head win ortild be 
duetd by the ingt-lum of tbe 
food Later in flu sitw x ear b°*' 
imntHni" four pMtntf- with nw' 1 ’ 4 
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who obtained gieat lelief on diets 
based on the elimination of the foods 
to which he found them sensitive In 
1928 Rowe 19 states that food allergy 
must be consideied a possible cause of 
all cases of migraine In 1930 one of 
us 2 reported a series of 55 cases studied 
from the standpoint of piotem sensiti- 
zation Treatment of these cases con- 
sisted of eliminative measuies based on 
positive food findings The cases were 
studied primarily for the purpose of 
determining the exciting factor or fac- 
tors It was concluded from this small 
series that the exciting factor in prob- 
ably all cases is a specific sensitivity to 
one or more food proteins Recently 
Ryermann 20 has repoited a study of 63 
cases in which he showed that man) 
cases could be freed from their head- 
aches by elimination of the foods to 
which they are sensitive, and then 
headaches could be produced by de- 
liberate partaking of the specific food 
Recently in reviewing the histories of 
100 cases of asthma in the adult we 
found that 20, or 20 per cent, had 
associated with their asthma typical 
migraine In other words, it appears 
that the symptom complex is more 
common in allergic than 111 nonallergic 
people Beckman 21 has suggested a 
disturbance of the acid-base balance as 
an etiologic factor in allergic diseases 
R and S Weissmann-Netter 22 found 
the hydrogen ion concentration and al- 
kali reserve normal m the migraine pa- 
tient m periods of freedom from at- 
tacks but a tendency for alkalosis to 
develop 48 hours prior to an attack 
It is believed by many that carbohy- 
drates have much to do with precipitat- 
ing an attack Zinsser 23 states that 
carbohydrates are non-antigenic sub- 


stances, therefore they could not be 
the exciting factor but might act as a 
predisposing factor 
The present series of 202 cases un- 
der consideration includes the 53 
previously reported In our stud) of 
the last 147 cases the intradeimal 
method of testing for food sensitivity 
has been employed much more exten- 
sively In every case studied a re- 
action to one or more proteins uas 
found We use the scratch method of 
testing routinely but this is alwa)s 
followed routinely by the use of the m- 
tradermal method It has been our 
experience that a large percentage of 
the foods do not react to the scratch 
test and the intradeimal method there- 
fore is necessary to find all food fac- 
tors If a question arose as to a re- 
action being of a nonspecific origin 
passive transfer was employed Of the 
cases studied, 70, or 342 per cent, 
suffered from asthma , 98, or 48 5 per 
cent, had hay fever, 41, or 203 per 
cent, had eczema, 35, or 173 per cent, 
had urticaria , and 14, or 69 pei cent 
had colitis In the scries u e natural!) 
found many sensitive to the inhalant 
group of atopic substance* During 
the last year all cases hare been tested 
with allergens made m our ow n labora- 
tories, which have been tested clinical!) 
for potency Any food or am com- 
bination of foods, ina) cause migraine, 
but the following foods, as etiologic 
factors, are of importance in order a* 
they are numbered 

(1) Milk, 

(2) Wheat, 

(3) fyz* ' 

(4) Nuts. 

(O Beam 

(6) ]*i«h 
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Multiple sensitization to food is very 
much the rule. Frequently, however, 
one food may be of primary im- 
portance clinically We have learned 
that a one plus reaction to a particular 
food may be much more important than 
a four plus reaction to some other 
food 

Pathology 

Little has been written on the path- 
ology of migraine Church and Peter- 
son 24 remark, “In the absence of any 
known morbid changes we must fall 
back on theories and analogies ” 

An acceptable theoiy of migiamous 
pathology must take into consideration 
the frequency in early life, the influ- 
ence of the vegetative nervous system, 
and the frequently reclining condi- 
tion which leaves no peimanent oi- 
gamc change that may be demolish ated 
m histologic study Endaitentis is not 
an acceptable theoiy because appioxi- 
malch 60 per cent of the migraine pa- 
tients mil suffci before the second 


decade Further, the pathologic theory 
must explain the multiple coitical man- 
ifestations ; namely, scintillating scoto- 
mata, hemianopsia, paresthesias, motor 
aphasia, paresis and occasionally au- 
ditory or olfactory aui a One patient 
presents the following symptoms in or- 
der named paresthesia of the right 
finger, progressing up to the shoulder, 
then scintillating scotomata, followed 
by hemianopsia, motor aphasia, mental 
confusion, with the headache on the 
left side, and with subsequent nausea 
and vomiting The headache may be- 
come generalized, or remain localized, 
or pass down into the upper cervical 
1 egion What is the most likely lusto- 
pathogenesis of these symptoms ? It 
seems somewhat improbable for tilts to 
be due to vasospasm The isolated and 
definite aieas affected do not corres- 
pond to the arterial supply of the 
cortex Rackemann 2 ' states that the 
possibility of cerebral vascular spasm, 
as shown by Cobb and his associates, 
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makes it proper to consider migraine 
on a pathological as well as on a clinical 
basis as related to other allergic mani- 
festations With the vasomotor spasm 
theory we cannot agree We believe 
that there is ample evidence to classify 
migraine as allergic, and therefore we 
see no leason why one should consider 
the pathology of migraine as differing 
from the typical pathological lesion of 
other allergic diseases, namely, local 
edema In urticana we have a lesion 
characterized by primary dilatation of 
the blood vessels of the cutis, followed 
by an exudation of fluid into the tissues 
with cellular infiltration Hansel 20 
has descnbed in detail the allergic re- 
action of the nasal mucosa In all of 
these allergic manifestations there is a 
marked pathogenic similarity In view 
of this fact, why should we consider 
that the alleigic reaction within the 
cortex is different histopathologically 
from other alleigic reactions 7 It is rea- 
sonable to assume that the attack is due 
to a sudden dilatation of the vessels of 
the cerebral cortex instead of a spasm 
The fact that about 15 pei cent of the 
patients can obtain freedom from their 
headaches by the use of epinephnn 01 
cphedrine is evidence in faa'Oi of this 
theory Until moie convincing evi- 
dence is presented we see no reason to 
assume that the allergic pathogenesis 
differs 111 migraine from any of the 
other alleigic diseases 

The question naturally aiises as to 
J why the local dilatation of the vessels 
of the cerebial cortex of the biain 
should occur, and not m other struc- 
tures of the body It appeals that the 
French expenmenter Arthus-', nia > 
have explained this phenomenon He 
observed that the mechanism of 


anaphylaxis, for example, in the rabbit 
differed from that of the guinea pig, 
but only in the site of the reaction In 
the rabbit, the site of the occurrence of 
the reaction is in the muscle of the 
arteriole of the lung The arterioles 
aie constricted completely so no moie 
blood can pass through The blood 
pressure falls completely and the ani- 
mal dies In the guinea pig the site of 
the reaction is 111 the muscle of the 
bronchiole In the dog the site of this 
reaction is m the liver Thus, the site 
of the anaphylactic reaction due to the 
same foreign protein in one animal 
might be 111 the muscle of the bron- 
chiole, in anothei in the muscle of the 
arteriole of the lung and in the third, 
in the liver Anaph) lactic and alleigic 
reactions are not the same, but stnulai 
in many respects Climcallv one pa- 
tient may be sensitive to wheat and 
have asthma due entirely to the sensi- 
tization to that specific food, anothei 
have no symptoms of asthma whatso- 
ever but have hives, the thud patient 
manifest symptoms of perennial lias, 
fever due to a wheat sensitmh and 
the fourth patient local symptoms 111 
the brain, namely, migraine due cntiu- 
ly to a sensitivity to wheat In othu 
words, a sensitivity to the same food 
may manifest itself in producing edem 1 
of the mucous membrane of the bum* 
chial tree in one mdiudual giant 
urticaria in anothei a congestion oi 
the nose in the third and in the tourth 
a local edema m some part 01 tin 
brain From a stiuh of cxpcrimi nt.il 
anaphylaxis m the animal and cliim d 
manifestations of allcrgi m the human 
it seems logical to bthc\c that tbt mi 
giamc patient has a localize*! idtim *» 
the brain due to .1 spcniic ^ensitizaho-i 
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to food in a similar way to that in 
which urticaria cases have localized 
edema of the skin, or asthmatics have 
localized edema of the bronchial cul de 
me. After the local edema of the 
bronchial tubes, a hive on the skin, 01 
a patch of eczema disappears, the area 
nnolved will show no structural 
changes Likewise in an autopsy on a 
patient who has suffered from severe 
migraine for a number of years, no 
pathological changes can be detected 

Diagnosis 01 Migraine 

The direct diagnosis of migraine is 
based upon a history of familial head- 
aches and in the majority of the cases 
.1 history of other allergic manifesta- 
tions either in the antecedent who has 
the sick headaches or his blood lela- 
ttves It is aided by the history of 
other allergic manifestations in the m- 
diudual and the direct history of 
paroxysmal recurrent sick headaches 
that started early in life, and mani- 
fested by a chain of symptoms which 
m the typical case is characterized by 
four stages — the prodromal, the aura, 
the attack, and the post-migrainous 
phase During the prodromal stage the 
patient is either depressed or liyper- 
aclne and many note bulimia or a 
druggy sleep Following the pro- 
dromal state the patient may develop 
the Upical headache without preceding 
aura. Sensor} s>mptoms aie the rule 
The most common sensor} symptoms 
ire scintillating scotomata, photopho- 
bia, hemtnnopMa ( usual!} homolog- 
n us), and parc->thcM,» of the hands, 
t* -*t nr face. 'I he majorit} of these 
symptoms are contralateral to 
* 1 "' hunters* na Motor s\mptoms oc- 
'**- su nppri *\W*neH 'o p/-r cent of 


the patients, motor aphasia being the 
most common 

In a small percentage of the patients 
there may be mental confusion Vaso- 
motor symptoms are fairly common 
and may occur before the headache ap- 
pears or during its course In some 
cases there is flushing, in others pallor, 
or there may be general profuse per- 
spiration Occasionally we note in- 
equality of pupils 

The headache, oi third stage, de- 
velops as a rule along with some of the 
sensory or motor aura, but as stated 
above may develop without any pre- 
ceding sensory or motor symptoms It 
varies in degree and location but m the 
great majority of the patients it is a 
hemicrama, and in approximately 5° 
per cent of the patients it starts as a 
hemicrama and becomes generalized 
At one attack the headache may be a 
pure hemicrama and m a subsequent 
attack start as a unilateral headache 
and become generalized Along ">tb 
the headache the patient usually de- 
velops nausea, which may or may not 
be followed by emesis As a rule 
emesis is more common m the carl) 
years of the headache. 

The duration of the attack may cv 
tend from a few hours to several da} 15 , 
may alternate from side to side, and ?*• 
the headache w r cars off the patient 
passes into the post-migrainou*. cta b' c 
characterized In exhaustion, sleep- 

* s a 

ness, polyuria, or nasal irritation 

The direct diagnosis of migraine f 
established when relief is obtained L 
removing specific foods from the di-t 
and s\ mptoms recur on deliberate p 1 j' 
taking of these food*. It is preftra ' ^ 
that these foods be removed and rd 
without the patient’s knowledge. 
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Physical findings are more valuable 
to rule out the presence of other con- 
ditions than to establish the direct diag- 
nosis The laboratory findings m the 
typical case will be of little value in 
confirming the diagnosis of migraine 
Testing by the scratch and mtradermal 
methods will reveal positive leactiojis 
to various foods or other foreign pio- 
teins m practically ioo per cent of the 
cases 

Differential Diagnosis 

All cases of migiame are cases of 
headache, but not all cases of head- 
ache are migiame The syndrome 
must be differentiated from functional 
headache, trifacial neuralgia, myalgia 
intoxications, such as those of alcohol, 
tobacco and uremia, and from head- 
ache due to a brain tumor or pituitary 
dysfunction As a means of differ- 
entiating migraine from pituitary head- 
ache Engelbach 28 states 

"The diagnosis of pituitary headache, how- 
ever, cannot be made upon the character- 
istic location, severity of pam and associat- 
ed ocular or gastric symptoms There must 
be sufficient other evidence of pituitary dis- 
order, such as osseous, genital, dermal or pig- 
mentary changes, accompanying these head- 
aches to warrant such a diagnosis” 

Tierney 29 states 

“ our cases of pituitary headache have 
been more often found m individuals with 
other signs of pituitary disturbance , have 
been bilateral, nonparoxysmal, associated 
with different ocular manifestations, if any, 
and not usuallj accompanied \n nausea and 
\ omiting ” 

Migraine associated with vomiting is 
not uncommon More than one patient 
with migraine has lost his normal ap- 
pendix due to a mistaken diagnosis A 
clear cut histor} of periodic headache 
occurring since childhood or joung 


adult life, with peifect freedom be- 
tween attacks, especially if there is an 
ancestral history of allergy, spells mi- 
graine A differential diagnosis of 
cases in which the headache is of ie- 
cent origin is more difficult The a\ ei - 
age physician probably would not 
think of migraine as a diagnosis in a 
child coming with a complaint of 
periodic headache In all probability 
the child would be sent to the oculist 
or ihmologist for investigation E\en 
the pediatrician frequently fotgets that 
migraine is common in childhood 
About 50 pei cent of our cases de- 
\ eloped migiame before 15 years of 
age About 7 per cent of all people 
have migiame sometime 111 life In 
othei words, at least 2 per cent of all 
children during the first decade suffer 
from migraine In making a diffct- 
ential diagnosis a family history of 
alleigic conditions should be gnen 
much weight One should he careful 
of making a diagnosis of migraine 
however, m one whose symptoms ap- 
pear aftei 40 \ears of age unless the 
family tree is filled with allcrg) Mi- 
graine, like othei allergic diseases, is 
not always typical In an atypical case 
with a fanuh historj filled with 
allcrg)' one would probably not err m 
making a diagnosis of migiame On 
the other hand, if the symptoms arc 
not clear cut and thcic is no definite 
family luston of allergy, one is not 
justified m making such a diagnose 

I’MH NO-!" 

Tinnnc' states that with few ex- 
ceptions migraine di'-nppcai s m tin 
fourth or fifth decade from our 
stueh this appears not to he osctl. 
true since of the zc\z ca-e* 22 canu 
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seeking relief during the sixth decade 
From the standpoint of life and death 
prognosis is good Many patients also 
have other allergic diseases It is not 
uncommon for a patient to have his 
life seriously interfered with due either 
to the frequency, or to the severity, of 
migrainous attacks Of our cases, 4, 
or 1 9 per cent, were not able to carry 
on a gainful occupation on account of 
the severity of the attacks, and in 10, 
or 49 per cent of our patients, their 
symptoms seriously interfered with 
then woik 

Treatment 

Treatment should consist of first, 
pie-marilal advice, second, thorough 
elimination of predisposing factors ; 
third, careful investigation and elim- 
ination of the exciting factors; and 
fointh, treatment of the attacks 

Pic-marital Advice It is certainly 
the duty of a family physician or spe- 
cialist dealing with migraine to instruct 
the parents of allergic children con- 
cerning the possibility of the trans- 
mission of the disease. A young man 
with migraine who marries a girl with 
migraine or some other allergic syn- 
drome, or one whose family tree is 
saturated with allergy, may expect 
some form of allergy to appear in 
about three-fourths of his children 

Prcdiipowuj Factors Until the last 
tkeade much attention was given to the 
predisposing factors as little was 
known about the exciting ones Pre- 
disposing factor** should be determined 
.ttid thnitnaud For example, plcntv 
<‘f rt^t and «Uqi should he taken In 
tb» sufu r< r , avoidance of physical ex- 
Inush. o and mental fatigue and worn 
i*. Mw tv - m order Toxic states should 
u * .md dtminated if 


found Correction of refractive errors 
and any error of the special senses 
should be done. 

When all the foregoing measures 
have been taken many patients w T ill be 
some better but not until the exciting 
factors, namely, the foods to which 
they are sensitive, are found and re- 
moved, can one hope for good results 

Elimination of Exciting Factors In 
our present series of 202 cases, who 
have been treated by specific food 
eliminative measuies, 44, or 21 7 per 
cent, received either total, or more than 
80 per cent, relief, which we consider 
excellent results Another 76, or 376 
per cent, received between 60 and Bo 
per cent relief, which we count good 
results, and another 58, or 287 per 
cent, received from 40 to 60 per cent 
relief, which we consider fair results 
Twenty-four cases had but little or no 
relief. 

From our findings it appears that 
the results in the treatment of mi- 
graine are as good or better than those 
obtained in nearly any other chronic 
disease The average patient who re- 
ceives more than 80 per cent relief* 
practically speaking, is w-ell, as the 
symptoms interfere little wuth bis com- 
fort, the comfort of his family, or hi" 
ability to carr) on a gainful occupy 
tion Frequently those who recti' 1 
more than 60 per cent relief are ex- 
tremely grateful because they renin" 
that their unhappy, uncomfortable, nn 
practical condition has been great?' 
changed. Diet manipulation linked n» 
specific sensitization to food finding 
seems logical, is practical, and there 1 
no clement of danger in it 

Tieahncnt of the Attach f’" r ^ 
casts who have prodromal syrup" 1 
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appearing the day before the actual 
attack, manifesting themselves by lr- 
ntabihty, nervousness, abnormal appe- 
tite, etc , carbohydrates and sugars 
should be restricted in the diet , a saline 
cathartic should be given , and but little 
or no evening meal should be taken 
The following morning if the attack 
actually appears, no breakfast should 
be taken, and if the stomach will per- 
mit, a second mild saline cathartic 
should be given The noon lunch 
should be a light one Sugars and 
carbohydrates should be restricted 
Some sufferers feel better lying down 
without too much light in the room 

As many remedies as there are drugs 
in the Pharmacopeia have been sug- 
gested for the relief of pain during the 
attack and m only an occasional attack 
do they really do much good Mor- 
phine and codeine should be used as 
the last resort Barborka 30 has sug- 
gested the use of the ketogenic diet 
With such a method the patient is kept 
in a state of ketosis From an allergic 
standpoint such a diet in some cases 
should relieve the patient from symp- 
toms, or partially relieve him, as there 
would be removed either entuely or m 
part the foods to which he is specifical- 
ly sensitive To keep a patient m a 
state of ketosis for a chronic disease 
like migraine seems rather severe, as 
there is surely an element of danger 
An eliminative diet based on a study of 
the foods to which the patient is spe- 
cifically sensitive on the whole gives 
results equal to those of practically any 
other chronic disease 

Conclusions 

i Migraine appears to be common 
in childhood since nearly one-third of 


all cases studied developed sunptoms 
dunng the first decade 

2 The syndiome is mote common 
m business men, piofessional men and 
teachers, than m laboiers 

3 About seven per cent of all peo- 
ple m the United States sometime in 
life suffei from the sy mptom complex 

4 Like asthma, symptoms of mi- 
graine in childhood may vary greatlv 
fiom those of the adult Gastric 
symptoms are usually marked 

5 Migiaine is interchangeable in 
the linkage with other allergic syn- 
dromes 

6 A family history of allergic dis- 
eases was elicited m 167 out of 202 
cases, or 82 1 per cent 

7 Of the 202 cases studied Si 1 
pei cent suffered from other allergic 
syndromes 

8 From our findings it was con- 
cluded that the exciting factor 111 all 
cases of migraine is a specific sensiti- 
zation 

9 There are many predisposing 
factors which should be investigated 
and eliminated 

10 The pathology in migraine is 
piobably a local lasomotor dilatation 
producing a local congestion of the 
brain corresponding to a hue on (he 
skin 

it A familial histon of allergy or 
a history of allergic manifestations m 
one who stiff cis from headache auh 
but docs not establish a diagnosis of 
migraine 

12 The tieatment of migrnim 
based on allergic findings gius re- 
sults equal to tbe tnatnunt of pr«- 
ticalh am other chronic di^me 
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Diet As a Factor in the Etiology of Anemia*t 

l>y Richard \ Kirn MD, Philadelphia, Pennsylvania 


J UST as the body strives to pre- 
serve a constant composition of 
other important factois in the in- 
ternal environment so, too, the red cell 
and hemoglobin content of the blood is 
maintained at a normal level even un- 
der very adveise circumstances When 
human beings 1 ’ 2 ’ 3 or animals 4 are sub- 
jected to prolonged and complete fast- 
ing, red cell and hemoglobin figures 
per unit volume remain at or near 
normal until long after marked general 
body wasting has taken place In par- 
tial starvation, when food intake is be- 
low body needs, anemia does not occur 
until very late, provided the diet is 
reasonably diverse For example, a 
hysterical woman, observed in the 
University Hospital, had in the course 
of 14 months starved herself to an ex- 
treme degree of emaciation yet hei 
blood showed 4,760,000 red cells and 
78 per cent of hemoglobin This is 
due m part to the careful hoarding and 
re-utilization of available material (as 
we know to be the case with blood 
pigment, and as is perhaps the case 
with cell stroma), and in part to the 
fact that the materials necessary foi 
led cell and hemoglobin formation are 
abundantly present m a great variety 

♦Read before the Baltimore Meeting of 
the American College of Physicians, March 

27, 1931 

fFrom the Medical Diusion of the Hos- 
pital of the University of Pcnncjhama 


and numbei of foods So anemia i» 
uncommon in the lapid wasting of 
Grave’s disease or severe diabetes 
(The average led cell count in too 
cases of Grave’s disease was 4,610,000 , 
and the hemoglobin, 80 per cent One 
patient lost 105 pounds in 12 weeks 
yet his blood showed 4,600,00 o ied 
cells and hemoglobin go pei cent ) It 
is safe to say that anemia results from 
dietary causes only when the diet i« 
greatly restricted as to certain food*- 
and then only when such a diet has 
been persisted m for a long time 
Much has been learned in leccnt 
years of the role of diet m blood for- 
mation Especially the studies of 
Whipple, of Minot, and of their col- 
laborators have demonstrated the 
quantitative effects of individual food*- 
on ted cell and hemoglobin production 
m various pathologic states In tin 
light of their findings ivc are bcttci cn 
abled not only to treat anemic comb 
tions but also to c\ aluato dut !*• 
factoi m their production 

Dut and Si condvuy Am mi* 

Diet plavs Us most conspicuous put 
in the production of sccondan nnc.111 1 
The essential feature is usual!} a da 
poor in iron and other hcmoglolv 
budding foods While anemia from 
this cau^e maj occur at am ngt, tUn 
arc certain times of life when it 1- 
more common The condition fu st j»**i 


7 29 
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sails itself, and with great frequency, 
in infancy The noimal infant born at 
term possesses a sufficient store of 
hemoglobin and non to tide it over 
the lactation period until a more varied 
diet meets current blood-building needs 
Should the infant have a deficient sup- 
pi} to begin with, or should the in- 
ception of mixed feeding be too long 
deferred, a hypochromic or secondary 
anemia will result Pediati lcians have, 
therefore, long recognized that nutn- 
lional anemia is most likely to develop 
in piematuie infants, in those under- 
weight at birth, in twins, m those 
whose lactation period is too prolonged 
or who earl} develop abnonnal eat- 
ing habits Abnoimahties of gastroin- 
testinal function can furthei add to the 
infant’s tioubles by interfering with 
absoiplion Mackay 5 , on the basis of 
obscnations in 770 infants, concludes 
that the condition is essentially an iron 
deficiency which is cui able by iron 
medication (non and ammonium ci- 
tiatc) and preventable by the same 
means if treatment is staited at the 
age of two months She finds no evi- 
dence of a utanun deficiency Hill 0 
leaches similar conclusions but obtained 
quicker lesults b} combining liver with 
iron therap} 

Adolescence is the next period 111 
which wc often s C e anemias due to a 
diet low m iron and in other hemoglo- 
bin budding foods Chlorosis is the 
uvm marked example of this group, 
•md while other factois arc possibl} 

' ‘»m trued m tt- etio!og\ 011c cannot 
b r lp but fu ! that the vntual disap- 
p* ar,»in •' u» tits'- oriditton in the last 
“ ' ‘htadi, js r-rgt h <J«e t< > the l»c t- 
' ' r h* v 'v mi #h» t 'jid o t-et-t m 
’ -dt In pl.r,, houeier. 


there are seen an mci easing number of 


chloro-anemias m middle age, chief!) in 
women, due to a diet low 111 iron, 111 
meats and vegetables, high in carboh)* 
drates, and aptly called by Minot the 
“Soda Lunch Diet” To recognize the 
true nature of these cases clinicians 
should investigate with gi eater care 
than heretofore the diet habits of their 
patients and, in order to advise them 
intelligently, should familiarize them- 
selves with the role of diet factors 111 
hemoglobin construction as so thor- 
oughly woiked out by Whipple and lib 
collaborators 7 ’ 8 

Lack of vitamins has been suggested 
as a possible cause of anemia Here 
the evidence is as yet meagci and con- 
tradictory Expei imentally, Happ 9 
found that lats kept for a long period 
on a diet low in anti-iachitic substance 
became anemic Secondaiy anemia \' a,> 
obseived by Sartori 10 111 pigeons de- 
prived of vitamin B and 111 guinea pig" 
on a diet low in vitamin C , and a per* 
mcious type of anemia by M ills and 
Mehta 11 in rats on diets with no vita- 


min C and almost no vitamin A k)n 
the othei hand, no effects on ro 
cells or hemoglobin were noted b) 
Sheri f and Baum 12 in rats deprived ot 
vitamins A, B, C and D, 01 by Cart- 
land and Koch 1 '’ in tats deprived 01 
vitamins A, B, and E; or In Sure, h» 
and Walker’ 4 m vitamin B or L ( t - 
ficienc} in rats Clinically Koc-dcf 
and Maurer 15 have claimed that /.-> 1“ 
cent of patients with severe 
give a dietary history of vitamin d 
ficiency, and Aron ,r tail* aUnit* 01 * 
the fact that am mi.t in children 1 


if ten associated with scurvy 


fp,- v - 


ver, 


Kct fir and Vane’* and MW * r ‘ 


Vang 1 * m ub-t nation- on anenvt a* 
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ciated with various clinical avitaminoses 
point out that in the majority of in- 
stances the diets of these individuals 
have been deficient in hemoglobm- 
building substances as well It is con- 
ceivable, however, that an associated 
avitaminosis could aggiavate the ane- 
mia-producing effect of a diet also de- 
ficient m led cell and hemoglobin- 
buildmg materials 

The claim that a coppei deficiency 
may play a part in causing secondary 
anemia has not been substantiated 
Whereas Waddell, Steenbock and 
Hart 10 found that of 13 metals coppei 
alone, when added to iron, cuied ane- 
mia in young lats caused by a whole 
milk diet, Drabkm and Waggoner 20 
cured such animals by a synthetic diet 
containing less coppei than the orig- 
inal milk diet 

Brief mention is made of a f 01m of 
nutritional anemia that has atti acted 
consideiable attention especially in Gei- 
many in recent yeais In 1916, Schel- 
tema 20a , and in 1918, Schwenke 21 in- 
dependently repoited cases of anemia 
m infants fed on goat’s nnlk and since 
then numerous smnlai observations 
have been recoi ded The blood picture 
is usually that of secondaiy anemia, 
but in a considerable minority of cases 
there is present an anemia pseudo- 
leukemica 22 ’ 23 with severe anemia, high 
color index, macrocytosis, nucleated 
led cells, leukocytosis, pallor and an 
enlarged spleen, and which Stoeltzner 2- 
refers to as possibly an infantile form 
of pei mciovs anemia The cause of 
the anemia is not certain Brouwer 54 
points out that it is probably not an 
non deficiency, for the anemia develops 
at an age before the infant normally 
exhausts its iron store While goat s 


milk has been found quite low m vita- 
min C 25 ’ 20 , the addition of vitamins to 
the diet is not effective 27 , and puppies 
fed on goat’s cream and cow's skimmed 
milk become anemic 28 It is, therefoie, 
probably not an avitaminosis The mj - 
elotoxic action of certain fatty acids 
abundantly present" offeis perhaps the 
best explanation An unknown con- 
stitutional factoi has also been in- 
voked 20 A change to cow’s milk diet 
is curative 

Dipt and Plrnicjous Animia 

Since Biermei 30 111 1872 m his orig- 
inal communication on progi essn c per- 
nicious anemia expiessed the opinion 
that insufficient and unsuitable food 
was a factor in its etiology, much has- 
been wntten of the possible 1 elation of 
diet to this disease However, not un- 
til the announcement bj r Minot and 
Muiphy 31 of the treatment by h\u 
feeding wds any 1 eal pi ogress made in 
this direction 

As a basis for the discussion of the 
1 elation of diet to pernicious anemia 
attention is called to the hypothesis of 
eUolog) which has been proposed by 
Castle, Townsend and Heath"- a** a 
lesult of their excellent studies on the 
nature of the reaction between normal 
human gastric juice and beef muscle 
m producing a substance that leads to 
clinical improvement in pernicious 
anemia, similar to the effect of liver 
feeding BriefI} stated, the interaction 
of an tntnnsic factoi (an as vet un- 
identified substance secreted In the 
normal gastric mucosa and not pres- 
ent m patients with pernicious ancmnl 
and an < rtrwsic factor fm the did 
probablv protein m nature — eg. ?>uf 
muscle — or clo«elv related) results m 1 
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substance (or substances) which aftei 
absorption produces a marked hema- 
topoietic effect m pernicious anemia 
Pernicious anemia is essentially due to 
the lack of the intrinsic factor The 
substance resulting from the interac- 
tion of the intrinsic and extrinsic fac- 
tors exists preformed in liver and cei - 
tain other foods, by the feeding of 
which, pernicious anemia may be suc- 
cessfully treated 

How may diet be related to this 
hypothesis 7 

1 In the first place, Castle, Town- 
send and Heath' 12 suggest that abnoi- 
mal diets may possibly have a relation- 
ship to the original gastric dysfunction 
in pernicious anemics This is as yet 
hypothetical 

2 In the second place, theie are 
probably a great many more potential 
pei nicious anemics than those who 
have actually developed the disease* 
individuals with probably a partial or 
pos^ibl} even complete loss of the in- 
trinsic gastric factor; individuals who 
ne\crtheless ha\c not become anemic 
because in their diets they manage to 
obtain enough of the picfonncd 
hematopoietic substance (li\er. kulnev. 
others*' 1 ) to meet their needs The* 
\\ ell-known familial occurrence of 
aclnlia ga^trica and pernicious anemia 
lends support to this \ic\\ In such in- 
dividual;, tin deprivation of certain 
h'ods might bo the tniatis of precipi- 
tating or hastening the am turn in 
< >i rnnm th* in nod of greatest food 
1 >«'k as a u-uh of the war and tin 
l.ir-uc vl cr.v*»i v i-. the %t.ir iij.23 Pro- 
ti ni ii' 1 u,<' p *r,’uihrh searcc In 
th x '<:>'• i',i un -ttv p cord i 1 it- high- 
« t ’ *,• t»b -re * -in «)u am m a In 

... * 1 ** * » ’*! '( ! it,' llMmlw r (it 


pernicious anemia patients in 1923 was 
seven times as great as in 1908, and 
three times the number in i926 IC,,3,S4 
when the stringency had been largch 
relieved Then again, 111 such potential 
anemics a diet which has just sufficed 
at a given age may become inadequate 
in later years, for Minot 35 has ob- 
served that, while an average of 300 
grams of liver was an adequate daily 
maintenance dose foi pernicious anemia 
patients at the age of 45, those at 60 
required 600 grams and at 69 well 
over 600 grams, probably because of 
diminished absorption or utilization, in- 
cident to artei iosclerosis 

3 To the above I wish to add an- 
other possibility namely, that in rare 
instances an addisoman type of blood 
picture may result in a patient whose 
diet is deficient 111 the exh insic factor 
I wish to repoit a patient who in the 
presence of free hydrochloric acid »> 
the gastric juice, developed an adch- 
sonian blood pictui e , an anemia appar- 
ently brought on by an unusual type 
and degree of piolonged voluntary diit 
restriction and in which a more hbcial 
diet produced a typical remission. The 
data available aic unfortunately rathe* 
scant but perhaps not wholly inade- 
quate 

Casi Ri port 

Core I TO, an Irishman of 50 J c,r 
a as admitted to the Lnnersitv Hospital 0^ 
'h pt 20, m2!, with chief complaint' n< 
wi.ittK-v, swelling of the legs and dirnn^ 
of \iMon At tin. ,ige of .15 he* had f 
a vegetarian in the ordinary st me at t ' 
word, using milk and < 'g^ fret!)' in tf« c u 'f 
\ f t s -- >-0,110 ve'irs, houcur. In b ratr*’ r ( 
MOi<d th it tilt'- Wii' mroti'-i’tf nt, * * j , 
dtd f'li'k and *.*"*•* He tl.e-i * 
to d ‘tiruod h h'tviMi hue at.d rrio 
t d>!« , th< 1 >t » t r { < jitg to ' to' ' l ‘‘ ", 
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specified, among others, peas and beans) and 
these in turn he decided to use very sparing- 
ly For these and other reasons he became 
estranged from his wife and thereafter lived 
alone in an apartment where he prepared his 
own food He worked long hours as a teach- 
er and magazine writer, and eating was only 
of minor significance in his scheme of things 
For example, he would boil a huge pot full 
of potatoes and spinach on Sunday and 
would eat these cold the rest of the week, 
together with plenty of fruits, raw vegetables, 
bread and nuts In the past six years there 
had been gradually increasing distress after 
meals, failing vision, diminishing appetite 
and an increasing constipation In the past 
year these symptoms had become aggravated 
and in addition there had developed weak- 
ness, swelling of the feet and ankles, 
dyspnea on exertion, and, more recently, 
numbness and tingling in the feet His 
weight had fallen from a maximum of 125 
pounds to 1 15 He did not complain of a 
sore tongue 

Physical examination showed a pale pasty- 
looking individual with markedly swollen 
legs There was no jaundice of skin or 
sclerae The tongue was smooth and pale 
The spleen was not palpable Knee jerks 
and Achilles jerks were preserved but di- 
minished Vibratory sense was unfortunate- 
ly not tested An eye examination showed 
optic atrophy, a central color scotoma, 
marked contraction of the retinal arteries, 
vision 3/60 — (in 1916 it had been 6/6 accord- 
ing to the ophthalmologist’s record) Dur- 
ing the first two weeks m the hospital the 
temperature rose as high as 100 4 0 F , 
thereafter it remained normal The urine 
had a specific gravity of 1010, contained no 
sugar and no albumin, the urinary sedi- 
ment showed occasional hyaline casts, no 
blood or pus The feces contained no oc- 
cult blood 

The blood figures are shown in table I 
and chart 1 

The blood picture with its high color in- 
dex, red cell changes and leukopenia sug- 
gested a pernicious anemia In Mew of his 
serious condition a transfusion was decided 
upon The patient, however, refused to ac- 
cept blood unless it were from another 
vegetarian and one "bo did not use to- 


bacco! Iron was ordered, but unfortunately 
in the form of "ovofernn”, which the pa- 
tient refused because of the "ovo” He did 
receive several hypodermics of iron and ar- 
senic but finally refused them because of dis- 
comfort at the site of injection He there- 
after received no medication Because it 
was felt that his anemia had been caused 
by his bad diet habits, it was decided to feed 
him white meat of chicken, milk, and eggs 
This had to be done surreptitiously bv dis- 
guising these foods m various combinations 
with vegetables There resulted a marked 
and rapid improvement in the patient’s gen- 
eral condition as well as 111 the blood picture 
His vision improved to the extent that he 
could again read with the aid of a hand lens 
The edema, obviously due to protein starvu- 
tion, promptly disappeared, while his weight 
increased to 120 pounds On Jan 7, 1922, 
the patient left the hospital and returned to 
his work 

For several months he continued in fair 
health But he returned to his original diet 
habits and eventually began to fail again A 
gastric analysis made in March, 1922, showed 
a total acidity of 30 and a free hydrochloric 
acid of 18 In April, 1922, the blood count 
had again fallen to 1,400,000 and the hemo- 
globin to 35 per cent He was urged to re- 
turn to the hospital, but he refused, going in- 
stead to a vegetarian sanitarium in another 
city where he died a few weeks later 

In the light of present knowledge it 
seemed to me that this was a case in 
which an addisonia n t)pc of blood pic- 
ture had resulted from a diet so re- 
stricted as to be insufficient m the ri- 
fi msic facto 1 necessary for interaction 
with normal gastuc juice to produce 
the substance which stimulates hemo- 
poiesis in pernicious anemia , a case m 
winch the feeding of a diet adequate 
in animal protein produced a character- 
istic remission 

I therefore reviewed the ca^c in- 
tones of all anemic patients tint Ind 
been m the Unneisitv Hospital v th 
particular reference to their d’vtarv 
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habits These included 183 cases of 
pernicious anemia, 164 cases of sec- 
ondary anemia and 25 cases of chloio- 
sis Of the chlorotics, 6 gave a histoiy 
of poor dietaiy habits pieceding the 
onset of anemia, but none of a degiee 
that could be interpreted as possibly 
deficient in the sense of case I In 
none of the secondaiy anemia cases 
was a marked diet deficiency noted In 
two cases diagnosed as pernicious 
anemia the evidence was suggestne 

Case Report 

Case II R G , a Porto Rican woman 
°f 55 > was admitted to the University Hos- 
pital on Oct 15, 1929, with a chief com- 
plaint of weakness After the death of her 
husband 4 years before, she had become 
worried and depressed For the past 3 
years she had eaten no meat, practicalh 
no vegetables, and had limited her food 
largely to white bread, milk and coffee She 
gradually became weaker and her weight 
fell from 196 to 136 pounds She did not 
have any paresthesias There were periods 
of looseness of the bowels The past history 
included an attack of filariasis ten jears be- 
fore 

Physical examination showed some pig- 
mentation of the skin The longue was 
smooth and atrophic Vibratory sense was 
not tested "because of linguistic difficulties ' 
Reflexes were not mentioned The spleen 
was not enlarged There was some edema oi 
the legs The urine was not abnormal The 


735 

\an den Bergh test gave a negative direct re- 
action and an indirect reading of 065 unit 
Fragility of the red cells was within normal 
limits A fractional gastric analysis showed 
a maximum figure of 68 for total acrdih 
and of 34 for free hydrochloric acid 
The blood findings are gi\en m table II 
The blood picture was that of addisonun 
anemia, and the feeding of Iner extract pro- 
duced a typical remission The patient left 
the hospital on Oct 31, 1929, and has not 
been heard from since then During her <ta\ 
in the hospital she had no diarrhea hut 
rather a moderate constipation 

Case III T B, a white man, aged 75, 
was admitted to the Uimcrsity Hospital on 
April 30, 1925, with a chief complaint ot 
weakness and swelling of the legs Ten 
years before he had been sent to the peni- 
tentiary where he had been until the day 
of admission Xmc years ago lie had be- 
gun to have attacks of indigestion with 
epigastric distress and belching of gas .and 
sour material He then restricted Ins diet, 
avoiding all meat, beans and potatoes 'I he 
indigestion attacks became le«s frequent hut 
did not cease, s 0 he further restricted his 
food III quantile and qtnhtv In the past 
year he had become weaker emaciated uid 
obviously anemic with more month edenn 
of the legs and increasing constipation lie 
was finally sent to the hospital krm-c of 
suspected gastric cancer 
Physical examination showed in ontennd 
old man weighing ph pound- '/here w i- 
a slight v cliow tmgc of the skin '1 lie -uper 
ficia! arteries were s<.J c roti c The foigti 

was not described The heart .ns nt, a'tvt 
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and the pulse rate normal The spleen was 
not palpable and the peripheral reflexes were 
normal The blood pressure was normal 
There w f as moderate edema of feet and legs 
The urine contained no sugar and no al- 
bumin, and the urinary sediment w f as nega- 
tive save for occasional hyaline casts A 
complete gastrointestinal x-ray study was 
negative Fractional gastric analysis showed 
a maximum of 98 total acidity and 53 free 
hydrochloric acid The van den Bergh test 
ga\e a negative direct reaction and an in- 
direct reading of “a trace" There was some 
increased fragility of the red cells, hemolysis 
beginning at o 5 and being complete at o 375 
The blood counts are given in table III 


in vitamins, especially in vitamins B 
and C In both of these patients, 
therefore, it must be admitted that the 
anemia was due, in part at least, to 
these factors In case I, however, the 
diet covered a considerable range of 
vegetable foods, and many of these in 
the raw state, so that it seems un- 
likely that the diet was to any great 
degree deficient in any vitamins or m 
hemoglobin-building foods An intelli- 
gent and educated person, — he was a 
Doctor of Philosophy — the patient 


Turn III 

Blood Findings in Case III 


Date 

RBC 

Hb % 

Color 

Index 

WBC 

Neut 

Ljmph Mono Eosin 

Remarks 

5/1/25 

2,880,000 

6 5 

I 14 

8,250 

53 

40 6 1 


5 M 

2, 750, COO 

50 

OQl 

4,800 



“No reticulocytes” 

5/23 

2,800,000 

65 


7,600 

40 

50 6 4 



The diagnosis, which the attending physi- 
cian recorded as pernicious anemia, while 
made apparently by a process of exclusion, 
has little to support it in the data at hand 
No description of the blood smears are 
found in the record No treatment was 
given and his condition at the time of dis- 
charge was unimproved His subsequent fate 
could not be learned 

The blood findings in cases II and III 
are graphically shown in chart 2 

In the light of case I, meager though 
the data are, it is suggested that 111 rare 
instances an addisoman blood picture 
may result from a diet so unusually 
lestricted, especially in animal protein, 
as to be deficient in the ext) insic factor 
necessary for erythropoiesis 

Two objections must, however, be 
considered In the first place, to what 
extent was the diet of these patients de- 
ficient in other respects 7 Certainly in 
case II, and probably m case III, the 
diet w r as deficient in iron, as well as 


well knew the need of diversification m 
diet, and this he conscientiously sought 
to achieve within the limits of his con- 
victions Protein lack would appear 
to be the outstanding, and perhaps the 
only defect m this patient’s diet 
Then there is lacking a further im- 
portant proof namely, that the gastric 
juice m these cases actually did con- 
tain the intrinsic facto) The presence 
in all three of these patients of free 
hydochlouc acid in the stomach con- 
tents may be suggestive but is of course 
no proof of the presence of the in- 
trinsic factor Castle, Townsend and 
Heath 32 have observed two cases of 
pernicious anemia with free hydro- 
chloric acid in the gastric juice, which 
juice was nevertheless ineffective on 
incubation with beef muscle. But the 
fact that in case I the feeding of 
chicken muscle, milk and egg (foods 
which do not contain the erythro- 
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poietic stimulant m a piefoimed state) 
produced a typical 1 emission, at least 
suggests the piesence of the uitunsic 
factor m that patient’s gastnc juice 
The production of an addisoman 
blood picture in the mannei suggested 
must be exceedingly lare So Willson 
and Evans 30 m then senes of m cases 
of pernicious anemia noted no signifi- 
cantly abnormal eating habits \ 
search of the lilci nturc has failed to rc- 
vcal a case quite comparable with that 
of our fir«t patient O'Hata and 
Grc\al 3r repotted tvpical pernicious 
inemta m a bo\ of i } who had h\ed 


largely on bread, milk, pot uol», md 
candy Ilcie theie liny well Imc l»e<. n 
an ai itanimosis as well as iron de 
ficicncy Fuithcrmoic the patient Ind 
a true achy In \\it inw«a« undmiht 

cdly also pla%ed a pail in N'knnd 1 
patient, a worn in ni ~t) vith nU,n, 
and a Migmstne bl<*nd pictun U'liow 
mg mx months’ mi1<>i-u.icc ">i ti* - 
breid, molas-.c-. tc i and occn< “ 
little salted rnrU ami with 1” "• 

of beriberi j; H *• 

of Hindu woimn wtu » * ,,r ’ J 

mciou" nneni, « <>’ ] :» *’ > • ' e , ‘‘ 

In AN ill< uid 1 d,>*' * n r% ' 
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in animal protein, weie also low in 
■vitamins A to C, to which deficiency 
the authois attnbute the anemia In 
shoit, it would seem to occui only m a 
“supei -vegetarian”, such as was our 
patient 

Summary 

t Anemia fiom dietary causes re- 
sults only when an unbalanced diet has 
been persisted m for a long time 

2 The usual result of such an un- 
balanced diet is a secondaiy type of 
anemia, a chloioanemia 

3 The diet fault in these cases is 
(a) most commonly a lack of iron and 
hemoglobin-building elements, (b) 
larely perhaps a lack of one or more 
vitamins, or a combination of (a) and 
(h) 


4 The development of pernicious 
anemia may peihaps be hastened by 
diet restrictions (piobahly of certain 
animal proteins) in those with achylia 
gastnca (paitial or complete lack of 
intrinsic factoi for stimulating ery- 
thropoiesis) 

5 The combination of avitamino- 
sis, low piotem and non intake may 
possibly at times pioduce an addi^oman 
blood pictuie (case II, III') 

6 In laie instances an addisonian 
blood pictuie may result fiom a diet 
inadequate, through piolonged pro- 
tein starvation, m the extrinsic factor, 
which is necessaiy foi the foimation 
of the substance for stimulating eryth- 
ropoiesis (case I) 
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Anemia Associated With Gastrointestinal Disorders: 
Clinical Considerations and the Value of Iron 

in Treatment^ 

l»y Cti?mi,k S Ki:i*ti;r, MD 1* -\ C 1’ Horton ftfuis 


T HE lelationship between disor- 
ders of the gastrointestinal tract 
and anemia is of considerable 
importance because it is common, and 
m some instances the anemia resem- 
bles that seen in pernicious anemia 
The conditions atti acting most atten- 
tion have been achylia gastnca, spiue, 
Dibothi iocephalus lalus infestation 
multiple intestinal strictures, gastrec- 
tomy, hookworm infestation, and the 
chionic diarrheas In the past, it has 
been customary to attribute the anemia 
to "toxic factors” and most of the cases 
have been studied from that point of 
view In recent years, with the discov- 
ery of liver as a potent factor m the 
treatment of pernicious anemia 1 many 
of these conditions have been reinvesti- 
gated in an attempt to gather more pre- 
cise information regarding the vari- 
ous factors responsible for the anemia 
and to evaluate the various therapeutic 
agents which are most beneficial 
At this time, twenty patients with 

’’"Presented at the Baltimore Meeting of 
the American College of Physicians, March 
27, 1931 

fFrom the Thorndike Memorial Labora- 
tory, Second and Fourth Medical Services 
(Harvard), Boston City Hospital, and the 
Department of Medicine, Harvard Univer- 
sity 


anemia associated with chronic dysen- 
tery, seven patients with anemia asso- 
ciated with hookworm infestation, and 
four patients with anemia associated 
with tuberculosis of the intestine are 
discussed No attempt will be made 
to deal with the question of the re- 
lationship between disturbances in 
gastric function and anemia except to 
point out that since the lecent im- 
portant work of Castle and his asso- 
ciates 2 m pernicious anemia, the re- 
lationship of faulty gastric function to 
other forms of anemia is becoming bet- 
ter appreciated The observation of 
Strauss 3 in the anemias of pregnancy 
and Mettier and Minot 1 and Waugh 5 
in chlorotic types of anemia indicate 
that disorders of gastric function may 
be of importance in some anemias 
other than pernicious anemia How- 
ever, befoie final conclusions can be 
drawn regarding the precise relation- 
ship between achylia gastnca and ane- 
mias, further obseivations are neces- 
sary 

Anemias Associated with 
Chronic Dysentery 

Twenty patients with chronic dysen- 
tery and anemia have been studied 
The diagnosis of dysentery was made 


740 



Anemia with Gastrointestinal Disorders 


741 


fiom the clinical pictuie, culturing the 
organisms from the stools and finding 
the characteristic ulceis in the sigmoid 
on direct examination All were due to 
bacillary infection In the group as 
a whole all of the features winch are 
characteristic of pernicious anemia 
were observed There was atrophy of 
the papillae of the tongue m nine 
gastric anacidity m four, combined sys- 
tem disease m two, retinal hemonhages 
in two, and the blood pictuie of per- 
nicious anemia in five Othei interest- 
ing clinical features wei e the pres- 
ence of conditions associated with 
food deficiency in the form of edema 
disease in six, peripheral neuritis in 
two, hyperkeratosis folliculans in two, 
keratomalacia in two and pellagra in 
one 

Etiology of Anemia In considering 
the various factors responsible for the 
anemia, the duration of the diarrhea, 
the character of the diet, the changes m 
gastric secretion, the presence or ab- 
sence of intestinal hemorihagc, and in- 
fection were analyzed 

In all of the twenty cases, the diar- 
lhea had been piesent for two months 
01 longer. It was evident, howevei 
from the study of a number of other 
patients with chronic dysentery that 
factors besides the duration of the 
diarrhea were of importance m pro- 
ducing an anemia because only about 
twenty per cent of all patients with 
chronic dysentery develop an anemia 
As a result of this observation it was 
necessary to study the question further 
in order to determine why anemia was 
present m some and not in others As 
many patients with diarrhea had re- 
stricted their food intake and since this 
increased the nutritional disturbance 


the diets of the patients w ith anemia 
vveie investigated with caie It was 
evident that eighteen of the twenty 
patients had been on diets which were 
inadequate both in quantity and quail tv 
and it was noteworthy that the two 
patients who had not definite!} ic- 
stricted then diets had a gastric an- 
acidity From these observations it 
was concluded that anemia was more 
common m the patients with a cluonu 
diarrhea and a restricted diet than m 
those who had a chiomc diarrhea and «i 
normal diet On the other hand, if in 
the presence of a 0011111111011'; diarihea 
the diet were not lestncted this did not 
necessarily piotect the patient from 
anemia if gastric anacidil} were pics- 
ent But since gastric nnnciebtv was 
present 111 only three of the patients 
with anemia, it was clear that it was 
not responsible foi the anemia m the 
group as a whole In one patient the 
secretion of acid was only temporal ih 
disturbed, in the other two the nn.and- 
ity w as permanent 

\. factor of mipoitancc m enhancing 
the anemia was blood loss In nil of 
the patients, a few red blood cells w u t 
present m the stools In none of tin 
patients however. was there a UiMon 
of a large hemorrhage and none v.,»s 
observed Furthermore the mum : 
improved m spite of continued slight 
loss of blood when the pioptr thmpv 
was cmploved It appeared, there ton 
that blood loss was onlv a contributor 
and not the essential i ictnr m 1 rob- 
ing the anemia 

The relative imjv'ft-nue of *v< 
enteric infection in the m . 0 * of < ' 

tcnal intoMcntion v.w d ? » * ' * 

evaluate As the arm* a u 1 • ' ’ 

\eJop m all p Uie v th - - ' ‘ 
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entery, and since the anemia improved 
following various forms of treatment 
in spite of the persisting dysenter}’’, 
it is unlikely that infection was of im- 
portance as a direct cause but operated 
indirectly because it caused an ulcera- 
tive colitis and diarrhea which inter- 
fered with nutrition 
From these observations it is con- 
cluded that the anemia associated with 


stances secreted by the worms, or to 
infection following the intestinal le- 
sions produced by the worms. There 
is another factor of importance m any 
consideration of the etiology of the 
anemia, namely, malnutrition. In this 
study, seven patients with hookworm 
infestation and anemia were observed 
who recovered from their anemia with- 
out the removal of the worms This 


DAY OF OBSERVATION 



Chart i Patient with anemia associated with chronic djsentery recovering followine: 
an adequate amount of food 


chiomc dysentery results from nutri- 
tional disturbances which are due to 
chronic diarrhea and inadequate diets 
The part conti lbuted by blood loss, dis- 
turbances in gastric function, and in- 
fection are not essential Chart I il- 
lustiates the response of the blood m a 
patient following an adequate diet 

Anrmi \ Associated with 
Hookworm Ixits'iation 
The cause of the anemia associated 
with hookworm infestation remains ob- 
scure In the past, it has been cus- 
tomarv to attribute the anemia to 
chronic blood hemolytic sub- 


was accomplished In giving an ade- 
quate diet and iron Fiver also was 
found to be effective m accelerating 
blood regeneration, hut its effect was 
less conspicuous than non. AH of the 
seven patients had a light worm bur- 
den, although the anemia was marked 
This might lead one to believe that in 
these particular cases, the anemia had a 
different ongin than usually occurs »» 
hookwoim infestation Such an expla- 
nation is extremely unlikely and it i- 
well known that although the rnajorih 
of patient* with hookworm infestation 
and anemia have heav\ infestation*- 
there are striking exceptions in winch 
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anemia is present with a few woims, 
and conversely no anemia may be pres- 
ent with many worms In view of 
these observations, factors other than 
the worm burden must be consideied 
m explaining the anemia that is asso- 
ciated with hookwoim infestation 
Darling, Barker, and Hacker® called 
attention to malaria and malnutrition 
as factors m explaining the severity of 
some cases and, more lecently, Sha- 
piro 7 has discussed the discrepancy 
between the degree of anemia and the 
worm burden in two groups of patients 
with hookworm infestation, and em- 
phasized the importance of nutritional 
factors m influencing the development 
of anemia From a study of the liter- 
ature and these seven cases, there ap- 
pears to be no question but that Sha- 
piro's observations are conect It is 
necessary, therefore, to study factors 
other than the worm burden in any 
investigation of the anemia of hook- 
woim disease 

The recent observations of Wells® 
require comment By direct observa- 
tion, he has shown that the hook- 
worms attached to the intestine of dogs 
withdraw blood from the intestine and 
eject it into the lumen in such a waj 
that it is lost He suggests that this 
blood loss is responsible in pait at 
least for the anemia observed m hook- 
worm infestation 

It has been generally lecogmzed that 
blood loss is of importance in conti lb- 
uting to the anemia m many of these 
patients and it probably plays a part 
in many In the patients whose blood 
returns to normal following adequate 
therapy for anemia, m spite of the fact 
that they continued to carry the worms 
there must be other conditions respon- 


sible foi the anemia It is likely , 
therefore, that while chronic blood loss 
is responsible for a part of the anemia 
m some of these patients such factors 
as malnutrition are of greater im- 
portance 

Chart 2 lllustiates the response of 
a patient with anemia associated with 
hookworm infestation recovering fol- 
lowing the feeding of liver and non 
while he continued to carry the woims 

Anemia Associated with Turn r- 
cueosis op the Intestine 

Tuberculosis of the intestine of the 
ulcerative type is frequently asso- 
ciated with anemia Observations 
have been made on four patients with 
diarrhea resulting from tuberculous 
enteritis In all there was an anemia 
and evidence of malnutrition and de- 
ficiency disease In ordei to gathci 
more information regaidmg the influ- 
ence of nutritional disturbances m pio- 
ducing the anemia apart from the re- 
strictions of the diet, the records of 
forty-two patients with tuberculosis of 
the intestines pi oven at necropsy wen. 
studied The results of this stud) 
have been iccorded in detail clse- 
wheie® It was found that the pa- 
tients with ulceration of the intestine*- 
with dianhea, oi alternating constipa- 
tion and dianhea, ueic the one*, nho 
developed anemia most frequenth 
whereas if the intestinal function v ,i* 
not definitely disturbed throughout tin 
com se of the illness anemia occurrf’ 
no more often than m fatal cases m 
pulmonai) tuberculosis without mloti 
nal ulceration 01 m cases of Inptr 
plastic cecal tuberculosis It appear 
therefore, that the presence o? diarrlu i 
is an important factor tint can k id *'■ 
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Chart 2 Patient with anemia associated with hookworm infestation recovering from 
the anemia following the feeding of liver and iron while he continued to carr> the worms 


Table i 

Blood Findings m Patients With Tuberculosis of Intestines 



Red Blood Cells 






Case 

in Millions 

Hemoglobin 

Reticulocytes 

Remarks 

Number 

Percu mm 

Per Cent 

Per Cent 


Treatment 

Treatment 

Treatment 



Before 

After 

Before 

After 

Before 

After 


1 

139 

1 70 

29 

38 

33 ; 

144 

Keratomalacia 

Edema 

2 

308 

422 

58 

81 s " 

6 

22 


3 

4 

3 33 

276 

324 

3 33 

28 

48 

42 

0 

6 

3<5 

4 

Edema disease 


^Improvement due to blood transfusion 
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the development of anemia m these pa- 
tients Table i summarizes the blood 
findings of the four patients who were 
studied 

Chart 3 illustrates the course of the 
blood following treatment m a patient 
with chronic diarihea due to tuber- 
culosis of the intestines 

The occurrence of the various food 
deficiency disorders in the patients 
studied is of interest in supporting the 
thesis that the anemia was largely the 
result of nutritional disturbances Ker- 
atomalacia, benben, edema disease, 
and hyperkeratosis folliculans weie 
attributed to vitamin A deficiency, 
beriberi to a lack of vitamin B (G), 


and edema disease to protein starva- 
tion 

In the intei pretation of clinical fea- 
tures attributed to specific nututionai 
defects, it is essential to bear in mind 
that single food deficiencies seldom ex- 
ist m man In order that single food 
deficiencies may be studied in animals 
the diets must be selected with metic- 
ulous care When deficiency d.sor- 
ders exist m man, there is no such se- 
lection of food for the diet so that it is 
usually defective in a number of sub- 
stances This is apparent m any stud) 
of nutritional disturbances in man It 
is not surprising, then, to find multiple 
nutritional defects m the same indi- 
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i idual, and it is such obsei vations that 
make the pi ease interrelation, of ane- 
mia so difficult As an example of 
these difficulties, it may he recalled that 
any or all of the deficiency disorders 
due to avitaminosis may be picsent 
without anemia, so that when anemia 
is present undei these cncumstances. 
its exact cause is difficult to determine 
with certainty. In spite of this fact, it 
is well established that anemia does re- 
sult from a lack of certain substances 
in the diet and recently Mettiei, Minot, 
and Townsend 10 have shown that vita- 
min C stimulates blood regenciation in 


patients who have anemia associated 
with scuivy 

The 1 espouse of the leticulocytes to 
Iivei or iron theiapy in the cases dis- 
cussed here has been compared with 
then icsponse in a senes of cases when 
the anemia undoubtedly resulted from 
faulty diets In chart 4 the retic- 
ulocyte counts at the peak of the rise 
have been plotted against the total 
number of red cells at the beginning 
of treatment It is manifest from the 
chart that the reticulocytes promptly 
increased following theiapy for anemia 
in all groups and as a rule the lower 
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the red blood cell count, the highei the 
reticulocytes rose There were ex- 
ceptions among the patients with dys- 
entery when the infection was so se- 
vere that death ensued, and when re- 
covery followed blood transfusion If 
any conclusions can be drawn from the 
data it would appear that the cases un- 
der discussion responded in the same 
way as those m which the anemia re- 
sulted from malnutrition I feel, there- 
fore that these observations lend sup- 
port to the idea that the anemia m the 
patients with dysentery, hookworm in- 
festation and tuberculous enteritis was 
of the same nature as that occuinng m 
patients with malnutrition 


servations of Mettier and Minot 1 aie 
of importance in emphasizing the value 
of optimum doses of iron in anemia 
resulting from chronic blood loss and 
restricted diets, and Strauss 3 has de- 
scribed its effect in the chlorotic ane- 
mias of pregnancy with achylia gas- 
trica, and Powers and Murphy 11 have 
leported positive effects in anemias due 
to chronic blood loss My associates 
and I 12 - 13 * 14 have found that iron was 
of value in the treatment of anemia due 
to chronic blood loss, lestncted diets, 
anemia of pregnancy, chronic dysen- 
teiy, hookworm infestation, chionic 
chlorosis, and some of the anemias of 
childhood Fm thei more, in some 


Tabu 2 

Cases of Anemia Treated With Iron 

Number No Showing No Showing 
Diagnosis Treated with Iron Improvement No Improvement 

Dysentery 7 6 i 

Hookworm 7 7“ 

Tuberculosis of 

Intestines 4 o 4 


In studying the response of the 
anemia to treatment it was plain that 
no single form of treatment produced 
a positive effect in all cases For ex- 
ample, m the anemias associated with 
dysentery, positive responses were ob- 
served following liver extract potent 
for pernicious anemia, or iron, or vari- 
ous combinations of whole liver and 
iron 

The effects of iron therapy in some 
of the cases are instructive It has 
been recognized for many years that 
iron is of value in the treatment of 
many forms of anemia, but iecently 
an attempt has been made by vari- 
ous observers to define its usefulness 
with greater precision The recent ob- 


cases, we have found that the efiect of 
iron may be enhanced by the addition 
of whole liver 

The results of iron therapy are re- 
corded m table 2 It was given in the 
foim of ferrous carbonate pills rang- 
ing between tv o and fi\ c grams a day 
The data clearly show that it was ef- 
fective in the treatment of anemia 
associated with hookworm infestation, 
and m some of the anemias due to 
chronic djsenter) It was mcffcctnc 
in the patients with tuberculosis of the 
intestine but m these patients no iorni 
of treatment was beneficial due to tl.e 
se\ crity of the infection 
The lcsults of iron theiap\ upon the 
anemia associated with hookworm in- 
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fcstation were uniform and in some pa- 
tients the effect was enhanced by liver 
It is noteworthy that this could be ac- 
complished while the patients contin- 
ued to carry the worms That iron is a 
valuable therapeutic agent in the treat- 
ment of anemia due to hookwoim in- 
festation is common knowledge and the 
papers of Day and Ferguson 15 , Dock 
and Bass 10 , Kobayaslu 17 , Keefei and 
Yang 12 , Keefer, Huang, and Yang 0 
furnish ample evidence to confirm this 
statement 

It is clear, then, that iron is a valu- 
able therapeutic agent in the treat- 


ment of some of the anemias associated 
with gastrointestinal disorders, but if 
it fails, other substances such as liver 
or liver extract should be adminis- 
tered 

Summary and Conclusions 

Malnutrition is often an important 
factor in the production of anemia 
associated with disorders of the gastro- 
intestinal tract such as chronic dysen- 
tery, hookworm infestation, and tuber- 
culosis of the intestine. 

Iron and liver therapy can accelerate 
hemoglobin regeneration in some of 
the cases 


BIBLIOGRAPHY 


1 Minot, G. R , and Murphy, W't* Treat- 
ment of pernicious anemia by a 
diet, Jr Am Med Assoc , 1926, lxxxvii, 
4/0 

-CasteE, W B Observations on the eti- 
ologic relationship of achylia gastrica to 
pernicious anemia I The effect of the 
administration to patients with perni- 
cious anemia of the contents of the nor- 
mal human stomach recovered after the 
ingestion of beef muscle. Am Jr Med 
Sci , 1929, clxxvm, 748 

II The effect of the administration to 
patients with pernicious anemia of beef 
muscle after incubation with normal 
human gastric juice, Am Jr Med Sci , 
1929, clxxvm, 764 

III The nature of the reaction between 
normal human gastric juice and beef 
muscle leading to clinical improvement 
and increased blood formation similar 
to the effect of liver feeding, Am Jr 
Med Sci , 1930, clxxx, 305 

3 Strauss, M B Chlorotic anemia of 
pregnancy, Am Jr Med Sci , 1930, 
clxxx, 818 

4 Mettier, s R, and Minot, G R The 
effect of iron m blood foimation as in- 
fluenced by changing the acidity of the 
gastric contents in certain cases of a- 
nemia, Jr Clin Invest , 1929, vn, 510 


Mettier, S R, and Minot, G R The 
effect of iron on blood formation as in- 
fluenced by changing the acidity of the 
I 'gastroduodenal contents in certain cases 
fa- "emia, Am Jr Med Sci , I 93 L 
of a« - 

clxxxi, 2a { Hypochromic anemia with 

5 Waugh. T R v rc h Int Med, I 93 L 

achlorhydria, A 

xlvu, 71 \ ->kEr, M A, and 


research in Malaya anirr - mmission to 
Report of Uncinariasis Cck °I ^ oc ^ e ' 
Orient, 1915-1917, publication^ 1 Health 
feller Foundation, International 
Board, 1920 \ m 311 

7 Schapiro, L Hookworm mfestation\ — '°P U ' 
Indian (Guainu) and non-Indian pi 
lation of Panama, Am Jr Trop M 1 
1930 , x, 365 \ B- 

8 WEU,s, H. S An observation which sui s ” 
gests an explanation in hookworm dilT 
ease, Science, 1931, lxxm, 16 m ’ 

®Keeeer, C S , Huang, K. K, and Yang? 

C S The importance of undernutn-\ 
tion in the production of anemia as- \ v j 
sociated with chronic dysentery and \ 
tuberculosis of the intestine, Nat Med f 
Jr China, 1929, xv, 743 
10 Mettier, S R , Minot, G R , and Town- 
send, W C Scurvy in adults, espe- 


Anemia with Gastrointestinal Disorders 


749 


cially the effect of food rich in vitamin 
C on blood formation, Jr Am Med 
Assoc , xcv, 1089 

“Powers, J H, and Murphy, W P 
Treatment of secondary anemia, Jr 
Am Med Assoc , 1931, xcvi, 504 

“Keefer, C. S , and Yang, C S The value 
of liver and iron in the treatment of 
secondary anemia, Jr Am Med Assoc, 
xcin, 575 

13 Yang, C S , and Keefer, C S Liver and 
iron m the treatment of secondary a- 
nemia, Nat Med Jr China, 1929, xv, 
721 


14 Keefer, C S , Huang, K K , and Yang, 
C S Liver extract, liver ash, and iron 
m the treatment of anemia, Jr Clin 
Invest, 1930, ix, 533 

1 b Day, H B , and Ferguson, A R The 
treatment of ankylostoma anemia, Lan- 
cet, 1914, 11, 82 

48 Dock, G, and Bass, C C Hookworm 
disease, 1910, C V Mosby, St Louis 

17 Kobayashi, Toshxyo Sur les phenomenes 
regeneratifs des hematies dans les a- 
nemies de l’Ankylostomiase, Le Sang, 
1929, 11, 129 



On the Morbid Anatomy of the Diaphragm*? 

By B auhjik Lucre, Philadelphia , Pa 


T HE diaphiagm is probably the 
most interesting and impoitant 
of all skeletal muscles Its 
general physiological properties are 
unique 1 , it plays a prominent part m 
a variety of functions of the body 
Thus, it is the chief muscle of respna- 
tion, and it acts as an important cir- 
culatory muscle by piopelling venous 
blood and lymph into the chest cavity 
While the physiology of the diaphiagm 
has received much attention, the path- 
ology of this organ has been greatly 
neglected, with the exception of re- 
ports on diaphiagmatic hernia and 
subphrenic abscess, there are but few 
studies concerning its morbid anatomy 
Yet here, as m other organs, a thor- 
ough knowledge of morbid stiuctuie is 
a necessary pre-requisite to an undei- 
standmg of the functional disordeis at- 
tendant on disease 

It is true that theie aie relatively 
few disease processes which affect the 
diaphragm as primary lesions, but sec- 
ondary lesions aie extraordinarily 
common The majorit} r , though not 
all, of the diseases of the diaphragm 
are spread from adjacent tissues and 

-'•Presented at the Baltimore Meeting of the 
American College of Physicians, March 25, 
I93i 

fFrom the Laboratory of Pathologj, 
School of Medicine, University of Penn- 
sylvania, and the Laboratory of Pathology, 
Philadelphia General Hospital 


organs in intimate contact with it the 
pleurae, the pericardium, the peri- 
toneum, the liver, gall-bladder, stom- 
ach, spleen, adrenals, kidneys, pancreas 
and duodenum 

In the present communication are 
discussed some of the more common 
lesions occurring 111 the diaphragm, 
namely secondary neoplasm, tuber- 
culous and acute inflammatory reac- 
tions, and ceitam degenerations In all 
of these conditions the diaphragmatic 
muscle suffers impairment or destruc- 
tion, and hence its function is inter- 
fered with to a greater or lesser de- 
gree 

Neoplasms 

Primal y tumors of the diaphragm 
are very rare There have been re- 
ported less than a score of them, all of 
the connective tissue series fibiomas, 
chondromas, lipomas and sarcomas 
Secondary tumors, on the other hand, 
are of fai moie common occurrence 
than is generally thought Thus in a 
series of 164 pathologic diaphragms, I 
found eighteen secondaiy tumois The 
giowths were carcinomas in fourteen 
and sarcomas 111 three instances ; the re- 
maining tumor was a renal hypei ne- 
phroma Of the fourteen carcinomas, 
five were primary in the stomach, two 
each 111 liver, gall-bladder and ovaries, 
and one each m the lung, esophagus 
and small intestines The sarcomas 
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were two pumaiy lymphosarcomas of 
the mediastinum, and one a spindle cell 
sarcoma of the thigh In a series of 
12 metastatic cancers of the diaphragm 
reported by Kitam 2 , five were primar) 
m the stomach, three in the bi east and 
one each in the uterus, gall-bladdei 
bronchi and tongue Thus in both 
Kitam’s and the present gioup of tu- 
mors the pumaiy tumoi was conspic- 
uously most often located in the stom- 
ach 

In some of the cancels arising fiom 
the stomach, liver and gall-bladder it 
was difficult to decide whether the tu- 


mors had spiead to the diaphiagm by 
direct extension 01 bj metastasis In 
the other tumoi s metastattc distribu- 
tion was ceitain 

The gross appearance of the di- 
aphragm vaned considerabl} In the 
cancers theie was generallj a diffuse 
flat-nodular infiltration beneath one 
or both seious sui faces (figure i) 
Since the majonty of these tumors had 
their primary seat in abdominal organs 
abutting on the diaphragm the pento- 
neal surface was generally moie heav- 
ily infiltrated than the pleuial surface 
Microscopic examination showed the 



Fig i Secondary adenocarcinoma ol duphrism 1 "An. in<!v!v- U 

The primary tumor was an ulcerating cancu I- C1 p„„i c ,i tin i li- 

the liver, both lungs, the retrosternal 1* 1* 
photograph shows the abdominal surface of P 

1 


flattened tumors 
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masses occupying the subserous lymph- 
channels From these they ramified, 
again largely by way of lymphatics, 
throughout the diaphragmatic muscle 
(figure 2) grossly appearing as irregu- 
larly distributed whitish bands or 
nodules While the lymphatics appear 
to play the chief role in the dissemina- 
tion of carcinoma through the dia- 
phragm, as suggested many years ago 
by Rajewsky 3 , two tumors in the pres- 
ent series were probably distributed by 
way of the blood-stream, namely, the 
hypernephroma and the spindle cell 
sarcoma 

Not all of the neoplasms had the 
gross appearance described above , two 
of the sarcomas occurred as isolated 
large roundish masses each the size of 
a lemon 

The degree of destruction of the di- 
aphragm was generally considerable 
The appearance shown in figure 2 is 
typical of the maiority of the cases 
It is seen that large areas of the muscle 
are completely replaced by tumor cells 


Tuberculosis 

Tuberculous involvement of the di- 
aphragm is nearly always secondary to 
some tuberculous focus m adjacent 
tissues In the present series the di- 
aphragm showed tuberculous lesions in 
35 cases out of a total of 164 di- 
aphragms examined Curiously, the 
peritoneal surface was more often af- 
fected than the pleural surface, even 
when the primary focus was 111 the 
lung or the pleura Thus m the case 
illustrated by figure 3 the abdominal 
side of the diaphragm was plastered 
with caseous flat masses, while the 
pleural surface was smooth and glossy 
The primary focus 111 this case was a 
tuberculous bronchopneumonia The 
gross appeal ance of the tuberculous le- 
sions was the same as in tuberculosis 
of serous surfaces 111 general; there 
were found isolated miliary and con- 
glomerate tubercles, or more often a 
true tuberculous serositis In the later 
case one 01 the other surface of the 
diaphragm was coated with a thick 



Fig 2 Metastatic carcinoma of diaphragm, pfV iary in , bile-ducts F . 

man, 53 years old There were metastases to the luiogs, mediastinal, retr P largely 
mesenteric lymphnodes The photograph (low power ^ shows the tu 0 ra einattc 

confined in greatly distended lymphatics There is extensive replacement 0 P S 
muscle 
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yellow caseous exudate m which no 
discrete tubercles weie found (figure 
4) In either form, adhesions to the 
lung, the liver, stomach or otliei ad- 
jacent organs were commonly ob- 
served 

In a consideiable numbei of case'* 
the tuberculous lesions weie not con- 
fined to the seious surfaces, but tubei- 
cles were actually present within the 
diaphragmatic muscle, not infrequent- 
ly causing much destruction It is very 
probable that the frequency of muscu- 
lar involvement is due to the nch 


1 } mphatic supply thiough which the 
infection is distributed Indeed of all 
muscles, the diaphragm piobably is 
most often the site of tuberculous le- 
sions, for tuberculosis of the skeletal 
muscles is of rare occttnence’ 

Acuiiv Ini-cammaiokv Reactions 
and Their Consequences 
The occuirence of “diaphragmatic 
pleurisy’ and of “diaphragmatic peri- 
tonitis” has long been 1 ecogni/ed In- 
flammation of the muscle of the di- 
aphiagm how cur has rttened \ cn 



Fig 3 Tuberculosis of diaphragm ' The penult 
and conglomerate tubercles between b rcu ^„ hmnrhnp.icumnnn Hi-t^ ' r ' ' 

negress, aged 26 years, with prnn.ao * D . 
amination showed extensn c invasion of tn 
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little attention, although Rohrer 5 , and 
later Coplm 0 , described in detail the 
muscular changes generally complicat- 
ing inflammation of the serous cover- 
ing In the present series there were 
25 instances of diaphragnutis Not 
only was there an inflammation of one 


quently a delicate fibrin net could be 
seen between the muscle fibres The 
capillaries were engorged, and the 
lymph channels prominently distended 
In our series the primary lesion was 
pneumonia 111 fifteen cases, peritonitis 
due to infection of some abdominal 



Fig 4 Tuberculosis of both surfaces of diaphragm From a negro, 26 years old 
The pleural surface is covered with a thick layer of caseous material which merges with 
a caseous tuberculous (visceral) pleurisy The photograph shows several large caseous 
areas within the muscle near the pleural surface The primary lesion was a typical 
chronic pulmonan tuberculosis, with terminal miliary tuberculosis 


or both serous sui faces, but m every 
instance the muscle showed definite 
changes In some, these consisted 
chiefly of degenerative lesions, to be 
discussed m the next section In the 
majority there was present in addition 
a true myositis The degenerated 
muscle fibres were separated by an 
edematous fluid containing polymor- 
phonuclear leucocytes and occasional 
mononuclear histocytes Not mfre- 


viscus 111 eight instances , thei e was one 
case of general sepsis due to erysipelas 
and one case of endocarditis In the 
latter two cases the infecting agent was 
probably conveyed to the diaphragm by 
the blood-stream 

The inflammatory lesions of the di- 
aphragm are probably of very great 
clinical importance Rohrer 5 believed 
that such lesions occur in every case of 
pneumonia, an opinion that I am not 
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inclined to share 1 have found many 
cases of pneumonia without lesions of 
inflammatory, as contrasted with pure- 
ly degenerative, character in the di- 
aphragm Undoubtedly, however, di- 
aphragmitis is of much gi eater fre- 
quency as a complication of pneumonia 
than is generally recognized The de- 
generation of the muscle cells and their 
separation by inflammatory edema and 
exudate probably interfere greatly with 
the efficiency of muscular contraction 
But not only are the acute lesions 
of significance, but their consequences 
are likewise of importance Organiza- 
tion of exudate covering the serous 
surfaces leads to adhesions, and the re- 
pair of the inflammatory foci in the 
muscle to patches of fibrosis (figure 5) 


Degenerations and Infii/traiions 
It has just been stated that vanous 
degenerative changes occur in di- 
aphragmatic inflammation The most 
common of them are vacuolar degen- 
eration, cloudy swelling, Zenker’s hy- 
aline degeneration and fatty degenera- 
tion Of these vacuolar (hydropic) 
degeneration was most often seen m 
the cases of diaphragmitis Here and 
there muscle cells were swollen and 
without structural details, theie weie 
smaller or larger irregularly shaped 
vacuoles within the cells These vac- 
uoles usually contained a faintly eosin- 
stainmg fluid (figure 6) Other muscle 
cells showed cloudy swelling This 
was most readily recognized 111 fiesh 
unfixed and unstained frozen sections 



Fig S Subacute diaphragm.!.- From ", 
from widespread lobi.1 ir pneumonia and -■t wc jj ^ M >nu older m t 

are scattered small areas of parth organize.! ivud.ttc s- 
invasion of fattj -areolar tissue »*• procnt 


rto. 
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or teased preparations The affected 
cells were large, their striations hazy 
or entirely lost, the cytoplasm lumpy 
or granular 

Of the various degradations of the 
diaphragm Zenker's hyaline neciosis 
has leceived most attention The sub- 
iecl has been reviewed so lccently and 
so thoroughly by Wells 7 that no fur- 
ther discussion is here necessary 
Wells emphasizes the great frequency 
with which the diaphiagm exhibits this 
foim of degeneration m pneumonia 
and indicates the piobabihty that such 
muscular degeneration may be an im- 
portant factor in determining respira- 
toiy failure in this disease 

Besides these acute degeneiations, 
ceitam changes of more chionic na- 


tuie aie found not mficqucntly in the 
diaphragm These are the so-called 
fatty degeneiation and fatty infiltra- 
tion The former is characterized by 
the appeal ancc of visible fat droplets 
within the muscle cells, and by many 
wntcis is regarded as an indication of 
n reversible degeneration (Figure 7 ) 
In the present series such fatty de- 
generation was found most often m 
cases of severe anemia and in chronic 
circulatoiy disturbances, 1 e , under the 
same conditions that fatty degeneration 
affects the cardiac muscle Indeed the 
fatty changes of the diaphragm are 
veiy similat to those of the heart; they 
aie patchy in distribution, occurring 
grossly as yellowish flecks on the cut 
surface of the reddish-giay diaphrag- 



Fig 6 Vacuolar (hydropic) degeneration of diaphragm From a white man, aged 
52 years, who died from extensive lobular pneumonia The diaphragmatic pleura is c 
with a fibrino-cellular exudate The muscle cells are swollen, vacuolated, and many have 
a lumpy or hyaline cytoplasm The intermuscular tissue is edematous 
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matic muscle Micioscopically, the dis- 
tribution of the affected fibres is ex- 
tremely irregular, one usually finds 
markedly degenerated muscle cells bor- 
dered by structurally normal fibres 
Some fibres contain but traces of visi- 
ble fat, m others the entire cell is 
packed with droplets which obscure all 
details 

Fatty degeneiation of the di- 
aphragmatic muscle has been studied 
by a number of observers 8 ’ 9 ’ 10 ’ 11 , there 
is general agreement that of all skeletal 
muscles the most active, the diaphragm, 
shows this lesion most often 

Fatty infiltration is a very different 
process Under noimal conditions the 


subserous tissues of the diaphragm 
contain small amounts of fat, but never 
m as great a quantity as normally 
occurs m the subserous areolar tissue 
of the heart Under certain conditions 
there may accumulate a considerable 
layer of fat, which, when the muscle 
fibres are atrophic, penetrates between 
them, thus interrupting then continu- 
ity 

Discussion 

It is very difficult to evaluate the 
significance of the lesions described 
Certainly it is true that the efficiency 
of the diaphragm depends above all on 
the ability of its component muscle 
fibres to contract pioperly In tu- 



Fig 7 Fatty degeneration of diaphragm _ L^jo^diafdwrasc^or «c\cn! 

From a white woman, 62 3 cars old, who had marked dilatation of the heart . tic 
years She died from decompensation and there u appearance , the tiered tr» r ‘* 

myocardium had a striking mottled yellow to jc - | !r ^ p mn'clcs Microscopical!' 

mg was best seen beneath the endoemhum .of the IgPggO ™\^ dn[lhrivr . ,«n ilh 
there were numerous typicalb fatty degenerated 
lying alongside of structural!' normal fibre* 
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mors, m tubeiculosis, m diaphragmitis 
and in degenerations it may be assumed 
that the functional powers of the 
muscle as a whole are considerably im- 
paired, for all of these disease proc- 
esses are attended by loss of con- 
tractile substance Such impaiiment 
of diaphragmatic function may have 
serious consequences when the respira- 
tory or circulatory mechanism is at 
fault * Unfortunately it is very diffi- 
cult to determine after the death of the 
patient from clinical records what ef- 


fect any diaphragmatic lesion discov- 
ered post mortem had on the course of 
the disease The true significance of 
diaphragmatic lesions is yet to be 
worked out, and this can be done only 
through experiment and through col- 
laboration of clinician and pathologist 
m a large series of cases 

*For a discussion of tlie pathological phy- 
siology of the diaphragm reference should 
be made to the monographs of Eppmger 12 
and of Hitzenberger 1 ' 1 , as well as to the 
writings of Landis 11 
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The Heart and the Diaphragm*! 

By I M Trace, M D , F A C P , Chicago, III 


W ALSH, writing m 1871 about 
the clinical importance of 
the diaphragm, said “I am 
persuaded much of their silence de- 
pends less on immunity from disease 
of this musculo-fibrous septum, than 
upon the rarity with which it is exam- 
ined post-mortem Clinical ignorance 
is the necessary result of this neglect ” 
And even at present the diaphragm 
hardly gets the clinical considerations 
its location and functions warrant 
A musculo-fibrous structure, lined 
with pleuro-pericardial serosa on its 
upper and peritoneum on its lowei 
surface, it separates the thoracic and 
abdominal cavities and is in close con- 
tact with the cardio-respiratory organs 
and important abdominal viscera 
Symptomatically sharing the tioubles 
of its neighbors on the north or the 
comrades on the south, it may be vis- 
ited by such remote calamities as mil- 
iary tuberculosis, triclumasis, per- 
nicious anemia and scuivy It is said 
to undergo degeneration in severe con- 
gestive heart failure and marked 
emphysema (Zahn, Falkenstem, Hit- 
zenberger 1 ) 

The phrenic is its chief motor nerv e 
and its muscle tone is nicely balanced 

*Read before the Chicago Medical So- 
ciety, March 18th, 1931 
fReccived for publication, April 20, 1931 


by an interplay of the sympathetic and 
parasympathetic forces 

Next to the heart it is the most im- 
portant muscle in the body (Falken- 
stein) Structurally and functionally 
it bears a rough analogy to the heart 
muscle It is striated , its contractions 
are rhythmic, tetanic m character, of 
long duration, with short intervals of 
rest It works unremittingly from the 
cradle to the grave, but its action is 
both voluntary and involuntary Con- 
sidered at one time the mam muscle 
of respiration, its importance was 
somewhat dimmed by the surgeon 
Unilateral paialysis was found to be 
no great handicap and even bdateial 
phremcotomies weie survived The 
diaphragm is one of the important 
muscles of respiration and its chief 
business is to keep the lower lobes in- 
flated and properly aerated 
The circulatory function of the 
diaphragm is often lost sight of 1 he 
upright posture of man makes the 
backflow of venous blood difhuih 
Dunn g an mspiratoiy diaphragmatic 
contraction the intra-abdominal pres 
sure increases, the mlralhoracic be- 
comes negative and the diaphragm nits 
as a suction pump upon the returning 
venous blood The In or. the great 
reservoir of venous blood, 1* com- 
pressed by the diaphragm, “like a net 
mushroom hj a gracing ha.m * 
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(Wenckebach), and its blood is forced 
out into the great veins of the thoiax 
With each diaphiagmatic contraction 
the intra-abdominal cavity is enlarged 
and the intracardiac pressure is di- 
minished, with the heart moving cau- 
dally, thus facilitating the bettei fill- 
ing of the heart chambeis 
The pressure within the abdomen 
varies with inspiration, body positions 
and distention of the hollow viscera 
The intrapulmonary pressuie is sub- 
ject to marked and at times sudden 
variations There is a recipiocal and 
antagonistic lelationship between the 
heart and the diaphragm, and thus be- 
tween the two cavities, by the dia- 
phragmatic abdominal reflex of Sher- 
rington. A positive hypei tonic re- 
flex of the diaphragm is often asso- 
ciated defensively with a negative 
hypotonic cardiac leflex (dilatation) 
and a positive hypei tonic cardiac re- 
flex is helped by a negative hypotonic 
diaphragmatic leflex The diaphragm 
thus acts as a buflfei, protecting the 
thoracic visceia fiom excessive mtra- 
.ibdommal pressuie and the abdominal 
contents from sudden variations in in- 
trapulmonary pressure 

To function efficiently the dia- 
phragm must be unhampeied m its 
movements and maintain an optimum 
position in the thoiax Its central 
tendon is at the eighth doisal spine and 
it reaches the fourth interspace on the 
light, the fifth rib on the left anterior- 
ly; posteriorly, the eighth rib on the 
right and the eighth interspace on the 
left Its position is the result of the 
normal pulmonary pull, muscle tone, 
and the width of the lower thorax It 
varies with the pressure m the thoracic 
and abdominal cavities and is marked- 


ly influenced by posture 4 , being low- 
est when the person is standing and 
highest when he is supine ; sitting pro- 
duces no appreciable change in the 
normal diaphragm 

Even from this fragmentaiy ana- 
tomico-physiologic survey it is quite 
evident that the diaphragm is a friend- 
ly mtermediaiy and helpful ally, and it 
is hardly surprising to find it parading 
at times in the clinical garb of its 
neighbors, especially the heart 

Young adults and children not m- 
fiequently have pain in the lower ax- 
illary regions on walking 01 running 
When the pam is on the left side the 
heait comes under suspicion If the 
heait is found normal, as it usually is, 
the pam is due to spasm of the dia- 
phragm 

A fit of laughter is likely to pro- 
voke similar discomfort as the follow- 
ing case will illustrate 

A Gypsy of forty-five, complained of pam 
in the precordium, radiating to the shoulder, 
of three days’ duration. The pam was se- 
vere and was aggravated bj r exertion, by 
loud and fast talking The cardio-circula- 
tory apparatus was normal Further ques- 
tioning brought out that while m a speak- 
easy, swapping stories with his comrades, an 
especially good one caused a fit of laugh- 
ter and the pam appeared shortly after The 
fluoroscope showed jerky movements of the 
left diaphragm Strapping relieved the pam 
immediately 

In effusive pericarditis the dia- 
phragm may become inflamed by 
contiguity. Nausea, vomiting and hic- 
coughing may dominate the picture 
and obscure the diagnosis When 
with the diaphragmitis there is also a 
phrenic involvement, pain m the 
shoulder and dysphagia may be so se- 
vere that the mere sight of watei or 
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food will cause pam, the so-called hy- 
drophobic type of an effusive pericar- 
ditis 0 Swelling and tenderness of the 
liver may come on before fluid can be 
demonstrated m the pericardial sac 
clinically and be quite puzzling It is 
due to an embarrassment of the vena 
cava inferior by the faulty movements 
of the right diaphragm 

The sequence of e\ ents may be re- 
versed A left sided diaphiagmatic le- 
sion may cause severe heart pam 

A man of twenty-four was awakened at 
two in the morning with severe anginal 
pam radiating to the shoulder, which re- 
quired morphia The pain recurred two or 
three times daily for about three weeks, the 
patient running a septic temperature The 
chest showed nothing abnormal Fluoroscopy 
was likewise negative, the left diaphragmatic 
outline being clear, regular in outline and its 
lateral half moving freely with some hazi- 
ness m the left costo-phremc angle The 
needle obtained 5 c c of slightly cloudy 
fluid Three weeks after the onset, edema 
appeared in the epigastrium, slight bulging 
soon following Incision revealed pus in the 
left subdiaphragmatic space close to its cen- 
tral portion With drainage the fever sub- 
sided, the pam disappeared and the recovery 
was speedy The cause of the abscess re- 
mained obscure 

When a chronic pericarditis works 
through the diaphragm and involves 
the capsule of the liver. Pick’s pseudo- 
cirrhosis is likely to result Its classi- 
cal diaphragmatic phenomena of epi- 
gastric systolic retraction during in- 
spiration and Broadbent’s systolic tug 
posteriorly are familiar to every cli- 
nician It is not generally known that 
occasionally an unaccountable right 
pleural effusion 7 may be its earliest 
manifestation, more so when asso- 
ciated with an enlarged liver The 
compromised right diaphragm appar- 
ently interferes with the action of t ie 


right heart or compresses the supia- 
diaphragmatic portion of the vena cava 
inferior (Hanot 0 ) 

Milder forms of an adherent peri- 
cardium often entnely escape clinical 
detection Demonstrating the immo- 
bility of the apex by percussion, while 
often diagnostically helpful, is not al- 
ways possible m women, m the obese 
and in the emphysematous The 
fluoroscope with the patient m the left 
lateral position will diagnose 7 the con- 
dition with certainty and ease Noi- 
mally the heart moves away from the 
dependent left chest on deep mspna- 
tion, this movement is most marked 
in the lower left caidiac contoui \\ ith 
an adherent peiicardium this mo\c- 
ment is slight or entirely absent With 
the patient in the erect position there 
may be present an upwatd systolic tug“ 
of the left diaphragm 

Dyspnea may at times be the out- 
standing symptom of a chronic dia- 
phragmitis It is a good clinical rule 
to suspect the diaphragm, when the 
dyspnea is out of all proportion to the 
findings in the chest 

Not mfrequentl) following an U- 
fusivc pleurisy of some duration, <ly sp- 
nea appears upon cxeition Rc-c\ami- 
nation shows maiked dulncss with di- 
minished breath sounds, ectasia is ab- 
sent, even retraction of the intercostal 
spaces may be present Fluid is still 
suspected, but the tap is dry The 
fluoroscope shows no fluid, but hazi- 
ness and immobility of the diaphragm 
Needling, as suggested by the Japa- 
nese, stimulates the lazy diaphragm to 
increase its respiratory excursions and 
to keep the lungs inflated Pryor d< - 
scribes severe dyspnea in pm urn-' 
comosis involwng the diaphragm i i < 
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patient is pale, the heait is small and 
tube-like; the apex beat is feeble and 
the heart tone distant When fibioid 
phthisis invades the diaphragm, dysp- 
nea may become quite troublesome 

Sudden and seveie dyspnea is like- 
ly to come on following operations on 
the uppei abdomen 01 injury to the 
chest wall The clinician suspects an 
acute pulmonary atelectasis ; the physi- 
cal findings may, and the x-iay does 
diagnose the condition While it is 
conceded that bionchial obstruction by 
viscid secretion is the main factor 0 in 
the pathogenesis of a massive pul- 
monary collapse, the defensive splint- 
ing of the thoiacic wall and of the di- 
aphragm, already handicapped by the 
supine postuie, play no small con- 
tributory part b} abolishing or di- 
minishing the diaplnagmatic excursion 
and interfering with the efficient le- 
spiratory dilatation of the lungs and 
their ability to expel the bronchial se- 
cretion 10 . Yandell Henderson 11 sug- 
gested that caibon dioxide be given at 
the end of the anesthesia to induce 
deep respirations and propeily inflate 
the lungs 

Eventration 01 lelaxation of the di- 
aphragm, whether congenital or ac- 
quired, is usually left sided The 
laised left diaphiagm does not com- 
piess the pulmonai y base but lifts and 
moves the heart to the right Most 
often symptomless, it will occasional- 
ly give rise to a cardio-diaphragmatic 
syndrome of precordial distress, dysp- 
nea and angina-like pain upon a full 
stomach or intestinal distention in the 
gonadal and adipose dystrophies and m 
the myocardiopathies 3 

The findings of basal tympany with 
diminished breath sounds, the apex m 
the fourth interspace, with the trachea 


displaced to the right, while suggestive, 
aie nearly always overlooked and the 
diagnosis is made by the fluoioscope 
The left diaphiagm is high, its out- 
line is regulai but faint, it may show 
paiadoxical movements and easily 
moves upward when piessuie is ex- 
erted upon the abdomen 

An)* one past forty with a girth 
of generous proportions is well ac- 
quainted with the discomfoit m the 
chest, fullness of the head and the 
turgescent face when, on a full stom- 
ach, he is called upon to lace a shoe 
The inci eased abdominal piessure 
moies the diaphiagm up and tempo- 
ral lly embarrasses the circulation 
Flatulence frequently provokes extia- 
systoles, and that angina pectons is 
more pi one to appear upon a full 
stomach is a well known clinical fact 
One wonders if the fiequency of acute 
coionaiy tluombosis, masked as ail 
acute indigestion, at the height of a 
generous banquet, is not due to em- 
barrassed filling of alieady sclerosed 
coronaries by a distended stomach 
pressing up the diaphragm against a 
diseased heait 

Indeed, any factoi favoung an m- 
ci eased mtra-abdominal piessure is 
likely to call forth circulatory diffi- 
culties, especially m the obese, m those 
of sthenic habitus, and in the gravidae 
Dietlen* maintains that m the obese 
with dyspnea the poor 01 absent 
mobility of the diaphiagm brings about 
deficient pulmonary ventilation and 
venous distuibances m the thoracic 
and abdominal cavities 

It is not uncommon to see men of 
sthenic habitus in the fourth or fifth 
decade, short of neck, broad of chest, 
red of face, with tense muscular ab- 
dominal walls, complain of some short- 
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ness of breath and precordial distress 
upon exertion The thickened ar- 
teries, the aortic configuration of the 
heart with the apex displaced to the 
left, and shoit systolic murmurs heard 
best or appearing only during expira- 
tion, logically enough point to the 
heart, but the fluoroscope shows a 
high diaphragm and a squatty left 
heart silhouette well buried in the di- 
aphragmatic shadow The electiocai- 
diogram shows left axis deviation In 
the obese the third lead may show 
complete inversion 12 

It is hard to ascertain m these cases 
just what part the heait plays m the 
production of the symptoms It is dif- 
ficult to absolve it from all guilt, since 
Pearce 3 has shown experimentally that 
the abdomino-visceial reflex responsi- 
ble for the clinical syndrome of dysp- 
nea and cardiac distress does not ef- 
fect the normal heait, but only when 
the myocardium is injured 

About the seventh month of preg- 
nancy the enlarging uteius widens the 
lower thoiax 13 , flattens and pushes up 
the diaphragm The apex is raised and 
lotated to the left, basal rales and even 
murmurs may appeal (Dietlen 1 ) 

A para two of twenty-six, eight months 
pregnant, complained of dyspnea upon ex- 
ertion and edema of the ankles There was 
no history of rheumatic infections or pre- 
vious cardiac discomfort The heart was 
apparently out to the left with a short 
systolic mitral murmur not transmitted heft 
axis deviation was present in the electro- 
cardiogram It was interpreted as a nor- 
mal heart temporarily mechanicallj em " 
barrassed by the increased intra-abdominal 
pressure Six weeks after delivery the heart 
and the electrocardiogram were normal and 
the patient m the best of health 

Another gravida of thirty with a verv 
large abdomen bad djspnea and anno} mg 
extrasystoles Deliver} relieved her of 
both 


Mackenzie 15 explains the cardiac 
discomfort m the gravidae by the em- 
barrassment of the right heart by the 
lessened respiratoiy movements The 
latter obviously are hampered by the 
high and flattened diaphragm Nor- 
mal hearts withstand this temporary 
load quite well In diseased hearts 
with the right ventricle already consid- 
erably overtaxed as m nntial stenosis, 
the increased load may lead to serious 
caidiac failure 01 acute suffocative pul- 
monary edema 

The following case is verv instruc- 
tive 

A para three, with a mitral stenosis, when 
eight months pregnant developed some cough 
and dyspnea upon exertion When almost at 
term, during an obstetric examination and 
while flat on her back, she became cvanotic, 
coughed incessantly, and an alarming pul- 
monary edema quickly supervened Onh 
heroic treament saved the patient Rest m 
bed with digitalis carried her to term, when 
she was delivered bv Dr I.ouis Rudolph 
quite uneventfully in a semi-sitting position 

The nbnoinully high dtapluagm is 
not the onh source of diaphtagmatic 
dysfunction 1 The Jow diaphragm 
when pronounced, is pioductnc of a 
goodly share of chronic invalidism 
Its owner is neatly always tlun and 
pale, with a long and natron chest 
and a protuberant plotic abdomen 
The extremities ate cold and the 
blood and pulse pressure arc low 
The abdominal 01 gans aie palpable 
Nearly always the victims of numer- 
ous poorly defined digestive com- 
plaints, they are not mfrequcuth sub 
jeeted to many unnccessarv and re- 
peated abdominal operations I*re 
quentlv circulatory disturbance as- 
sert themselves, dtr/me-s m-pan 
palpitation, and fatigue up -n oertton 
bring them to the pin mow These 
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patients present all the symptoms of 
an effort syndrome the heart is 
small, the pulse weak and the muscles 
flabby The fluoroscopic examination 
shows a narrow heart hanging sus- 
pended like a drop from the large 
blood vessels The diaphragm is low, 
with poor respiratory mobility, and is 
definitey separated from the cardiac 
shadow The poor filling of the car- 
diac chambers causes a relative arterial 
anemia with the subjective sense of 
exhaustion and the suspended heart, 
lacking its diaphragmatic support, is 
likely to produce such bizane findings 
as a paradoxical pulse or even a 
tracheal tug. (Wenckebach 1 ) A well 
applied abdominal support quickly 
brings relief Prolonged rest m bed, 


hyperalimentation, aided by insulin, as 
suggested by Falta, often improve the 
general condition remarkably. 

The physician, who m physical diag- 
nosis of the lungs takes into consider- 
ation the depth and shape of the 
thorax, the thickness of the paneties, 
the position of the heart and the mo- 
bility of the diaphragm, may profit- 
ably be on the alert in evaluating cai- 
diac symptoms also, m connection with 
two important factors the position 
and the mobility of the diaphragm 
He will be rewarded by a better un- 
derstanding of the mechanism of some 
symptoms and by fewer diagnostic er- 
rors, and the patient will profit by 
more intelligently applied therapeutic 
procedures 
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Malignancy in the Lung: 
Including Bight Primary Carcinomas 
With Autopsy Findings*? 


By Hunky Monkou Mosr.s, A M 

R OBERT J Graves, of Dublin, 
who so clearly described exoph- 
thalmic goiter that the condi- 
tion is still called Graves’ Disease, m a 
clinical lecture 1 on the Practice of 
Medicine, delivered nearly ninety years 
ago, wrote “I shall conclude this lec- 
ture with the description of a singu- 
lar and uncommon disease of the 
lungs Rare diseases should not be 
looked upon as mere matters of curios- 
ity, but should be attentively studied 
with the view of enabling us to recog- 
nize the true nature of similar cases 
when they again occur” He contin- 
ues, “The diagnosis of encephaloid 
tumors of the lungs was, a few years 
ago, completely impossible, but, I 
trust, that ere long we may be en- 
abled to arrive at some degree of cei- 
tainty, even m this difficult and ob- 
scure branch of thoracic pathology ” 
Morgagni 3 , (1682-1772) who laid 
the foundation of pathological anat- 
omy, was probably the first to publish 
the results of several autopsies on 
lungs that might be diagnosed as can- 
cerous, and wei e so interpreted by him 

"'From the Medical Service, Kings Countj 
Hospital, Brooklyn, N Y 
tRead at a Meeting of the Brooklyn So- 
ciety of Internal Medicine, November 2 , 
1930 


, MD.FACP , Brooklyn, N V 

It is probable that the first of the cases 
which he published as cancer of the 
lungs was really an example of pri- 
mary lung tumor In this case, he de- 
scribes the disease of a man sixty years 
old, which was accompanied by cough 
and copious expectoration of a yel- 
lowish, rather crude material, rarely 
but then distinctly stained by streaks 
of blood At autopsy, the lung was 
found extremely hard with adhesions 
to the pleura and mediastina, and 
nothing else but an “ulcus cancrosum 
m the right lung 3 

Adler 3 , in his masterful stud) of 
Primary Malignant Growths 111 the 
Lungs and Bronchi, states that “hum 
tumors were absolutely unknown 111 
ancient and medieval medicine until 
the time of Morgagni This ‘•tatc- 
ment is no doubt true from all our 
known medical literature concerning 
medical conditions of ancient and me- 
dieval times It seems impossible to 
the writer that metastatic growths 
from malignancies m other organs 
never occurred or were never found m 
the lungs of those afflicted It 1 
hoped that at some later date account' 
of such new growths m the lungs will 
he found in the writings of ph’ -icnti- 
of the ancient times 1 he b»hct tin* 
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pmnaiy neoplasms of the lungs aie 
among the idlest foims of disease has 
peisisted for centimes, and it is onl) 
within the last few \Ciiis that this be- 
lief is becoming changed, because of 
the comparative!) great numbei of tu- 
mois of the lung being found and 
studied For seveial years thcie has 
been a growing belief that mtia- 
thoiacic cancels aie increasing m fic- 
qucncy This belief is being con- 
joined more and moie by recent to- 
llable statistics In a stud) of the in- 
cidence of pmnaiy carcinoma in the 
lung, Rosahn 1 concludes that “the post- 
moitem incidence of primary caici- 
noma in the lung is steadily increasing, 
and this increase is leal and absolute ” 
Whatever may be the explanation, pri- 
mal y carcinoma m the lung is more 
common now than founerly The 
cause of this gi eater ficquency of oc- 
cuirence is not known This inciease 
was commented upon by Adler who 
published his study in 1912, and who 
did not suggest any reason for it. 
Davidson 5 , of London in a study of 


cancel in the lung, published in 1930, 
stales that “it seems reasonable to sup- 
pose that foi an explanation of the 111- 
cieasc of piimary caicmoma 111 the re- 
spiiatoiy tiact. we must look to some 
factoi which, since the peiiod of the 
War has begun to opeiate 111 gi eater 
degice. and which, tlnough the pro- 
duction of specific tissue irritation, 
maj account for this lutheito unusual 
localization of malignant disease m 
such individuals as are cspeciall) sus- 
ceptible ” 

In a laige. geneial hospital such as 
the Kings County Hospital, w'ith an 
aveiage daily census of 1710 patients, 
ample opportunities are piesented for 
the study of malignant conditions 111 
the lungs, whether pnmaty or sec- 
ondary It has been the piivilege of 
the wi itei to review the appearance of 
malignant diseases at the Kings Coun- 
ty Hospital duiing the decade from 
1920 to 1930, and 111 addition to in- 
clude eleven months of 1930 The fol- 
lowing figures aie presented of malig- 
nant tumors, Kings County Hospital 


Year 

1920 

1921 

1922 

1923 

1924 

1925 

1926 

1927 

1928 

1929 


1930 

to 

Nov 1 st 


Tabu 1 


Evidence of Malignant Tumois 

and of Mctastascs 




M ctasiascs 




To 

Mctastascs 

Patient v 

T umoi \ 

Other Oicians 

Gena al 

10698 

232 

37 

— 

13931 

279 

13 

■ 

16200 

298 

19 

" 

18131 

312 

. 42 


19694 

396 

68 

13 

19969 

437 

85 

6 

I 97 I 5 

373 

75 

4 

21236 

406 

96 

IO 

237x9 

355 

48 

II 

24948 

334 

66 

15 

188241 

3422 

549 

59 

24288 

245 
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Table II 

Metastases to the Respirator} System 


Yea 1 

Lung 

Pleiti a 

Laryn \ 

Tiachca 

1920 

- 

- 

— 

- 

1921 

4 

- 


- 

1922 

6 

- 

— 

- 

1923 

2 

1 

— 

— 

1924 

5 

- 

1 

— 

192S 

3 

1 

- 

1 

1926 

3 

- 

1 

- 

1927 

3 

— 

1 

— 

1928 

6 

1 

1 

— 

1929 

5 

2 

1 

— 


— 

— 

— 

— 

1930 

to 

39 

3 

5 

1 

Not 1st 

10 

- 

— 



Table III 

Malignant Tumors of the Respiratory System 
Yea, Lung Laryn\ Pinna Efngloltit 


1920 2 

1921 1 

1922 6 

1923 

1924 9 

1925 7 

1926 o 

1927 3 

1928 7 

1929 6 

47 

1930 
to 

Not 1st 7 


Patients with malignant tumois m the 
lungs ilia}’ he divided into three gen- 
eral classes foi diagnosis 

First , those upon whom a diagnosis 
can be made only on post-moitem ex- 
amination, because of the absence of 
any general 01 pulmonary s) mptoms, 
except weakness and emaciation , or 
because the patient is seen only when 
moribund, and the usual physical find- 
ings of malignant tumor in the lungs 
aie masked by othei conditions 

Second, those upon whom a diag- 
nosis can be made easil} by leason of 
evidence of tumor growth 111 othei 
parts of the body, m addition to the 
pulmonan findings 


3 

3 

10 





58 3 3 


'fhn d, those upon whom a diagnosis 
of new growth m the lungs can be 
made because of the luston, the com sc 
of the disease, the phj'ical findings 
and the absence of tumor giowth m 
other organs 

The presence of a malignant minor 
m the lung is not alums an o\\ mat- 
ter of diagnosis, and unless the growth 
causes enough discomfort for the pa- 
tient to seek a phjtician. the condi- 
tion mm not he d.scmcrul during hit 

C\si Ri it ••’is 

Case I On ember 22 10. 7 . I 
woman 82 > tar« obi vm r<lm U.i! - X 
CounU Hospital win a «Hul m '■* 

*c,alp Ten dm- befo-t a\ \ • » 
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tienl had fallen down stair*, and had rcccned 
a scalp wound which became infected The 
cellulitis w r as properly cared for, but the pa- 
tient’s general condition was poor, apparent- 
ly due to her eighty-two 3 ears of age Three 
days before her death, or seventeen dais 
after her admission to the hospital, the pa- 
tient was drowsy, became comatose and 
died The belief w r as that she had a gen- 
eralized atherosclerosis and died from kid- 
ney failure Howeier, we were fortunate 
enough to have permission for a post- 
mortem examination The histological find- 
ings of interest to us at the present time are 
as follow's. The lungs showed cmplnsema, 
chronic fibroid pneumonia, congestion and 
edema and an area of epidermoid carcinoma 
The lner showed chronic passu e congestion 
The kidneys showed a chronic glomerulo- 
nephritis Here \vc have a primarj carci- 
noma of the lung, in a patient who appar- 
ently had no pulmonary S3'mptoms 

Case 11 Another patient, No 59563-30, 
autops3 f No 8734-30, a man, age 52 3 ears, 
was admitted to Kings County Hospital and 
died forty-eight hours later He w’as ex- 
tremely pale, w j as struggling for air, and 
had been drinking large quantities of \vbiskc\ 
for more than a month He w'as a chronic 
alcoholic His condition w r as critical on ad- 
mission His blood pressure w r as 80/60 
He became unconscious shortly after enter- 
ing the hospital but could be aroused His 
red blood cells were 1,060,000 and his 
hemoglobin was 35 per cent A history ob- 
tained from his family reported a gastric 
hemorrhage and bloody stools about one 
month before admission He complained of 
pain in the abdomen The patient did not 
show emaciation During his short stay in 
the hospital, he w r as restless and fighting for 
air There w'ere many coarse, moist rales 
throughout both lungs The object of treat- 
ment of this patient was to support and 
stimulate him over the emergency How- 
ever, he died forty-eight hours after ad- 
mission Our feeling wras that he had a se- 
vere anemia, a chronic alcoholism, with an 
alcoholic wet brain A post-mortem exam- 
ination was permitted, of which the points 
of interest to us now are “The right lung 
shows infarcted areas at the base, which are 
well circumscribed, and adjacent to this is 


found a c«ml3 irom which pus escapes At 
about the centre of the middle lobe, there is a 
tumor-like mass, five and one-half centi- 
meters 111 diameter This mass is firm, 
nodular and white m color The pleural sur- 
face of the left lung is thickened and rough 
On section, a frothy fluid can be expressed 
from the cut surfaces The ribs and verte- 
brae have tumor-likc growths The di- 
aphragm, also, shows laised nodular masses 
which arc hard There is no gross pathology 
of the trachea or esophagus The mucosa 
of the stomach near the p3’loric end and the 
duodenum show' denuded areas suggestive of 
old ulcer formation, the remainder of the 
gastro-mtestmal tract is grossly normal 
Ilistologicallj the patient showed acute pu- 
rulent bronchitis, pulmonary abscess, con- 
fluent broncho-pneumonia, metastatic lympho- 
sarcoma m the lung, 1\ mphosarcoma of the 
peribronchial glands, metastatic I3 mpho- 
sarcoma of the bones and chrome ulcer 01 
the duodenum Here we have another pa- 
tient upon whom the diagnosis of malignant 
tumor in the lung could not be made be- 
cause of bis condition on admission to the 
hospital Ewmg, c 111 his book on Neoplastic 
Diseases, states that “frequently these new 
growths are discoi cred only at autopsy” 
Adler 3 states "one form that occurs oc- 
casionally is that of a single nodule, usuallj 
quite small surrounded perhaps by a few 
minute malignant nodules deeply buried in 
the lung tissue of one lobe, producing onlj 
■very slight or possibly no s3 T mptoms during 
life, and as a rule, discovered by mere acci- 
dent at autopsy ” 

There are some patients upon whom 
the diagnosis of malignant tumor in 
the lung is not difficult to make. 

Case III A young man, No 56734-30. a 
laborer, 21 years old, was admitted to Kings 
County Hospital, August 13, 1930, with the 
following complaints Weakness, pain in the 
chest and in the abdomen, and loss of thirty 
pounds weight in six months On January 
10, 1930, the patient was operated upon for 
hernia complicated by an undescended testicle, 
and a varicocele operation was performed 
On July 27, 1930, at Kings County Hospital, 
his left testicle was removed Following 
this operation, he had pain almost contm- 
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uously m the abdomen and in the flanks 
One week before admission, on August 13th, 
pam appeared m the lower part of the chest 
on both sides Upon auscultation, the pa- 
tient had numerous rales throughout the left 
lower lobe, and rales below the scapula on 
the right side There was a lump at the 
upper angle of the scar of the operation on 
the testicle 

A resume of the radiographic reports fol- 
lows Numerous well defined nodular metas- 
tases are strewn throughout both lungs 
these nodules varying from approximately 1 
to 4 cm in diameter, being definiteh 
spherical, borders well defined, these are 
more commonly situated near the periphery 
Osseous system examination fails to reveal 
any evidence of abnormality of texture of 
the bones of the skull, extremities or trunk 
Conclusions Nodular type of pulmonary 
metastases, probably the result of sar- 
comatous infiltration (See figure 1 ) 

This man died October 26, 1930, seventy- 
four days after admission to the hospital 
and ninety-one days after removal of the 
testicle The diagnosis with this patient 
was not difficult, as the pathological report 
from the section of removed testicle is as 
follows “The section shows testicle and 
epididymis The testicular portion shows no 
marked change from the normal The 
epididymis, however, presents a neoplasm 
composed of varying types of cells, some 
being large and round, some showing ec- 
centric nuclei and rather horse-shoe shaped, 
and still others showing cells not unlike 
those known as the reticulum cells of lymph 
nodes Hyper chromatism is quite a marked 
feature There are numerous areas of nec- 
rosis The neoplasm is definitely histoid m 
morphology The diagnosis of the tumor 
is polymorphocellular sarcoma ” With this 
young man, it was not difficult to make a 
diagnosis of metastatic sarcoma m the lungs 

Case IV Another type of patient, No 
24877-29, Autopsy No 7796-29 i admitted to 
the Kings County Hospital, was a woman 
forty-seven years old, who complained of 
pain m the chest, weakness, loss of weight 
and dyspnea This patient died seven davs 
after admission to the hospital She lnd hid 
a breast amputated six months pre\ iousl> for 
carcinoma The autopsv revealed nietastase- 


to the lungs, heart, liver, adrenals and 
mesentery A diagnosis, before death, of 
metastatic carcinoma m the lung was not 
difficult 


Although we know manj tunes that 
we have a metastatic tumor 111 the 
lungs from a primary malignant 
growth elsewhere in the body, the 
classification of the type of tumor is 
not always as easy a matter as 111 the 
two preceding patients 


Case V A man, No 5989*28, Autopsv 
No 7291-28, forty-six years old, was ad- 
mitted to Kings County Hospital complain- 
ing of pam localized m the right chest 
and upper abdomen about the costal margin, 
and included between the interior and pos- 
terior axillary lines This pain had per- 
sisted for two weeks and was described as if 
needles were sticking into him The pa- 
tient staled that at the onset of this attack 
he had vomited for five days There was no 
blood m the vomited material On admis- 
sion, the patient did not appear acutch ill 
but did show signs of emaciation A slight 
cough was present He had signs of fluid 
m the right pleural canty llicrc was 
marked epigastric and upper rectus ngiditi 
Later a bloody fluid was remmed from the 
right pleural cavity The conditions con- 
sidered as possible were chronic pulmonary 
tuberculosis, pleural effusion malignancy 
m the lung, chronic gall-bladder disease, 
peptic ulcer and mahgnanci m the epi- 
gastric area This patient died Hum -one 
days after admission to the hospital 

A resume of the radiographic reports inf- 
lows Examination of the gistro-intcstirnl 
tract fails to rcveil any evidence of organic 
lesion of the stomich duodenum or intes- 
tines There is moderate enlargement of the 
hi er Examination of the lungs, eleven 
days later, meals , large effusion 01 the 
right pleural canty, with displacement o. 
the mediastinal contents to the kit and a 
localized area of incomplete con-olid itio , at 
the level of the third lot interspace Tie 
onl\ diagno-is warranted on t' e r u 
graph of the lung- ,s a l-calwcd area - 

consolidation and • km P kt,nl c 5 '/l 
I Ik new growth 1hmc.1l can t .viced 
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Fig i Case III Metastatic tumors m the lung Numerous well defined areas of 
infiltration of the parenchyma of various size, spherical m shape, occupy chiefly the up- 
per lobes particularly about the level of the first and second interspaces anteriorly This 
is a nodular metastatic neoplastic infiltration from a primary growth m the testicle, diag- 
nosed histologically as embryonal carcinoma 
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mtely determined by removal of fluid and a 
re-examination * 

The histological findings at autopsy were 
Brain Metastatic hypernephroma 
Pericardium Metastatic hyperneph- 
roma 

Lungs . Congestion, edema, anthracosis 
and metastatic hypernephroma 
Right Kidney Hypernephroma 
Peritoneum: Metastatic hypernephroma 
Vena Cava Metastatic hypernephroma 

Case VI Another patient of this type 
was a woman, No 58893-30, Autopsy No 
8704-30, 39 years old, admitted to Kings 
County Hospital with abnormal pulmonary 
symptoms, as well as general signs of severe 
disease This patient died seven days after 
admission A post-mortem examination was 
made which yielded the following informa- 
tion 

Lungs Metastatic teratoma 
Liver Metastatic teratoma 
Adrenals Metastatic teratoma 
Kidneys . Acute suppurative pyelone- 
phritis 

Urinary Bladder Acute gangrenous 
cystitis 

Spinal Dura mater and Posterior Nerve 
Roots of Upper Lumbar Cord' Meta- 
static teratoma 

Ovary . Primary malignant teratoma 

It is not difficult to realize fiom the 
histories, that each individual patient 
with a new growth in the lung can pre- 
sent an interesting problem in diag- 
nosis 

Hamman 7 , of Baltimore, writes 
“In the lungs, tumor growth may 
cause cavities, bronchiectasis, erosion 
of blood vessels, sometimes with fatal 
hemorrhages, and it may be accom- 
panied by a bronchopneumonia, em- 
pyema, abscess or gangrene ” He 
adds, “a small lung tumor that gives 
no local symptoms may cause wide- 
spread metastases , any organ or tissue 
may harbor metastases, but lymph 
glands, liver, bones and kidneys are 
most often invaded ” Because of the 


variety of the modes of expression of 
these new growths, the diagnosis of 
malignant tumor of the lung is not al- 
ways an easy diagnosis to make. 

Case VII A colored man, 46 years old, 
was admitted to Kings County Hospital and 
died twenty-five days later He complained 
of pain m the right chest, anteriorly, of 
four months duration, he had a productive 
cough for six months, with occasionally 
blood tinged sputum , he had lost thirty-two 
pounds in weight in five months; he had a 
marked dyspnea, and complained of extreme 
weakness We have presented here the 
usual symptoms of malignancy of the lung, 
with the report of a negative Wassermann 
reaction, and numerous sputum reports nega- 
tive for tubercle bacilli He showed signs 
of serious trouble in the right upper lobe 
The radiological report stated This is a 
lobar type of lung tumor in the right upper 
lobe with degeneration and cavitation 

This patient was presented for bronchos- 
copy We received the following comment 
Owing to considerable pus and mucus com- 
ing from the right bronchus, and also due to 
the presence of edema of the same bron- 
chus, the examination was not completed 
Two weeks after admission, the patient ex- 
pectorated a red, bloodj r sputum Eight days 
later, he developed a pneumonia m the right 
lung and died m three day r s Clinically this 
is a patient with a primary carcinoma of the 
lung, but m the absence of a post-mortem 
examination, it is impossible to call it pri- 
mary 

Case VIII A man. No 19x43-26, forty- 
six years old, was admitted to the Kings 
County Hospital and died fifty-two days 
later This patient stated that for the past 
nine months he had been unable to work 
because he had not felt well There were 
present as complaints Cough, pain in the 
chest on the right side, loss of twenty 
pounds in weight in six months, general 
weakness, night sweats and anorexia The 
patient appeared acutely ill His tempera- 
ture was 1 ox 6°, his pulse was 90 per minute, 
his respirations were 20 per minute His 
breath was foul, his mouth contained many 
carious teeth, the uvula and pharynx were 
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injected His chest was of the emphysema- 
tous type There was dullness on percussion 
and tubular breathing over the right upper 
lobe A few scattered rales were heard 
over both apices The conditions found sug- 
gested a new growth in the right upper 
lobe The radiographic report stated that 
the picture was suggestive of new growth 
in the upper lobe, right side Lipiodol in- 
jection revealed none of the mixture in the 
right upper lobe, probably the result of 
occlusion of the right bronchus, consequent 
to a new growth The report of a bron- 
choscopic examination showed that the 
trachea was found fixed, and pushed to- 
wards the left On the right lateral wall in 


Case IX A man, No 552x0-30, Au- 
topsy No 8668-30, forty -six years old, was 
admitted to the writer’s service at Kings 
County Hospital complaining of severe, 
paroxysmal pam in the right chest for 
seven weeks, cough productive of a whitish 
sputum, which was blood tinged on two 
occasions eight weeks and four weeks be- 
fore admission, loss of twenty -five pounds in 
weight in six weeks, cyanosis, marked dysp- 
nea upon slight exertion, anorexia since the 
onset of pain This patient had always en- 
joyed good health except for an attack of 
influenza during the epidemic in 1918— 
twelve years previously At the time of his 
admission, the patient was in no acute dis- 


the region of the fourth or fifth tracheal^tress, and did not appear acutely ill There 
ring there was a small, irregular granulation- was diminished tactile fremitus over t le 


like mass about two millimeters in diameter 
Because of the fixation of the trachea, en- 
trance into the right main bronchus was 
difficult At the entrance of the upper lobe 
bronchus, an irregular mass was encountered 
and a section was removed for examina- 
tion Microscopic report of the section taken 
was epidermoid carcinoma 
This patient’s urine was normal Nu- 
merous sputum examinations were nega- 
tive for the tubercle bacillus His blood 
Wassermann was negative His blood chem- 
istry showed the following Urea, 40 mg 
per 100 c c , creatimn, 1 2 mg per ioo c c , 
sugar 105 mg per 100 c c 
His blood count showed Red blood cells, 
3,360,000, hemoglobin, 70 per cent, white 
blood cells, 15,100, polymorphonuclears, 80 
per cent, small mononuclears, 15 P er cent, 
large mononuclears, 2 per cent, transition- 
als, 3 per cent, morphology, normal 
The following interesting comment is 
made on the history This is a case of 
malignant tumor of the lung, carcinoma 
The question of primary or secondary 
growth must be left to further study by 
necropsy Unfortunately it was impossible 
to obtain a post-mortem examination of this 
patient 


upper right lobe to the fourth rib Dullness 
on percussion was present over this area, 
with cavernous breathing and increased 
whispered voice transmission There were 


no rales on cough over this area Tender- 
ness Was present along the course of the 


fourth rib, which was roughened 111 the an- 
terior axillary line While in the hospital, 
this patient showed mental symptoms, sug- 
gestive of metastases to the bram The 
blood Wassermann was ncgatue Repeated 
examinations of the sputum were negitne for 
the tubercle bacillus The untie at the tunc 
the temperature was 101 0 showed a trace o 
albumin, many finely granular and hydinc 
casts and some leucocytes The blood ex- 
amination showed red blood cells, W^S.ooo. 
white blood cells, 16900, polymorphonuclear 
cells 75 per cent, small mononuclears, -1 per 
ce nt’ large mononuclears, 1 P er ccn • 
* Per rent, 

cent, hemoglobin, 70 P er cc,1t 

A resume of the radiographic reports 

satss There 

!»«,' - — - 


Of the fourth r, banter, orb, the low ^er border 


Fortunately with the patient whose 
history I now present, we were granted 
permission for a post-mortem exami- 
nation 


»*■« f, 


dicative 


per lobe, right 

This patient died nineteen 


er 


mission 



Fig 3 Case X Primary carcinoma of the lower lobe of left lung Consolidation ex- 
tends almost to the periphery laterally 
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The post-mortem findings were Carci- 
noma of the lung, primary, right side, con- 
gestion of the liver and the spleen, cloudy 
swelling of the kidneys , congestion and 
edema of the lungs 

Peritoneal Cavity No free fluid, no ad- 
hesions 

Right Lung Densely adherent to the 
parietal wall, especially the upper lobe, 
stripped away with difficulty There was 
marked erosion of the 2nd, 3rd and 4th 
ribs m the mid-axillary line On section, 
the upper lobe was found to be filled with 
a grayish firm tumor mass, in the central 
portion of which there was a large cavity 
filled with a reddish cloudy fluid The lower 
lobes were dark red and congested, but 
showed no evidence of tumor 

Left Lung There was some congestion 
and edema at the base, no enlargement of 
the mediastinal glands 

Pericardium No free fluid, no adhe- 
sions 

Histological examination of the lungs 
showed the presence of a tumor composed 
of interlacing islands of squamous cells, 
and here and there occasional attempts at 
pearl formation The histologic picture was 
one of typical epidermoid or squamous- 
celled carcinoma, and in view of the fact 
that no other primary focus was observed 
at autopsy, it is probable that this was an 
example of primary epidermoid carcinoma 
of lung, possibly metaplastic (See figure 2 ) 

Case X Another patient, on the writ- 
er’s service at the Kings County Hospital, 
admitted June 18, 1930, was a man, Case 
No 64670-30, Autopsy No 8831-30, forty- 
five years old The patient had noticed for 
the past year weakness, loss of weight and 
cough He had pam in the left chest and 
shoulder for the past three months, also 
extreme dyspnea Physical examination 
was suggestive of new growth in the left 
lower lobe, with possibly pleural effusion 
No fluid was ever obtained from the pleural 
cavity On admission, his blood counts did 
not show a secondary anemia, his leuco- 
cytes were 10,150 An anemia developed 
later His blood chemistry was normal His 
urine showed a low specific gravity, 1012 , a 
faint trace of albumin, a few hyaline and 
finely granular casts The patient remained 


m the hospital 152 days before death, ex- 
pectorated much bloody sputum, had much 
pam in left lower chest and lost much 
weight A resume of the radiographic re- 
port, states Examination of June 19th, the 
day following his admission, reveals an ir- 
regular area of consolidation occupying the 
inner and posterior portions of the lower 
left lobe No evidence of other pulmonary 
or pleural pathological changes noted Ap- 
proximately one month later, this area of 
consolidation of the lower lobe, left, is noted 
to be increased, extending almost ,to the 
lateral periphery (See figure 3) 

One week later, bronchography was done 
by the passive method, at which time there 
was noted a complete obstruction of the 
lower bronchus, left, supplying the inner 
half of the lower lobe (figures 4 and 4A) 
The occlusion of this bronchus was com- 
plete The remainder of the bronchi ex- 
tending from the lower mam stem were 
noted to be of moderate size, usual contour 
and distribution 

Diagnosis New growth, bronchogenic 
type, of the lower lobe, left 

A bronchoscopic examination made July 
31 st, 1930, revealed a hard mass obstruct- 
ing the left mam bronchus m the region of 
the left lower lobe A specimen of this 
mass was obtained for examination A sec- 
ond bronchoscopic examination was made 
two weeks later, with the findings similar 
to those of the first examination The his- 
tological report of the biopsy specimen, ex- 
amined by Doctor Hala, was as follows 
The section is one of new growth composed 
of irregular islands of epithelial cells of the 
types which are encountered in the two 
lower layers of the epidermis The re- 
mainder of the section consists of a fibrous 
stroma with here and there small mucous 
glands of normal appearance Diagnosis 
Epidermoid carcinoma 

The post-mortem examination revealed. 
Emaciation, carcinoma of the lung with in- 
volvement of the left bronchus and lower 
six ribs and dorsal vertebrae, cystic adenoma 
of the thyroid gland, cloudy swelling of the 
myocardium, congestion and edema of the 
lungs, chronic splenitis, moderate passive 
congestion of the liver, acute nephrosis, 
atheroma of the aorta, cysts of the adrenals, 
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adipositas of the pancreas, bronchopneu- 
monia, bilateral pleuritis 
At the lower left bronchus, there was 
found a tutnor-hke mass with involvement 
of the left lower lobe throughout The 
thyroid was somewhat smaller than normal, 
on section, the architecture was somewhat 
distorted and had a shiny appearance The 
centre of each lobe was cystic The lungs 
were dark gray in color The pleurae 
were thickened and adherent throughout both 
cavities In the lower left portion of the 
chest, a tumor-like mass about the size of a 
grapefruit was found, involving the ribs 
and vertebrae These were somewhat soft, 
friable and undergoing rarefaction The 
lungs had a shotty feel throughout The 
left lower lobe was entirely made up of 
tumor and was adherent to the diaphragm 
In areas, it was firm, and on section, pre- 
sented a white, gristly appearance In other 
portions of the lung, the appearance was 
ragged and moth-eaten The right lung 
exuded a frothy fluid from the cut surfaces 
The histological data were as follows 
Bronchus The mucosa was absent, and 
replaced by a tumor consisting of connective 
tissue stroma and incorporating numerous 
and irregular islands of epidermal cells 
Left Lung The section showed the pres- 
ence of a neoplasm which was similar m 
architecture to that observed in the wall of 
the bronchus, consisting of numerous islands 
of epidermal neoplastic cells There was but 
little attempt at ultimate differentiation m 
the tumor cells In only one area could 
there be observed an attempt to form an 
epithelial pearl 

Diaphragm Attached to the diaphragm 
was a rather large nodule of tumor which 
in structure resembled that already de- 
scribed in the bronchus 
Aorta Atherosclerosis The adventitia 
of the aorta was invaded by nests of epi- 
dermal neoplastic cells 

This is evidently a case of pnmai y 
carcinoma of the lung, originating m 
the left bronchus The tumor is defi- 
nitely of epidermoid structure 

The following history is of interest 
because it was read at the meeting of 


the Brooklyn Society of Internal Med- 
icine on November 28, 2930, as that of 
a patient with a carcinoma of the lung 
which we believed to be primarj m 
the lung This patient died November 
28, 1930, and an autopsy was permit- 
ted which pro\ed that the carcinoma 
was primary in the lung 

Case XI A man. Case No 65352-30, Au- 
topsy No 8846-30, 50 3 ears old, was admitted 
to Kings County Hospital Julj 28, 1930, and 
died November 28, 1930, after one hundred 
and twenty-three days in the hospital He 
complained of pain in the left chest, cough 
with expectoration, which was nc\cr blood v, 
weakness, loss of weight and anorexia 
These symptoms had been more noticeable 
during six weeks before admission, al- 
though the patient had given up his busi- 
ness, six months previously 

Examination showed the presence of a 
new growth in the left lung No masses 
were found in the abdomen There were 
no enlarged glands present A rectal ex- 
amination showed no prostatic enlargement 
On November xst, the patient dc\ eloped a 
consolidation of the right upper lobe Dur- 
ing the latter part of the patient’s stay in 
the hospital, his expectoration liecume more 
profuse and more foul Three days be lore 
death, the following note was made “The 
patient coughs considerable and raises much 
sputum, he lias some change m his \01cc 
sound There is a sigh with cacii breath, 
which has a laryngeal quality lit is suffer- 
ing considerable pain, and has been petting 
progressively worse” Hcmopt\ sis was 
never present during his stas in the hos- 
pital Repeated examinations ot his sputum 
were negative for the tubercle bacillus Ills 
blood Wassermann was tugitnc His 
urine showed the following 

Specific gra\ its , 1012, fault trace of a Km 
mm, occasional hyalint cast* Blood Chem- 
istry — Urea, 20 mg per 100 c c 01 b!o d . 
crcatinm, 1 1 nig per 100 cc , Miear, J«*> 
mg per 100 cc 

His blood on admission was Red !>!**»■ J 
cells, 4,448,000, white blood cells 
polymorphonuclear cells 68 per ««• 
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hemoglobin, SO per cent, morphology, nor- The body was that of an elderly male 

mal ( # fifty-five years old, rigor present, 

A resume of the radiographic reports lividity absent, emaciated and dehydrated 

states There is a slight decrease of aera- with the supra- and mfra-clavicular de- 

tion of practically the entire upper lobe, left, pressions marked 

with a moderately large mass of irregular Upon removal of the sternum marked bi- 
contour at the left lulus In the posterior lateral pleuritic adhesions were found The 

portion of the lower lobe is seen a horizontal omentum was attached in the gall-bladder 

fluid level, which is indicative of a partially region beneath the liver The left lung 

filled abscess cavity Examination of the adhered to the posterior wall of the thorax 

osseous system at this time revealed no especially in the region of the lower six 

tumor growths in the bones Examination ribs and corresponding vertebrae The 

three months later revealed no further dc- lung was freed and a solid tumor mass was 

crease of aeration of the upper lobe, left, and found involving the lower lobe in its pos- 

a partial decrease in the lower lobe, the tenor aspect, and in the anterior aspect, an 

mass at the lulus has increased m size and abscess cavity w r as noted The correspond- 

m its outer portion is an irregular area of mg ribs and vertebrae showed rarefaction 

re-aeration indicative of partial destruction of bone The right lung was rather shotty 

(degeneration) of this process Conclusions on palpation The pleura was thickened, and 
A primary new growth of bronchogenic type on section, a small amount of frothy fluid 

with partial obstruction to the aeration of could be expressed No tumor could be 

the left upper lobe and infection with noted in the right lung, but the peribron- 

abscess cavitation m the left lower lobe as dual lymph glands were markedly enlarged, 

described, and probable degeneration of the and also, extending down from the bifurca- 

neoplastic mass in the upper lobe tion of the bronchus, a tumor-like mass was 

A report of the bronchoscopic examination noted having a fungus-like appearance The 

follows Direct laryngeal examination re- entire left lung showed consolidation ex- 
veals a complete paralysis of the left vocal cept at the upper portion of, the lower lobe 

cord with partial involvement and limita- which contained an abscess cavity about the 

tion of the right vocal cord Examma- size of a lemon Dissection of the bron- 

tion of the bronchi reveals an extensile dius of the left side show neoplastic mfil- 

growth involving the left main bronchus, tration which began about 075 cm above 

including the corma and extending to the the bifurcation and continued down about 

right bronchus (posterior left lateral aspect) 2 S cm into the left bronchus At the 

A specimen of the tumor was taken for terminus of the bronchus on the left side, 

microscopic study The report upon this was an abscess cavity The lung on section 

specimen is that “this section shows a portion showed this circumscribed cavity, and also 

of tumor growth which is composed of nu- , a tumor-like mass involving the upper and 
merous islands of squamous epithelial cfells /o lower lobes, with thickening of the pleura 
Mitotic figures are present Diagnosis Histological data — 
epidermoid carcinoma ” Heart Marked adiposis , cloudy swell- 


Upon the death of the patient, permission 
was obtained to perform a post-mortem ex- 
amination, which revealed 

Primary carcinoma of the left lung with 
involvement of the lower six ribs on the left 
side and the corresponding vertebrae, acute 
nephrosis, vascular nephritis, chronic myo- 
carditis , congestion and edema of the lungs , 
bilateral pleuritis, abscess of the lung, left, 
moderate passive congestion of the liver, 
acute splenitis , general arteriosclerosis , 
adiposis of the pancreas , emaciation 


mg of myocardium 

Lungs Epidermoid carcinoma The 
tumor cells, in general, are squamous 
m morphology and are surrounded by 
fibroblastic tissue The section in- 
corporates part of the bronchus which 
latter shows evidently the primary 
focus 

Liver Cloudy swelling, moderate 
chronic passive congestion 

Spleen Congestion and edema 
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Adrenals Cloudy swelling, congestion 
and edema of medullae 
Pancreas Moderate adiposis 
Kidneys Cloudy swelling 
Aorta Calcification of media 
Cause of Death Primary carcinoma of 
the lung, with involvement of the lower six 
ribs and corresponding vertebrae 
On January 24 , 1931, a short time before 
the preceding section of this paper was pre- 
pared, a patient, M N , a woman 52 years 
old was admitted to Kings County Hospital 
with the following complaints — Cough of 
four months’ duration, with slight expectora- 
tion, not bloody, pain in the left chest, loss 
of weight, fourteen pounds in four months, 
dyspnea, of two months’ duration, increasing 
m severity, no night sweats 

One month before admission, the pa- 
tient developed what she called a “fresh 
cold,” which persisted For the past two 
months, the patient slept only on the left 
side because of increase in cough and 
dyspnea in any other position On ad- 
mission, the patient was not emaciated, did 
not appear acutely ill, was not suffering se- 
vere pain, but had a marked dyspnea 

Physical examination revealed the signs 
of an effusion in the left pleural cavity and, 
possibly because of the recent review of the 
subject, the resident physician made the ad- 
ditional diagnosis of malignancy in the lung 
Thoracentesis was performed twice, five 
days after admission, 1500 cc of a clear, 
serous fluid was withdrawn, and eleven 
days after admission 1250 cc of a dark 
amber fluid Both fluids under the micro- 
scope showed many red blood cells and 
were transudates 

Examination of the blood on admission 
showed 

Red blood cells, 3,808,000, white blood 
cells, 12,200 , polymorphonuclear cells, 7 °% > 
small mononuclear cells, 25%, large mono- 
nuclear cells, 3%, transitional cells, 1 %, 
eosinophilic cells, 1 %, hemoglobin, 80% 
Blood Chemistry —Urea, 30 m S per 100 
c c of blood , creatimn, 1 2 mg per 100 c c , 
sugar, 145 mg per 100 c c 
Examination of the urine showed no ab- 
normalities Sputum examination was nega- 
tive for the tubercle bacillus Blood Was- 
sermann was negative Six davs after ad- 


mission, blood streaked sputum was present 
and there was a sharp rise m temperature 
During the stay in the hospital, the tem- 
perature varied between 998° and 1044° 
and never became normal The dyspnea 
increased m severity, cyanosis was marked 
and the patient should an increasing heart 
impairment On the seventeenth day m the 
hospital, an erysipelas developed on the left 
side of the head and face, the temperature 
rose to 103°, the pulse to 124, and the 
respiration became 32 Signs of a broncho- 
pneumonia were present Radiographic re- 
ports taken on admission and later were 
“massive effusion of the pleural cautj” 
Twenty-one days after admission, the pa- 
tient died, apparently from cardiac imohe- 
ment 


The findings on post-mortem examination 
were unusually instructive They repealed 

Congestion and edema of the lungs , bron- 
chopneumonia , primary bronchogenic car- 
cinoma on the left side, bilateral plcuritis, 
chronic myocarditis, atheroma of the aorta, 
acute and chronic pericarditis, passu c con- 
gestion of the liver, septic spleen, chronic 
vascular nephritis , degenerated adrenal , 
chronic fibrotic oophoritis 

Marked bilateral pleural adhesions were 
found In the left thoracic cat it\ about 
100 cc of cloudy, graj, thin fluid was pres- 
ent, and a fresh, fibrinous plastic exudate 
surrounded the entire lung and upper sur- 
face of the diaphragm The right catitt 
si, owed a similar plastic exudate ami a 
moderate amount of transudate fluid al «o 
The pericardium was adherent to the Mt 
lung and occupied about twice the normal 
space m the mediastinum The lungs 
weighed 1800 gms 

The left lung was of a gratisl, white 
color A firm, tumor-like miss hid in- 
vaded the lower portion of the upper Mk 
the major portion of the lower lobe and m 
an area about the diameter of a « ter d. 1- 
lar had extended mto the t»<ccral pleura 
The trachea and bronchi which were <h‘ 
sected out with the lungs were incited 
and inspected and the tumor-like pn*tlh 
found to hate begun, appnrenlh afv «» 
half inch below the b.furcatn n «« k ‘ 
bronchus, showing . Imc o. 1 

which was pale, anemic and *11 rn,r,c 
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trast to the normal tissue. The left lung 
on section, presented a pale, grayish growth, 
indurated in character and occupying the 
portions of the lobes above mentioned The 
peribronchial lymph nodes were also in- 
volved, being enlarged, firm and fibrous 

The right lung was dark gray in color 
with no apparent metastases On section, 
there was a patchy consolidation in the 
lower lobe showing grayish, granular areas 
A frothy fluid could be expressed from the 
other lobes The pericardium was thick- 
ened and adherent to the left lung, also to 
the epicardial surface giving the appear- 
ance of “bread and butter,” the cor villosum 
or lursutum, especially over the left ven- 
tricle In the region of the right ventricle, 
old fibrinous strands were present The 
visceral layer of the pericardium was hemor- 
rhagic and injected 

The heart was markedly enlarged, neigh- 
ing 600 gms The ventricular walls were 
thinned out and of light brown color On 
section, fibrosis was present in the mus- 
culature The mitral leaflets were some- 
what thickened along their free borders , the 
aorta showed raised atheromatous plaques, 
the coronaries were narrowed 

The cause of death was Primary bron- 
chogenic carcinoma of the left lung 

Histological examination confirmed the 
findings of primary carcinoma of the lung, 
together with bronchopneumonia, acute sero- 
purulent epicarditis, chronic fibroblastic peri- 
carditis, acute seropurulent pericarditis, 
facial erysipelas 

It is a privilege to present here for 
the first time, the histories of five pa- 
tients with primary carcinoma of the 
lung proven by autopsy These five, 
together with the three reported in de- 
tail by the writer 8 , m 1925, make a 
series of eight cases of primary carci- 
noma of the lung at the Kings County 
Hospital since February, I 9 2 4 > three 
in 1924, and one m 1927, an< ^ the four 
last mentioned within the past six 
months We feel that a number diag- 
nosed as carcinoma of the lung, upon 
which no autopsies were permitted, 


were primary growths in the lung, the 
four patients whose histories have 
just been given were diagnosed as car- 
cinoma befoie death and the primary 
condition was proven when post- 
mortem examination was allowed 

In making a diagnosis, the following 
steps are taken The history, the physi- 
cal findings, the course of the disease, 
and as at the time of Graves’ lecture, 
the gross findings of tumor at autopsy 
To these findings have been added 

(1) The fluoroscopic examina- 
tion and the roentgen ray 
picture , 

(2) The bronchoscopic exami- 
nation and the microscopic 
examination of the speci- 
men obtained during life, 

(3) The histological findings at 
autopsy 

The use of the bronchoscope has 
been of inestimable value as an ad- 
junct in diagnosing these malignant 
conditions 

“The value of bronchoscopy in diagnosis 
is primarily dependent on data obtained 
by direct visual inspection It must be re- 
membered, however, that in a diagnosis of 
pulmonary disease, the entire lungs are not 
open to inspection Only the larger bronchi 
can be examined The minute branches can- 
not be inspected by any endoscopic means 
However, secretion can be observed coming 
from the orifices of the small branches and 
uncontaminated specimens of this can be 
removed for bacteriological study Positive 
findings are of the utmost value Bron- 
choscopy is indicated when there is a diag- 
nostic question remaining after physical ex- 
amination, radiographic studies and labora- 
tory investigations have been carried out 0 ’ 

In reviewing eighty-one histories of 
patients at the Kings County Hospital, 
presenting evidence of malignant tu- 
mors in the lung, the writer found pa- 
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tients who may be classified as fol- 
lows 

Eight with primary carcinoma m 
the lung 

Thirty-five with what is believed 
to be carcinoma in the lung, 
without autopsy, and not meta- 
static from other organs 

Twenty with metastatic carci- 
noma in the lung 

Ten with metastatic lymphosar- 
coma 

Six with metastatic sarcoma 

One with metastatic hyperneph- 
roma 

One with metastatic teratoma 

Primary sarcoma in the lung is rare 
Carcinoma is the commonest tumor in 
the lung, whether primary or sec- 
ondary These secondary growths 
may occur by direct extension from 
contiguous carcinomata, or as metas- 
tases from distant tumors Pleural 
effusion is usually the first evidence 
of direct invasion from the breast or 
the stomach Of carcinomata that 
metastasize to the lung, breast and kid- 
ney tumors are clinically the most im- 
portant These metastases are fre- 
quently small, and even though they 
may be numerous, they may cause few 
pulmonary symptoms, and are usually 
overlooked clinically Occasionally 
miliary carcinomatosis of the lung oc- 
curs The association of obscure or 
unusual pulmonary symptoms and 
signs with one or more nodules in the 
bones is peculiarly characteristic of 
hypernephroma, although it may be 
present in sarcoma 

From the histological viewpoint 
three types of pulmonary carcinoma 
are recognized, arising respectively 
from the bronchial epithelium, the 


bronchial mucous glands, and the alve- 
olar epithelium In other words, they 
may be bronchogenic or parenchymal 

Carcinoma arising from the bron- 
chial epithelium often causes bron- 
chial obstruction and bronchiectatic 
cavities , it seldom causes a diffuse tu- 
mor of the lung 

Carcinoma arising from the mucous 
glands begins in the large bronchi A 
number of small growths have been 
described of glandular structure with 
mucous secretion beginning m the 
walls of the bronchi, and covered by 
intact bronchial epithelium These 
typical mucous gland tumors infiltrate 
the bronchial wall, often causing bron- 
chial obstruction As the tumoi 
spieads by direct growth and by metas- 
tasis, the characteristic gross and histo- 
logical picture may become obscured 
The secretion of abundant mucus is 
a very characteristic feature of mucous 
gland growths, although it is not ic- 
stricted to them 

Carcinoma arising from the ahe- 
olar epithelium produces infiltrating 
masses which often spread rapidly, in- 
volving a lobe or larger areas, and 
somewhat resemble organizing pneu- 
monic consolidation At times, in- 
stead of a diffuse growth, multiple 
nodular tumors aie formed 

Secondary sarcoma of the lung is 
less common than secondary caici- 
noma, although melanotic sarcoma and 
sarcoma of the bone almost alnaxs 
metastasize to the lungs Puimonan 
lympho-sarcoma must always lie sec- 
ondary to tumors arising m hmpb 
glands or m the thynnw 


“General weakness is i .re()ie'! 
plaint, often an mitnl one. ari tr 
increase a« the disease jrwm-t- 


r r 1 1- 
5 - 1 ’ 

I**- 
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Fig 8 Case XI Primary carcinoma of the lung This neoplasm is bronchogenic 
in origin and its focus can be seen readily at the bifurcation of the trachea just above 
A The mucosa of both bronchi is infiltrated for some distance below the bifurcation and 
at A the tumor has advanced into and through the bronchial wall Secondary nodules are 
exhibited at B The arrow points to a large bronchiectatic cavity There is consider- 
able thickening and invasion of the visceral pleura at C 
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Fig 9 Case XI Primary carcinoma of the lung This section chows in epidermoid 
type of growth in the lung parenchjma There is considerable fibrobhmc Mronn The 
primary growth in this case is illustrated in figure 8 
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mg is by no means a constant occurrence in 
malignancy of the lung In some patients, 
however, the onset of manifest symptoms is 
slow and insidious In a number of patients, 
the first serious manifestation of disease oc- 
curs with comparative suddenness The pa- 
tient may seek the physician 

(1) primarily on account of hemoptysis, 
the cause of which has either not been de- 
termined, or has been thought erroneously 
to be tuberculosis of the lungs , 

(2) because of evidences of pleurisy with 
or without effusion, 

(3) those whose history and physical ex- 
amination suggest the presence of a localized 
infection within the chest, 

(4) those suffering from grave disabil- 
ity and showing the more obvious phenomena 
which characterize the later stages of mtra- 
thoracic malignant disease". 0 

In regard to the presence of pleurisy, 
we feel that the commonest cause of 
pleurisy in the young adult is tuber- 
culosis We also feel that we must al- 
ways keep in mind that the occurrence 
of an unexplained pleurisy, especially 
of a pleurisy with effusion, m a pa- 
tient of middle age or later, should 
suggest the question of the presence of 
new growth 111 the lung or mediasti- 
num. If the effusion is bloody, it may 
be regarded as almost pathognomonic 
of malignant disease in the lung or 
pleura The presence of tubercle ba- 
cilli in the sputum does not exclude 
malignancy of the lung, which may 
co-exist with pulmonary tuberculosis 
A malignant tumor may be present in 
the lung of a patient having syphilis, 
and one has to make a differential diag- 
nosis between gumma of the lung and 
a non-syphilitic tumor. 

No brief description of the physical 
signs can be given These must differ 
according to the type of the disease, 
the site of the tumor, the extent of 
lung involved, and the presence or ab- 


sence of effusion in the pleural cavity 

As we may see from the histones of 
these patients, the commonest signs 
and symptoms aie 

Cough with or without expecto- 
ration, which, if present, may 
be bloody 
Hemoptysis, 

Dyspnea — very severe in some 
cases, 

Pain — which may be steady or 
paroxysmal, 

Cyanosis, 

Weakness, 

Emaciation — which is not always 
present, 

Gastric symptoms — which may 
be present but are not common, 
Fever — which may be present in 
moderate degree, due to sec- 
ondary illness 

What may we consider the prog- 
nosis in these patients with malignancy 
of the lungs ? The general rule m all 
malignancy — ‘'the earlier in life that 
the growth appears, the more malig- 
nant it will be,” seems at present to be 
our answer 

The mode of death may vary in dif- 
ferent individuals There may be a 
gradual general failure Death may 
result from sudden, large hemorrhage, 
this is considered rare The patient 
may have a hemiplegia due to metas- 
tasis lodging in one of the cerebral 
vessels and causing embolism He 
may lapse into coma due to a growth 
m the brain tissue, more often the 
coma is due to a toxic state, with a 
general septic absorption There may 
be sudden and distressing dyspnea 
with death 

What should be our feelings con- 
cerning the treatment and the results 
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of treatment m these severe condi- 
tions? When one considers that the 
treatment of malignancy seems now as 
hopeless as did the treatment of per- 
nicious anemia when many of us be- 
gan the study of medicine, we should 
be hopeful of developing a cure m 
malignancy How wonderfully, in- 
deed, has the prognosis in pernicious 
anemia been changed by the use of 
liver and defatted stomach in treat- 
ment I * * * * * * * * 10 ’ 11 Surely, we must be encour- 
aged, also, by the advance in the 
methods of treatment of many of the 
scourges of the world, such as the use 
of quinine as a specific in malaria, the 
vaccine for small-pox, antitoxin foi 
diphtheria, anti-tetanic serum in the 
prevention of tetanus, typhoid and 
paratyphoid vaccine in the prevention 
of typhoid and paratyphoid fevers, and 
memngococcic serum m the treatment 
of memngococcic meningitis Some- 
thing must and will be found to com- 
bat successfully every malignancy 
wherever it may be found in the body 
The surgeons feel that surgery may be 
of benefit where it is possible to dis- 
cover the condition early Electrical 
treatment, and possibly radium, may 
be the means by which this seemingly 
hopeless problem will be solved The 
cure may be accomplished before the 
cause of malignancy is discovered 


I wish to acknowledge here my apprecia- 

tion to my colleagues at the Kings Count} 

Hospital m all departments of the Hospita 

for the cordial co-operation accorded to me 

in reviewing this work Doctor Rcndic i, 

Director of the Radiographic Service, as 

kindly read the radiographic pictures, ano 

Doctor Hala, Director of the Pathologica 

Service, has kindly translated the patho ogi- 

cal slides , the Record Room Service ia 

been invaluable in correlating this renew 


Without tins co-operation, it would have 
been impossible to have completed this agree- 
able task 

SUMM \R\ 


A study of eighty-one patients with 
malignant tumois in the lung pre- 
sented — 

Eight with pnmary caicmoma m 
the lung, confirmed by autopsy , 

Thirty-five believed to be caicmoma 
m the lung, the diagnosis having been 
made on the histoiy, physical examina- 
tion, radiographic findings and bion- 
choscopy with biopsy specimen but 
without autopsy , 

Twenty with metastatic carcinoma 
m the lung from a pnmary focus else- 
where , 

Ten with metastatic lymphosarcom i 
in the lung, 

Six with metastatic sarcoma m the 
lung, 

One with metastatic hypernephroma 


in the lung , 

One with metastatic teratoma in the 
lung, 

It has been possible to demonsti ate 
and illustrate in this paper e\crv step 
in arriving at the diagnosis of pnman 


rcinoma in the lung 
Of the eight priman caictnomas m 
e lung, all were found to be nmlati 1- 
, with four involving the right hing 
.d four involving the left lung 1 he 
mptoms presented bv the^e eight' ' 
ie patients varied according to the 
icrc of the disease, the t}pe of tumor 
e %ite of the tumor, the amount 01 
a „ tissue involved, and the pr^imt 
absencc of effusion m the pleural 
v ,ty The commonest svmptonv> 
jrc cough, with or without i\- 
ctoration, which, if present, w a* 
ualb blood} at some period of t’u 
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disease; dyspnea, pain, cyanosis, 
weakness, emaciation Hemoptysis 
was present m those patients hating 
blood vessels involved in the tumoi. 
with ulceration Kcvci may be pics- 
ent m the eaily stages in the presence 
of a pneumonitis w Inch is usual!} diag- 
nosed as an atypical pneumonia which 
does not resolve completely, in the 
later stages, fever is piesent because 
of an inflammatory process in and 
about the tumoi Abstiacts of the 
histories of eleven patients ate given, 
lllustiatmg these conditions The 
post-mortem findings ai e repoi ted u ith 
nine of these histoi les 

Secondary giowths in the lung 
show an advanced condition of ma- 
lignancy in the body, and although 
electric ticattncnl may ameliorate the 
symptoms and piolong the patient’s 
life, not a gieat amount of benefit is 
believed to lesult fiom the piesent 
tieatment of these secondaiy condi- 
tions 


in pumaiy cancel of the lung, m 
order to diagnose the condition earlier 
than is usually done, it is necessary 
that we concentrate our attention (i) 
upon those patients who complain of 
persistent cough without demonstrable 
causes; (2) upon those patients who 
expectorate bloody sputum at intei vals , 
with no tubercle bacillus m the spu- 
tum, (3) upon those patients who 
complain of gcneial weakness, loss of 
weight, and do not react to the usual 
methods of tieatment The value of 
post-11101 tem examinations is demoli- 
sh ated lieie, and our constant effort 
should be to obtain permission for 
more of these examinations We must 
be hopeful 111 the not too distant fu- 
tuic for cure of these malignant con- 
ditions, as the slight benefit from elec- 
trotherapy may be the forerunner of 
methods to inhibit and stop the de- 
stiuction of life by these “outlaw” 
giowths 
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The Dietetic Treatment of Tuberculosis*? 

By Ekni'vS'i S \l AuuiT'i K M D , F A C P , Oak Ten an Minnesota 


I N a previous aiticle the vvntei has 
discussed this subject from the 
administrative standpoint This 
discussion will include a bioad outline 
of early history of food supply and 
diets and its effect upon early medi- 
cal opinion in the attempt to show 
how these factors have influenced 
man’s ideas concerning the importance 
of diet m tuberculosis While theie is 
still a wide difference of opinion as to 
the most valuable diet in tuberculosis, 
an attempt will be made to outline a 
sane and reasonable basis foi the diet 
used at Glen Lake Sanatorium Al- 
though it is realized that an lmpiove- 
ment in nutrition alone may have no 
effect on the tuberculous lesion, we 
still believe that every effort should 
be made to improve the nutrition ot 
the patient, so that his resistance to 
infection m general may be increased 
and his sense of well-being improved 
The importance of diet in the treat- 
ment of tubeiculosis has as its back- 
ground all of the weight of economic 
and medical history Until compara- 
tively recent times the common man 
has suffered from an unsatisfied hun- 
ger Foi instance, in the times of the 
Greeks and the Romans a tin cc pound 
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mullet cost the equivalent ot seventi 
to eighty dollars in today’s money, and 
at one time Domitian ordeied a special 
session of the Senate to determine tin 
best way to cook a tuibot Surelj an- 
cient man loved his food and its pal- 
atabihty was of great importance to 
him In the time of Queen Elizabeth 
only about one-half of the common 
men had fresh meat as often as on a 
a week and the other half never tasted 
it at all, and in the time of Louis X\ 
a pound of sugar cost sixty to eight} 
francs Therefore, about all that 
was available for the pooi man wa*- 
bread, peas, soup, bark of trees and 
certain raw vegetables which arc now 
recognized as very important articles 
of diet but which were formerh 
scoined by the wealth} man becaiw 
of their low cost and common ih 
T hese raw vegetables were also hi 
heved to be indigestible and harmful 
"if not by doctors prescription oi 
their evils lessened by cooking 1 h< 
medieval cuisine consisted chief!} o 
soup and soup meats and the t\- 
ccplions to this rule were tew * 

Man’s stiuggle for hi*- lute to i 
must have made an indelible in.prw* 
sion on his mind He wa- >un 
tired, lumgr\ and thm md if b> eh ' 
he secured an ideqmh mimm; «i 
food he immediate!} teh will <*■ 
strong again Tht« i u. ."gvt! < r ' 1 
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the fact that man's diet has varied 
with the locality, the climate and the 
soil, and the proximity to laige bodies 
of watei without any markedly dif- 
ferent effect upon his mental or physi- 
cal development must have indicated 
to the physicians, at least, that the 
quantity of food was of much moie 
importance than its chaiactei. 

Early medicine developed about 
the diet and the caie of the gastiom- 
testinal tiact and the patient “went 
to the same piofessor foi physic and 
food” Theiefoie, it was only natu- 
lal that Hippociates, Galen, Morten, 
Reed, Bayle, Lacnnec and numerous 
other physicians and wntcis should all 
stress the mipoitance of diet in the 
tieatment of an}* disease such as tubei- 
culosis which is chaiactei lzed by loss 
of weight and strength So much at- 
tention was paid to the palatability of 
the food in the hope that the patient’s 
appetite would be stimulated and thus 
compensate for the loss of weight, that 
“a culinary recipe was often consid- 
ered a remedial prescription” 

While the idea of the impoi tance of 
diet m the treatment of tuberculosis 
was based on an inaccuiate knowledge 
as to its cause, neveitheless this appar- 
ently logical treatment has become so 
firmly entrenched m the theiapeutics of 
the professional and lay worlds that 
many still cling to it In 1835 Claik 
called attention to the dangei of over- 
feeding the patient, “by which the 
stomach and bowels are disoidered and 
a new tram of symptoms produced 
which complicates the case and adds 
to the patient’s distress” He also 
claims that “abdominal congestion 
leads to a similar condition of the 
1 lines and under such conditions the 


patient’s life is in imminent dangei” 
This is an actual paraphiase of a state- 
ment made centimes befoie by Hip- 
pociatcs Kiamei, Giayzel and Shear 
say that 111 the olden liteidtuie as re- 
viewed by Wells, DeWitt and Long, 
cod livei oil is mentioned fiequently as 
having great value 111 the tieatment of 
tuberculosis Williams, 111 the early 
part of the 19th centuiy, claimed that 
111 his opinion “cod liver oil had done 
moie foi tuberculosis than all other 
measures put togethei ” We now leal- 
lze that its value is probably due to its 
vitamin content Unfortunately some 
people have such a low fat toleiance 
that they are unable to use cod liver oil 
and the vitamin content vanes with the 
quality of the cod hvet oil Even as 
late as the eaily pait of this century, 
the treatment of tubeiculosis consisted 
of fresh an and an attempt to over- 
feed the patient Instances aie on 
record of patients attempting to con- 
sume — and they occasionally actually 
succeeded — a diet of 5,000-7,000 cal- 
ones pei da) with fiequently disas- 
tious effects upon the gastrointestinal 
tiact In 1908, Fisher repoited that 
ninety-five sanatona located 111 vaiious 
paits of the world seived a diet of 
2,140 to 5,500 calories pei day with a 
protein content of from 60 to 19° 
grams Recently, due to a better un- 
dei standing of the pathology of tubei- 
culosis, the over-feeding of patients 
has ceased in our laigei sanatoria but 
theie are still many physicians who be- 
lieve that tuberculosis is cuied by a 
high protein diet 

If we couple the economic back- 
giound of aii inadequate food supply 
with the medical background which is 
based on the pictme of tuberculosis as 
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it is characaer ized by the word “con- rest ” Therefore, it seems that the 
sumption , we at once see the reason ideal diet for the consumptive is one 
for the importance of diet in the treat- whtch will enable the individual to 
ment of tuberculosis maintain normal nutrition and his 

In igig, McCann applied the mod- sense of well-being with a minimum 
ern methods of study of nutritional re- amount of pulmonary activit) Mc- 
quirements of man to the dietetic re- Cann believes that this can best be ob- 
quirements of the tuberculous As a tamed by a diet consisting of sixt) to 
result of these studies he estimated ninety grams of protein with fat up to 
that the daily energy requirements of the limit of digestive capacity and a 
the consumptive at absolute bed rest sufficient amount of carbohj drates to 
ranged from 1760 to 2640 calories per laise the caloric value of the diet to 
day The estimation was founded 2500 to 3000 calories pei day 
upon the basal heat production plus While tubeiculosis is distinctly an 
additions to the diet in accordance infectious disease, often accompanied 
with the amount of fever piesent He by gastrointestinal and nutritional dis- 
also called attention to the apparent an- turbances, rather than a nutritional one 
tagonistic metabolic factors in a dis- man is still searching foi a diet which 
ease causing abnoimal wasting which will improve the patient's chance for 
should be coriected by a high caloric lecoverj Recently Saueibruch, Ger- 
diet but whose cuie lies m pulmonar) son and Hemnannsdorfer announced 
rest While such a diet might counter- such a diet This represents an nt- 
act the wasting, yet the resulting ac- tempt on the part of Heri mannsdorfer 
celerated metabolic rate would increase to adapt a diet, previously used with 
the pulmonary activity This is con- excellent results by Dr Gerson m the 
trary to the aim of the present da) healing of wounds, to the treatment of 
treatment Mayei and Kugelmass es- lupus and later of pulmonar) and 
timated that the diet which they con- bone and joint tuberculosis lie aimed 
sider as ideal foi the tuberculous m- to correct the excessn e tissue ludra- 
dividual would accelciate metabolism tion which occurs m tuberculosis by so 
thirty-seven pei cent and hence intei- planning the diet that the sodium 
fere with the desned pulmonary rest chloride content of the urine is re- 
McCann and Bari in 1920 concluded duced to 02 to 03 grams per <h\ 
that as "the food requirements of tu- This is to be done through the «ul>- 
berculous patients are not large cither stitution of mmcralogcn, a mixture ot 
as regards total eneigy value or intro- inorganic compounds containing /O 
gen content, foiced feeding is un- per cent of calcium phosphate and 
necessary and is probably harmful m lactate for tabic salt While mm* 
the active stages of pulmonary disease cralogcn contains a preponderance of 
Since protein mci eases the icspiratoi) alkali-forming salt.- the Gimnn cli- 
cxchange in the tuberculous as well as mcians claim that Us chief % due he- 
the normals it ma 3 be w'dl to limit the m its acid-foimmg properties its 
protein intake during periods of ac- chemical composition together with 
tmty m order to put the lungs at the fact that a mimVr of i*s coi- 
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stituents are absorbed so slightly in 
the alimentary canal that they can have 
very little if any effect upon the acid- 
base equilibrium, makes this conten- 
tion very doubtful 

The diet permits fifty calories per 
kilogram weight pei day with an 
average maximum of 3500 calories m 
the ratio of protein 1 5, fat 1 7 and 
carbohydrate 3 7 This gives a pro- 
tein allowance of 92 grams per day 
which the Europeans consider low but 
which we do not, as the diet in the 
average American sanatorium consists 
of 70 to 100 grams of piotem The 
fat content of this diet is relatively 
high and the carbohydrate content rel- 
atively low because carbohydrates re- 
duce resistance to infection 111 general 
The chief sources of protein are milk 
and eggs and milled products, as only 
500 grams of fresh meat are permitted 
weekly 

One of the outstanding features 
of this diet is a relatively large amount 
of vitamins from A to G inclusive 
Fiuits and vegetables, either fresh or 
cooked, which are abundant m vita- 
mins, are used freely as is phosphor- 
ated cod liver oil, a teaspoonful of 
which is given with each meal The 
list of restricted and permitted foods 
is long and has been given elsewhere, 
so it will be omitted from this dis- 
cussion Every attempt, however, is 
made to improve the palatabihty of the 
food and to compensate for the lack 
of its salt In Munich the results of 
this diet have apparently been ex- 
tremely beneficial m lupus but not so 
beneficial in bone and joint tuberculo- 
sis and its value m the treatment of 
pulmonary tuberculosis has not been 
so easily determined 


Mayer and Kugelmass’ report on 
twenty patients at Saranac Lake who 
failed to gain on the accepted therapy 
over a period of two or three years 
previous to the use of this diet is very 
interesting On tins diet the symp- 
toms improved, there was partial x- 
ray clearing m about a third of the 
cases but the sputum remained positive 
m all cases Two very stubborn cases 
of intestinal tuberculosis cleared up 
clinically and x-ray filling defects of 
the colon disappeared The lesults ob- 
tained were m general accord with 
those obtained 111 similar studies made 
on rats maintained on an acid form- 
ing and base forming diet respective- 
ly. Clarence Emerson, of the Lincoln 
General Hospital, reports favorably on 
a series of ten patients treated with 
this diet over a period of twelve 
months While he is apparently not 
unduly enthusiastic about it, still he 
believes that this diet favois an im- 
provement in tuberculosis Martin, on 
the other hand, believes that one 
should strive for a slight alkalosis of 
the blood and tissues rather than for 
an acidosis, while Von Baeyer reports 
that his tuberculous patients thrive on 
a dry diet 

Myers stresses vitamin A particular- 
ly, while McConkey and Smith believe 
that all vitamins are of extreme im- 
portance m tuberculosis and other 
chronic infections McConkey reports 
that the healing of intestinal ulcers is 
markedly improved through the ad- 
ministration of cod liver oil and to- 
mato juice, rich sources of vitamins 
A, B, C and D He also claims that 
the oral administration of 2 5 grams 
of irradiated cholesterol, 1 gram of 
concentrated cod liver oil and 10 grams 
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of irradiated yeast daily is just as ef- 
fective m the treatment of intestinal 
tuberculosis as is artificial heliotherapy 
He adds, however, that irradiated 
cholesteiol is apparently less effective 
than the others as it was fed to nine 
children with bone and joint tuberculo- 
sis for four months without any ap- 
preciable effect upon the healing 
process or increase m blood calcium or 
phosphorus His report calls attention 
to the fact that apparently there is 
close relationship between the bene- 
ficial effects of heliotherapy and the 
increased formation of vitamin D as a 
result of the solar radiation 
The research work on the effect of 
diet in experimental tubeiculosis seems 
to centei about the use of calcium and 
the vitamins Because calcium is so 
frequently found m healed lesions of 
tuberculosis, numeious attempts have 
been made to influence the lapidity of 
the healing piocess by inci easing the 
blood calcium That naturallv raises 
the question as to whethci theie is a 
diminution m blood calcium in tuber- 
culosis Accoiding to Greisheimer 
and Van Winkle, tuberculosis is not 
characterized by a demineralization al- 
though the “C” group of cases showed 
lowei calcium value than am of the 
other groups Gordon and Cantarow 
claim that an increase m the normal 
calcium content of the blood has ap- 
parently no influence on the tuber- 
culous process McRae and Ingi aid- 
son claim that ‘ as vitamin D cause *» 
calcification in rickets, nt maj con- 
clude that it should do likewise in 
tuberculosis” Grant Bowen and 
Stegcman conclude that when calcium 
and \ ltamm D are decreased suffi- 
ciently theie is a definite lowering oi 


the resistance to tuberculosis m rats 
and conversely that rats maintained on 
adequate diets could withstand many 
times the dose of tubercle bacilli which 
produced tuberculosis m rats main- 
tained on a deficiency diet Because of 
this they believed that the vitamin D 
content of the diet should be increased 
in gloomy weather to compensate foi 
the lack of sunshine An analysis of 
Grant’s report m 1930 warrants one 
111 concluding that she believes that 
when a diet is deficient the addition of 
vitamin D does not retard the tuber- 
culous process but if the diet is already 
adequate a further addition of vitamin 
D seems to increase the resistance to 
tuberculosis, though a prolonged ex- 
cess of vitamin D seems to lowei it 
She called attention to the fact that 
resistance to tuberculosis can be re- 
duced by a prolonged disturbance in 
the optimal balance which should ex- 
ist between calcium and vitamins C 
and D of the diet without datioyma 
the giowth impulse McConkcj and 
Smith claim that a diet partiallj de- 
ficient in vitamins A C and D rendei 5 
guinea pigs susceptible to intestinal tu- 
berculosis The) believe that a 
chronic partial dcflucnci of \ itamm C 
is the most nnpoitant lactoi m the 
production of clinical disease ” 

As the impni tnnee of \itanuns in llv 
diet is general!) accepted the quc-lion 
of the \a1ue of commucial prepara- 
tions of \ itamm** i** raided In t!u- 
connection McCollum wnU- “Tin 
fact that we can rcadih picjnre dut^ 
from ordmnn food** which v ill *•>',- 
tain several tune - ih< minimum 
amount of \1tan11u- ti,.* • a vliuti IP 1 ' 
enih 111 mn d miintion ‘ >a 1" *’ ’’ 

lamed «ui 1 lonsidii 'Id 1 ii' 1 0 
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time, tends to render academic the dis- 
cussion about the advisability of tak- 
ing concentrated commercial prepara- 
tions of vitamins ” 

Hawes’ report of the answers of 
thirty-six physicians to the following 
. eight questions is very interesting as it 
indicates modern practice 

1 Do you believe in lunches be- 
tween meals' 1 If so, under what con- 
ditions 7 Lunches between meals are 
rarely advisable The average patient 
enjoys his food more and takes larget 
amounts of nourishment when he con- 
fines himself to three meals a day 
than m any other way 

2 Do you advise eggnogs 7 Egg- 
nogs in any form at any time are as 
Dr. Carroll Edson says, “An invention 
of the devil ” 

3 Do you believe m raw eggs 7 If 
so, how do you advise the patient to 
take them 7 Raw eggs are easily borne 
and if the patient is under weight, do 
not do any harm and may do good 
They are not so digestible as cooked 
eggs and on the whole are raiely indi- 
cated 

4. As a geneial proposition, how 
much extra milk is advisable 7 About 
one quart of milk a day, four or five 
glasses with meals, is the maximum 
amount that should be given A glass 
of milk with each meal is usually suffi- 
cient 

5 Do you lay down any definite 
laws about what special foods should 
be emphasized 7 There are no special 
foods that need be emphasized Fruits 
and vegetables will help correct con- 
stipation They contain vitamins but 
little if any nourishment Potatoes, 
macaroni and rice contain much food 
value 


6. Do you give any special direc- 
tions about the care of the bowels 7 
The bowels should act at least once 
daily A mild laxative once a week is 
often a valuable help if a diet with 
a plenty of roughage is not enough 

7 Do you advise using large quan- 
tities of water 7 Five or six glasses 
of water with and between meals is 
advisable in every case 

8 Do you emphasize rest before 
and after each meal 7 A icst before and 
especially after each meal is essential 
The dictum appioach and leave each 
meal in a rested condition is an espe- 
cially good one to adhere to 

Modern man has so developed his 
food supply that the poor man of to- 
day has a more varied and stable diet 
than did the wealthy man of a few cen- 
turies ago For instance, due to the 
improvements in the canning indus- 
try we now have vegetables the year 
around Therefore we no longer feel 
as lun down in the spring as did our 
ancestors who took sulphur and mo- 
lasses as a spring tonic 

But even with his wonderful oppor- 
tunities foi a stable and well-balanced 
diet, modern man, particularly in Eu- 
rope and America, is, m the opinion of 
McCollum, deriving too large a pro- 
portion of his food from cereals (35 
to 45 per cent) supplemented by mus- 
cle meats, potatoes and sugar He 
states that this combination of food 
does not support satisfactory develop- 
ment, longevity and fertility in any of 
the animals with which experimental 
studies have been conducted Cereals 
which form the bulk of the diet are 
comparatively cheap but when used 
singly are deficient in proteins. When 
used in various combinations the pro- 



Dietetic Treatment of Tuberculosis 


799 


tern deficiency of one individual cereal 
is supplemented by the protein con- 
tent of anothei Muscle meats are 
similar to cereals in that they are de- 
ficient in calcium and sodium chloride 
but they have become very palatable 
and modem man is using them freely 
to the exclusion of the lest of the cai- 
cass, thereby losing the protective 
foods which it contains If man used 
more of the caicass as does the carniv- 
orous animal, his diet would be better 
balanced and would not need to be sup- 
plemented by the piotective foods 
Carbohydrates, with the exception of 
honey which contains a small amount 
of vitamin B, are lacking in vitamins 
and their excessive use lowers the re- 
sistance of the body to infection m 
general 

Because of the deficiency of the 
above diet, it is necessary to supple- 
ment it by ceitain protective foods in 
order to impiove nutrition and skeletal 
development and to increase the re- 
sistance of the body to infection m 
general Milk, eggs, leafy vegetables 
and fruits belong to this group of 
foods Milk is a very satisfactory ar- 
ticle of food but it is inadequate when 
used as a sole souice of nourishment 
over a long period of time When 
used m combination with other foods 
it supplies their deficiency Eggs arc 
also very valuable for inci easing the 
palatability of other foods, and are 
rich in vitamins A and D but poor in 
vitamin B They aie also deficient m 
calcium and favor putrefactive proc- 
esses m the gastrointestinal tiacl hut 
this tendency is counteracted "hen 
combined vv ith carbohy drates and nnlk 
Sea foods arc verv satisfactory sup- 


plementaiy foods because the entire 
edible portion of the animal is used 
McCollum calls attention to the fact 
that there are two general types of 
deficiency diets, one which is marked 
and is followed by an acute reaction 
as ben ben 01 scurvy and a slight bor- 
derline deficiency^ which must be con- 
tinued ovei a long period of time be- 
fore its effect is felt It is this latter 
type of deficiency diet which, because 
of its insidious nature, is so per- 
nicious and haimful for man There 
is much evidence to show that a good 
state of nutrition inci eases greatly the 
resistance of the body against certain 
types of infection while, on the other 
hand, an impioper diet will cause in- 
ferior physical development lack of 
lecuperative powders and enduiancc 
and may lesult m accumulative fatigue 
with a lack of lesistance to those in- 
fectious diseases wheic specific im- 
munity is not usually developed 

That the skeletal development of 
man can be markedly influenced b\ 
diet is evidenced by T the fact that the 
Japanese children born in this countn 
and fed on an American diet will in 
the second and third gcneiation be con- 
siderably huger than children of the 
same age who lived on a Japanese diet 
Grant’s conclusions also call attention 
to the fact that there is of necessity no 
specific lelationship between the skel- 
etal development or sire md weight 
and resistance to tubciculosis Bu- 
sed reports as the result of clin- 
ical observation on a number of dis- 
pensary cases, that while nutrition nnv 
have a maikcd effect upon the symp- 
toms of tubciculosis it faikd t i >ra *' 
cally to cfftcl liu cour-y <>t tlu di-n-' 
That recalls i stateim.it oi f>tu'it 
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time, tends to render academic the dis- 
cussion about the advisability of tak- 
ing concentrated commercial piepaia- 
tions of vitamins ” 

Hawes’ repoit of the answeis of 
thirty-six physicians to the following 
. eight questions is veiy interesting as it 
indicates modern practice 

i. Do you believe in lunches be- 
tween meals ? If so, undei what con- 
ditions? Lunches between meals aie 
larely advisable The average patient 
enjoys his food more and takes largei 
amounts of nourishment when he con- 
fines himself to three meals a da\ 
than in any other way 

2 Do you advise eggnogs? Egg- 
nogs in any form at any time aie as 
Dr. Carroll Edson says. “An invention 
of the devil ’’ 

3 Do you believe in law eggs? If 
so, how do )OU advise the patient to 
take them? Raw eggs aie easily borne 
and if the patient is under weight, do 
not do any harm and may do good 
They are not so digestible as cooked 
eggs and on the whole are larely indi- 
cated 

4 As a general pioposition, how 
much extra milk is advisable? About 
one quart of milk a day, foui or five 
glasses with meals, is the maximum 
amount that should be given A glass 
of milk with each meal is usually suffi- 
cient 

5 Do you lay down any definite 
laws about what special foods should 
be emphasized? There are no special 
foods that need be emphasized Fruits 
and vegetables will help correct con- 
stipation They contain vitamins but 
little if any nourishment Potatoes, 
macaroni and nee contain much food 
value 


6. Do you give any special dnec- 
tions about the care of the bowels? 
The bowels should act at least once 
daily A mild laxative once a week is 
often a valuable help if a diet with 
- plenty of roughage is not enough 
7- Do you advise using laige quan- 
tities of watei ? Five or six glasses 
of water with and between meals is 
advisable in ever) case 
8 Do you emphasize rest befoie 
and aftei each meal? A lest before and 
especially after each meal is essential 
The dictum approach and leave each 
meal m a rested condition is an espe- 
cially good one to adhere to 
Modem man has so developed his 
food supply that the poor man of to- 
day has a more varied and stable diet 
than did the wealthy man of a few cen- 
turies ago For instance, due to the 
improvements m the canning indus- 
try we now have vegetables the year 
aiound Therefore we no longer feel 
as run down in the spring as did our 
ancestois who took sulphui and mo- 
lasses as a spnng tonic 

But even with his wonderful oppor- 
tunities for a stable and well-balanced 
diet, modem man, paiticularly 111 Eu- 
rope and America, is, in the opinion of 
McCollum, deriving too laige a pio- 
portion of his food from cereals (35 
to 45 per cent) supplemented by mus- 
cle meats, potatoes and sugar He 
states that this combination of food 
does not support satisfactoiy develop- 
ment, longevity and feitility in any of 
the animals with which experimental 
studies have been conducted Cereals 
which foim the bulk of the diet are 
comparatively cheap but when used 
singly are deficient in proteins When 
used m various combinations the pro- 
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tcin deficient of one mdiMchial ceical 
is supplemented In the piotcin con- 
tent of anothei Muscle meats aie 
similar to cereals m that thc\ arc de- 
ficient in calcium and sodium chloride 
but thc\ ha\e become \civ palatable 
and modern man is using them lieeh 
to the exclusion of the lest of the cai- 
cass, therein losing the piotcclnc 
foods which it contains If man used 
more of the caicass as docs the cainn- 
orous animal, his diet would be bcltei 
balanced and w ould not need to be sup- 
plemented In the piolcctnc foods 
Carholn drates with the exception ot 
honey which contains a small amount 
of Mtannn 11 , aie lacking m utamins 
and their cxccssnc use lowcis the ic- 
sistance of the hod’s to infection m 
general 

Because of the deficiency of the 
above diet, it is necessary to supple- 
ment it by ccilam protective foods in 
order to impiovc nutrition and skeletal 
development and to increase the re- 
sistance of the body to infection m 
general Milk, eggs, leafy vegetables 
and fruits belong to this group of 
foods Milk is a eery satisfactory ai- 
ticle of food but it is inadequate when 
used as a sole souice of nounshment 
over a long period of time When 
used in combination with other foods 
it supplies their deficiency Bggs aie 
also very valuable foi mci easing the 
palatabihty of other foods, and aie 
rich in vitamins A and D but pool in 
vitamin B They are also deficient in 
calcium and favor putrefactive proc- 
esses in the gastiointestmal tract but 
this tendency is counteracted when 
combined with carbohydrates and milk 
Sea foods are very satisfactory sup- 


plemental y foods because the entire 
edible poition of the animal is used 
McCollum calls attention to the fact 
that theie are two general types of 
deficiency diets, one which is maiked 
and is followed by an acute reaction 
as hen ben 01 scurvy and a slight bor- 
deihne deficiency -which must be con- 
tinued over a long penod of time be- 
foie its effect is felt It is this latter 
type of deficiency diet w'hich, because 
of its insidious nature, is so per- 
nicious and haimful for man There 
is much evidence to show that a good 
slate of nutation increases gieatly the 
icsistance of the body against certain 
tjpes of infection while, on the othei 
hand, an impiopei diet wall cause in- 
ferior physical development, lack of 
recupeiative powers and endurance 
and may result m accumulative fatigue 
with a lack of resistance to those in- 
fectious diseases where specific im- 
munity is not usually developed 

That the skeletal development of 
man can be markedly influenced by 
diet is evidenced by the fact that the 
Japanese children born in this country 
and fed on an American diet will in 
the second and thud generation be con- 
siderably larger than children of the 
same age who lived on a Japanese diet 
Giant’s conclusions also call attention 
to the fact that there is of necessity no 
specific lelationship between the skel- 
etal development 01 size and weight 
and resistance to tuberculosis Rus- 
sell leports as the result of his clin- 
ical observation on a number of dis- 
pensary cases, that while nutrition may 
have a marked effect upon the symp- 
toms of tuberculosis, it failed specifi- 
cally to effect the course of the disease 
That recalls a statement of Stewart 
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“that we put patients to bed because 
of symptoms and a lesion We are 
prone to for get about the lesion and 
let them up when the symptoms have 
disappeared ” Loss of weight is one 
of the symptoms of tuberculosis and 
we are all too apt today to forget about 
the lesion when the symptoms have 
disappeared and man’s nutrition is 
back to normal far a little above and to 
conclude, as did the ancients that the 
individual is well 

COXCUJSIONS 

Theie is much evidence to prove 
that there are ceitain minimum re- 
quirements as far as proteins, fats, 
carbohydrates, vitamins and minerals 
are concemed m order that normal 
health may be maintained Metabolic 
studies m tuberculosis prove that in- 
creasing the diet beyond a certain point 
is detnmental to the cure of pul- 
monary tuberculosis because of the in- 
creased pulmonary activities necessi- 
tated by the increase in metabolism 
As we believe that a diet which is well 
balanced and adequate for a man in 
health is sufficient as the basic diet 
for the person with tuberculosis, Glen 
Lake Sanatorium has prepared such a 
diet which, unless there is definite gas- 
trointestinal pathology, or nutritional 
disturbances present, is essentially the 
same as would be provided for the 
noil-tuberculous individual who is In - 
mg under the same relative conditions 
of exercise When however, such 
conditions aie picsent. they should, of 
course lecenc just as prompt and 
careful treatment as they v\ ould, should 
they occur in a person without tuber- 
culous The diet ns planned provide* 


for about 3000 calories pei day and in- 
cludes half a pint of milk with each 
meal and at bed time, and contains 70 
to 100 grams of protein and about 300 
grams of carbohydrates The balance 
is composed of fat Those who are be- 
low weight receive an extra half pint 
of milk m the morning and afternoon 
Of course, this is merely the basic diet 
and is modified as occasion demands 
Out of a population of 640 adults we 
have at times setved as high as a 125 
special diets 

In planning this diet we have fol- 
lowed the general suggestions of Mc- 
Collum as to the most satisfactory 
type of diet which lepresents “the best 
elements from those several systems of 
diets which have been thoroughly 
tested m human expenence and have 
been found successful” In brief, 
these are, that if the piotcctive foods 
such as daily pioducls, including one 
quait of milk rlailj and leafy vege- 
tables, are used freely and also a cer- 
tain amount of ia\\ vegetables and 
fiuits for then antiscorbutic proper- 
ties (we use a fairly laigc amount of 
canned vegetables also which if one 
can judge from Bird’s two years’ ex- 
perience at the South Pole are also 
antiscorbutic) “the remainder of the 
food supplv mav safely be derived 
from any of our ordinary milled cereal 
products, tubers mot vegetables, 
sugat. and meats Infants and chil- 
dren can be safeguarded m their 
skeletal development in providing at 
regular intervals a suitable amount of 
cod liver oil, and bv a Holding an op 
portmutv for outride •xcni-e in sun- 
light " 
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BLOOD CHANGES IN BENZOL 
POISONING 

In the nine yeais since Schultz de- 
scribed the condition now known as 
agranulocytic angina, it has become a 
disease of frequent oceuirence It is 
now evident that it is not an entity as 
was first believed, but rather a gioup 
of conditions, for in some cases theie 
is granulocytopenia without angina in 
others a severe aplastic anemia, and m 
still others a hemorihagic diathesis 
dominates the clinical picture Like- 
wise there is a wide range of condi- 
tions with which gianular leukopenia 
may be found associated radium and 
X-ray irradiation, administration of 
arsenic compounds and especially ais- 
phenannne, benzol and its homo- 
logues and substitution products, and 
with pernicious anemia, aleukemic 
lymphoblastoma and lymphatic and 
myelogenous leukemia With these 
there may or may not be sore mouth 
and angina A necrotizing process 
against which the defensive poweis of 
the body are powerless, or nearly so 
may seem to have its origin in an oper- 
ative wound, or to arise de novo on 
parts well away from the mouth Does 
this group of morbid conditions consti- 
tute a new disease-concept or have we 
always had it with us ? Is the apparent 
wave of leucopemc, aplastic anemic, 
and myelophthisic conditions, variously 
styled, the result of directed attention 
and theiefoie of better diagnosis' 1 It 
so happens that certain of the known 
agencies capable of producing similar 
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effects upon the bone marow and blood 
are those whose industrial and thera- 
peutic use is rapidly increasing What 
part of the increase may be thus ex- 
plained no one can as yet determine 
The effect of benzol upon the blood 
and blood forming organs has been 
studied from the standpoint especially 
of the important industrial hazard 
which exists Benzol ( benzene , not 
benzine ) is used for its solvent action, 
its fuel value, and as a starting point 
in the manufacture of various syn- 
thetic drugs, dyes and other products 
It is employed in a variety of indus- 
tries, including many branches of the 
manufacture of rubber, artificial leath- 
er and leather enamels, waterproof 
fabrics including rubber raincoats, 
window shades, lacquers, shellacs, paint 
removers, bronzing liquids and bat- 
teries, m dry cleaning, and in many 
other ways For the past six years 
the annual production of benzol m this 
country has not fallen below 100,000, - 
000 gallons 

In the present year two very impor- 
tant studies of benzol poisoning have 
appeared a comprehensive review by 
Alice Hamilton* and an analysis of 
the literature with much original mate- 
rial added, by Carey P McCord ** 

*Auce Hamilton, MD, Benzene (benzol) 
poisoning, Arch of Path, 1931, xi, 434- 
454, 601-637 

^Carfy P McCord, M D , Benzol (ben- 
zene) poisoning, a new investigation of 
the toxicity of benzene and benzene im- 
purities, 1931, from The Industrial Health 
Conservancy Laboratories, Cincinnati, Ohio 
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Their conclusions m legal d to the 
blood are especially important In the 
early stage of benzol action a leuco- 
penia is not found, but on the con- 
trary, the white cells are usually mod- 
erately increased Continued exposure 
leads to a significant leucopema, often- 
times as low as 500 cells per cubic 
millimeter if exposure is continued 
Very rarely a leucocytosis persists 
The establishment of an arbitrary level 
of depression of the white count as 
indicative of benzol poisoning has cer- 
tain inherent dangers The normal 
variation of an individual may swing 
over a range in which the maximum 
is 100 per cent greater than the mini- 
mum Thus a fixed standard, such as 
that a decrease of 25 per cent from 
the normal white blood cell count 
constitutes a fan index of the presence 
of benzol poisoning, providing other 
conditions can be ruled out, must be 
applied with caution Nevertheless, m 
the presence of this industrial hazaid 
a sustained leucopema of 25 pel cent 
or more as based upon a knowledge of 
normal counts of the individual, is of 
diagnostic value, and any white blood 
cell count in the neighborhood of 5,000 
or less in a benzol worker is fair evi- 
dence of poisoning if this degree of 
leucopema persists 111 several counts 
distributed over one or more days The 
red cells suffer a less severe reduction 
than the white cells In the late stage 
of cases destined to be fatal red blood 
cell counts as low as 1,000,000 or even 
500,000 have been found Under the 
influence of benzol, basophilic red cells 
are present in numbers far higher than 
normal and occasional nucleated red 
cells are seen, but poikilocytosis, amso- 
cytosis and hemoh, sis are by no means 


constant, and m lespect to these the 
literatuie is conflicting The hemo- 
globin falls m pioportion to the dimi- 
nution m led blood cells, for the 
anemia is dependent upon injury to 
the bone marrow and not upon hemol- 
ysis McCord was unable to find sig- 
nificant points of differentiation be- 
tween the blood picture of benzol 
poisoning and that of the agianulo- 
cytosis of Schultz’s angina In all but 
the early stage of benzol poisoning the 
platelets are decreased and bleeding 
time is frequently prolonged With 
platelet counts below 30,000, spontane- 
ous hemorrhages are said to appear 
Finally, and of great significance in 
duplicating the picture of agranulo- 
cytic angina, it has been shown by 
numerous workers that benzol may 
lower the infection-resisting poweis of 
the body by diminishing antibodies In 
fatal cases of chronic poisoning with 
benzol, infection nearly always plays 
a part and not infrequently necrotizing 
infectious lesions of the mouth arc 
present Thus m seeking extrinsic 
factors m the etiology of the leuko- 
penic diseases benzol and its allies must 
be kept constantly m mind 

SAFETY FIRST 

Seldom, indeed, has the physician 
been found deaf to a legitimate call 
for his sei vices, a shirker when con- 
fronted with duty, or a coward 
Neither has his apparent disregard for 
personal comfort and security been 
based upon ignorance of possible con- 
sequences to himself At the present 
time it must be exceedingl} rare for 
an emergency to arise m which a 
physician finds it necessary to aspirate 
a diphtheritic membrane from the 
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larynx of a dying child by mouth to 
mouth contact It was not the dis- 
covery of the ICIebs-Loefflei bacillus, 
however, which caused this act of 
heroism to become all but unknown at 
the present time That the physician 
is lesponsive to duty without regard 
to himself is generally known, and the 
resulting situation has become part of 
the stock in trade of the outlaw 
According to press reports, a Fellow* 
of the American College of Physicians 
received an emergency call ovei the 
telephone requesting him to go to a 
certain address, with the added appeal, 
"Please come quick, doctor, the baby 
is dying of pneumonia ” Experiencing 
some difficulty in finding the number 
given, he was lured into a dark, and 
as afterwards appeared, vacant house 
by a man in the doorway who said, 
“Please hurry, doctor” Within the 
house he was struck lepeatedly with 
a black jack, robbed of money and 
wrist watch and left dazed and appar- 
ently unconscious After an interval 
he was able to recover his keys from 
the floor, reach his car, drive home, 
and summon aid Such incidents have 
become increasingly more frequent 
Robbery always has been the motive 
with sometimes assault added, as in 
the example recounted, or kidnapping 
In the face of another year of eco- 
nomic stress, it cannot be hoped that 
the danger will be lessened In some 
cities this situation has been met by 
arrangements with the police depart- 
ments such that a physician answering 
night calls can, if he desires, have 
escort, or be met at the stated address 
by a police officer This is easily man- 

*M K Wylder, B S , M D , F A C P, Albu- 
querque, N M 


aged where radio-controlled scout cars 
are used for night patrol The physi- 
cian telephones his destination and time 
of arrival and his escort meets him 
at the address given or at a nearby 
street intersection Through existing 
organizations physicians can properly 
request such aid in the performance of 
their recognized duty Where similar 
plans are already in operation, physi- 
cians should not hesitate to avail them- 
selves of the protection offered 

THE STANDARDIZATION OF 
AMERICAN SPECIALISTS 

Seveial articles have appeared in 
the medical press of America during 
recent years concerning what might be 
termed the standardization of special- 
ists Under present conditions anybody 
who chooses to, provided he is 
qualified and registered, can set up 
office as a specialist in any of the many 
blanches of medicine He may or 
may not have any particular knowledge 
of the subject he professes to specialize 
m I think, however, the great ma- 
jority of men make it their business 
to take special instruction over a 
period of six to twelve months in the 
subject or subjects they wish to 
specialize in The public as a whole 
expects great things of the specialist, 
and certainly takes it for granted that 
he possesses infinitely superior knowl- 
edge of his subject than his unfortu- 
nate much-maligned brother, the gen- 
eral practitioner , the public occasionally 
is quite wrong m this supposition It 
would certainly appear that a more or 
less fixed standard is necessary, and 
as far as medicine is concerned I am 
of opinion that the American College 
of Physicians can be of tremendous 
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assistance m dealing with this problem 
It should be a sort of “sine qua non” 
that no physician could be accepted as 
having joined the ranks of specialism 
pioper unless he possessed at minimum 
the Associateship of the American 
College of Physicians In some way 
or other the general public should be 
thoroughly instructed and made to 
understand this It would be well if 
the Board of Regents and the Com- 
mittee on Credentials at an early date 
very carefully considered the impor- 
tant and pressing question of holding 
an examination proper either written 
or clinical or both for admission to 
Associateship in the College; this 
might be held after the ordinary pre- 


liminaries of investigation of the 
candidate’s worth and suitability for 
nomination have been gone into m the 
usual way b}>- the Executive Secretary 
and Committee on Credentials This, 
to my mind, is the only practical way 
of facing the problem, and the exami- 
nation of the American College of 
Physicians will have to be looked up 
to and known throughout the country 
as the hall-mark of specialization of 
the American continent, so far as 
medicine is concerned 


(Contributed Editorial by G A 
Pemberton Wright, F A C P , M C 
P and S (Ont), LAH (Dub), 
Ph C (Irel ) , Kingston , Jamaica ) 
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Dcr Abbau dcs Blutfaibsluffcs tm Vcr- 
dammgstrakt dcs gcsundcn Mcnschcn 
{The Breaking Down of Blood Pigment 
tn the Digestive Tract of Healthy Men ) 
B\ Feux Haurowitz (Arch f Ver- 
dauungs-Krankh , 1931, 1 , 33-46) 

After the ingestion of 50 c c of the sub- 
ject's own blood, the feces were subjected 
to chemical analjsis m order to determine 
the amounts of the various derivatives of 
blood pigment present Control analyses 
were made for several days before ingesting 
the blood and the subject was maintained 
on a blood- and dilorophyl-free diet By 
far the greater part of the blood pigment 
w»as recovered on the second and third days 
following ingestion as protohemm Three 
groups of analyses showed an output of 85 
to 90 per cent as protohemm, 5 to 8 per 
cent as deuterohemin, 2 to 3 per cent in the 
protoporphj rm fraction and Y to 1 per 
cent in the deuteroporphyrin fraction The 
excretion of coproporphynn was not sig- 
nificantly influenced by the ingestion of 
blood Deuterohemin, and proto- and deu- 
teroporphynn are not derived from blood 
pigment through the agency of enzymes 
but through putrefaction Native blood 
pigment (oxyhemoglobin and reduced hemo- 
globin) was not found in the stools This 
is m agreement with the known rapid al- 
teration of native blood pigment produced 
by gastric acidity On the other hand alka- 
line trypsin solution alters blood pigment 
so slowly that native blood pigment may be 
demonstrated even after 24 hours Thus 
the demonstration of occult native blood 
pigment (by its characteristic spectrum) in 
the feces comes to be of diagnostic signifi- 
cance m differentiating between bleeding 
into the acid stomach contents, or into an 
achylic stomach or the alkaline upper small 
intestine, providing a source of blood from 
a lower level can be excluded Methods for 
the analysis of feces for the qualitative and 
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quantitative recognition of the various blood 
pigment fractions are given m detail 

The Elimination of Phenolsnlphonphthahm 
by the Kidney The Influence of Patho- 
logic Changes in the Liver By J P 
Hajtner, MD, and G H Whippee, 
M D , Rochester, N Y (Arch Int 
Med , 1931, xlvm, 598-610 ) 

For many years it has been known that 
an unusually high degree of renal elimina- 
tion of phenolsulphonphthalem occurs in 
certain cases of toxemia ot pregnancy It 
was suspected that these cases were compli- 
cated by some abnormality of the liver 
This question has been investigated by care- 
fully controlled experiments in which liver 
injury has been produced in dogs by various 
means, and also by the determination of the 
mode of excretion in animals with complete 
obstruction of the common bile duct It 
was found that the normal dog excretes 
from about 10 to 15 per cent of the usual 
dose of phenolsulphonphthalem by the he- 
patic route When this pathway is blocked, 
the surplus appears m the urine, giving fig- 
ures proportionately higher than would 
otherwise be found Of that portion which 
escapes into the intestines in the normal 
animal, not more than 5 per cent is ab- 
sorbed, so that reabsorption of the dye from 
the bile can be dismissed as a factor of no 
importance In dogs with necrosis of the 
liver due to chloroform poisoning there is 
a distinct rise in the elimination of phenol- 
sulphonphthalem by the normal kidney 
With repair of the hepatic injury, the elim- 
ination of phthalein returns to normal 
Phosphorus gives a similar but less striking 
reaction After hepatic injury due to chloro- 
form, the dog’s liver does not remove phe- 
nolsulphonphthalem from the blood stream 
and does not excrete it in the bile The 
portion which otherwise would have been 
removed by this route is therefore available 
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for excretion by the kidneys Clinically, 
therefore, an unusually high renal elimina- 
tion of phenolsulphonphthalein should sug- 
gest pathologic changes in the liver, and 
in the presence of combined renal and he- 
patic disease, great caution should be exer- 
cised m the estimation of the amount of 
renal injury 

A Study of the Blood Picture m Congenital 
Syphilis and the Effect of AntisypJnhtic 
Therapy upon the Hemoglobin and Cellu- 
lai Elements By H Harris Perlman, 
MD., and Carroll S Wright, MD 
(Am Jr Syph , 1931, xv, 449*495 ) 
Thirty-four patients with congenital syph- 
ilis were selected for this study Diagnosis 
of syphilis was based upon history of the 
disease as existing in either parent, with 
clinical or roentgenographic manifestations 
and positive serologic reactions in the child 
In age, these patients ranged between 2 and 
14 years Twenty-seven normal children 
within the same age range were used as a 
comparative normal control, and as a fur- 
ther control a group of 22 non-syphilitic, 
but under-nourished, children was estab- 
lished It was found that the secondary 
anemia present in congenital syphilis does 
not differ from the anemias associated with 
various chronic infections, and that in both 
degree and kind, it may not differ from 
anemias which are discoverable in supposed- 
ly healthy children No reliance could be 
placed upon the degree of anemia as a 
diagnostic sign, nor did the study of the 
individual cell types of the blood reveal any- 
thing of diagnostic or prognostic importance 
Blood studies were earned out before and 
after various forms of antisyphilitic thera- 
py Arsenic or bismuth or a combination 
of these drugs was found to have a variable 
and inconsistent effect upon the secondary 
anemia and upon the differential count In 
certain groups there was a greater loss than 
gam in hemoglobin, but in no single series 
was there any striking change referable to 
the treatment used 

A Study of Nephritis at the Canton Hos- 
pital By William W Cadbury, AM, 
MD, FACP (Transactions of the 
Eighth Congress of the Far Eastern As- 


sociation of Tropical Medicine, Bangkok, 
December, 1930 19 pages) 

There is very little to be found m medical 
literature concerning nephritis among native 
Chinese The general impression that 
Bright’s disease is less prevalent in China 
than m Europe and America seems to be 
borne out by such statistics as could be 
collected, but the difference is not very 
great In twenty-three institutions m China 
it was found that the percentage of neph- 
ritis to all hospital admissions varied from 
0 25 to 1 00 m ten, from 102 to 169 m 
eleven, and in only two did the ratio ex- 
ceed 2 00 per cent In five large hospitals 
m the eastern part of the United States 
relative incidence of nephritis to all cases 
admitted varied from 1 33 to 3 18 per cent 
The percentage of nephritis cases to medi- 
cal admissions only was between 2 and 3 
in four Chinese Hospitals, between 3 and 
4 in five, 404 at Canton Hospital, 409 at 
Peiping Union Medical College, and over 
6 00 at Hackett Hospital m Canton and 
the Government Civil Hospital m Hong- 
kong In the five hospitals of the United 
States, with which comparison is made, the 
incidence of nephritis to medical admissions 
varied from 363 to 761 per cent A larger 
proportion of nephritis cases was found in 
the hospitals of south and central China 
than in those of north China 

The Effect of Coitm in Asthenia By 
Frank A Hartman and George W 
Thorn (Proc Soc for Exp Biol and 
Med , I93i, xxix, 48-50 ) 

The effect of cortin in the asthenia of a 
number of clinical conditions including Ad- 
dison’s disease has been investigated Since 
increased susceptibility to fatigue is more 
significant in such conditions than the actual 
dynamic power of the muscle, a finger er- 
gometer was used to test the threshold of 
fatigue Four normal individuals showed a 
maximum increase in power to do work be- 
fore the development of fatigue of from 
50 to 500 per cent The effect of cortin on 
the fatigue point was studied m six cases 
of Addison’s disease, two in which the cor- 
tical insufficiency was almost absolute and 
four in which it was less marked The 
threshold of fatigue was advanced 700 per 
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cent m one of the severe cases and none 
in the other One of the less severe cases 
showed no increase, two increased 400 per 
cent and the fourth, 4900 per cent Other 
conditions associated with asthenia, 111 which 
impro\ement m susceptibility to fatigue, 
either symptomatic or ergometric or both, 
followed administration of cortin, were 
pregnancy, Graves’ disease, muscular dys- 
trophj, osteomyelitis, diphtheria and mj as- 
thenia gravis 

Cerebral Adiposity zvith Mental Deficiency 
and Retinitis Pigmentosa The Laivicncc- 
Bicdl Syndrome By Eiwvard Weiss, 
M D (Endocrinology, 1931, xv, 435-441 ) 
Lawrence and Moon in 1866, Bardet 111 
1920, and Biedl in 1922, described a familial 
condition in which the affected individuals 
show retinitis pigmentosa, adiposity, genital 
hypoplasia, night-blindness, polydactyhsm 
and mental deficicncv This has since been 
called the Lawrence-Biedl syndrome and 


the Bardet sjndrome The author adds the 
forty-eighth to the list of the reported ex- 
amples of this syndrome His patient was 
a girl, whose life age was fifteen years and 
eight months, and her mental age approxi- 
mately five years She was obese, weighing 
194 pounds and had six toes on each foot 
There was partial paralysis of the external 
rectus muscle of each eye, retinitis pigmen- 
tosa, and genital hypoplasia of moderate 
degree It was formerly considered that 
this condition resulted from a disorder of 
the pituitary gland More recently the ten- 
dency has been to regard a lesion of certain 
metabolic and genito-trophic centers m the 
floor of the midbram as responsible This 
is explained embryologically as dependent 
upon a genetic defect of the forebram 
Treatment with glandular extracts, chiefly 
thyroid and pituitary, has brought about im- 
provement m some cases This was true 
of the case reported 
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Human Heredity By Erwin Baur, Pro- 
fessor of Heredity at the Agricultural 
Academy m Berlin , Eugen Fischer, Pro- 
fessor of Anatomy and Director of the 
Anatomical Institute at the University of 
Freibrugm, Breisgau , and Fritz Lenz, 
Professor of Racial Hygiene at the Uni- 
versity of Munich Translated by Eden 
and Cedar Paul 734 pages, 172 illustra- 
tions, and 9 plates The Macmillan Com- 
pany, New York City, 1931 Price, $8 00 
This book is an English translation of 
the third edition of Metischltche Erbhch- 
kcitstehre, which was published in Munich 
in 1927, with supplementary material sup- 
plied during the preparation of the English 
version The text is divided into five sec- 
tions The first section, by Baur, reviews 
briefly and clearly the general theories of 
variation and heredity The second part, 
contributed by Fischer, treats of racial dif- 
ferences in mankind From a consideration 
of the characters responsible for the differ- 


ences in the external appearances of indi- 
viduals the author proceeds to a discussion 
of racial origins and racial biology, and a 
description of the races of mankind In 
classifying the so-called normal types of 
man, the author follows the usual German 
method of division into asthenic, pyknic, 
and athletic groups Yet a considerable pro- 
portion of “normal” individuals fail to con- 
form to any one of these three classes, so 
that this classification is far from satis- 
factory The final three sections are all 
by Lenz and deal with morbific hereditary 
factors, with methodology in human heredity 
and with the inheritance of intellectual 
gifts, respectively Many will find it im- 
possible to subscribe to the definition of 
disease as “the state of an organism which 
is on the borderline of its capacity for 
adaptation,” when such a conception causes 
the author to designate color blindness as 
an anomaly not coming within the category 
of disease Practical!) all disease conditions 
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in which the hereditary factor is important 
in etiology are considered m this section 
and genealogical diagrams are presented for 
many of them The importance of heredity 
in the etiology of neoplasms is recognized 
and discussed and here the genealogical tree 
of the remarkable cancer family described 
by Wartlun is reproduced Rather more 
weight is given to the factor of hereditary 
predisposition in the causation of rickets 
than is generally accepted Distinction is 
made between blastophthoi la and idiokmcsi r 
m that the latter term is limited to heredi- 
tary alterations m the germ plasm induced 
by extrinsic agents The work of trans- 
lation has been unusually well done The 
style is clear and free from the original 
idiom This book should be read by all 
who are concerned with the medical and 
genetic aspects of the inheritance of disease 

Diagnostic Methods and Into pi et at ions m 
Internal Medicine By Samuel A Loew- 
ENBERG, MD, F A C P , Associate Pro- 
fessor of Medicine, Jefferson Medical 
College, Assistant Physician to the Jeffer- 
son Hospital, Visiting Physician to the 
Philadelphia General Hospital, the North- 
ern Liberties Hospital and the Eagleville 
Sanatorium for Consumptives, formerly 
Assistant Professor of Physical Diagnosis 
at the Medico-Chirurgical College and 
the University of Pennsylvania, Phila- 
delphia Second Revised Edition xxm 
+ 1032 pages 547 illustrations, some in 
colors F A Davis Company, Philadel- 
phia, 1931 Price $1000 net 
This second edition of Loewenberg’s Di- 
agnostic Methods contains new material on 
the cardiac blood supply and innervation, 
massive pulmonary collapse, coronary throm- 
bosis, hypertension and hypotension, sickle 
cell anemia, von Jaksch’s anemia, agranu- 
locytic angina, acute mononucleosis and the 
diagnostic importance of certain findings in 
the cerebro-spinal fluid In order to in- 
corporate some of this it has been neces- 
sary to interpolate a few new pages which 
are lettered in order to avoid complete re- 
pagmg The well chosen illustrations and 
diagrams continue to be one of the valuable 
features of this work The half-tones are 
not always satisfactorily reproduced but the 


difficulty lies in the always present dilemma 
m choosing between a stock which will do 
justice to the cuts and one which will keep 
the volume withm reasonable limits of size 
and weight Many of the illustrations of 
gross pathology are of terminal stages or 
unusually severe manifestations Perhaps 
they tell their story all the more emphatical- 
ly because of this, but they should not be 
considered type forms The reviewer is of 
the opinion that this book will gam m use- 
fulness if, m the next edition, the space 
which is now devoted to very brief presen- 
tations of certain external and largely sur- 
gical conditions is utilized for a more com- 
plete exposition of the diagnosis of diseases 
of the internal organs To illustrate this 
point, carcinoma of the breast is given seven 
lines of text and one and one-half pages 
of illustrations Not much can be done 
with the diagnosis of carcinoma of the 
breast m seven lines, but in that brief para- 
graph the curious statement, presumably a 
typographical error, occurs that ‘the lym- 
phatic gland becomes enlaigcd’ On the op- 
posite page, polythelia:, or polythelism, is 
designated polythelia, a form for which the 
reviewer fails to find authority Since the 
diagnosis of carcinoma of the breast could 
not be presented adequately, it would have 
been more useful to have devoted this space 
to fuller treatment of some condition which 
presents a constant problem to the internist, 
as, for instance, bronchogenic carcinoma In 
the brief discussion of this far from rare 
condition, no distinction is made, save m 
the section on radiography, between sarcoma 
and carcinoma, primary and secondary, m 
the lung The general sections of the book 
rise to a high level of excellence The 
difficult chapter on the examination of the 
respiratory system is especially well done, 
the many line drawings adding much to the 
clarity of the exposition and providing the 
necessary mechanistic explanation for many 
physical signs In many respects this is an 
excellent textbook 

The Infant Welfaic Movement m the 

Eighteenth Century By Ernest Caul- 

Eield, MS, MD, with a foreword by 

George Frederic Stile, M A , MI? 

(Cantab), Hon LLD (Edm), FRC 
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(London) xx + 203 pages S illustra- 
tions Paul B Hoeber, Inc, New York 
Citj, 1931 Price, $200 
"To all who are concerned 111 the welfare 
of children and 111 the steps by which the 
present almost over-anxious care of child- 
hood has been reached, this book by Dr 
Ernest Caulfield will be of absorbing inter- 
est ” Thus v rote G F Still in the Fore- 
word Since in this day and age practically 
everjonc is interested m the welfare of chil- 
dren, the appeal should be practically uni- 
versal and the reviewer feels that such will 
prove to be the case The period dealt with 
is one in which there was an awakening of 
an individual and social consciousness of 
the value of child life Of the two decades, 
1730-1750, it was stated that 75 per cent of 
all of the children christened in London 
were dead before they reached the age of 
five Children had been regarded as a neces- 
san evil, and evidence of neglect, cruelty, 
and infanticide is readily attainable from 
contemporary sources Within the eigh- 
teenth century, however, there was seen at 
least the beginning of a different attitude 
toward the child Thomas Coram, William 
Cadogan, Jonas Hanway and George Arm- 
strong are those about whom the story of 
this movement centers Although historical, 
this vv’ork never becomes a catalog of men 
or events, and it is enlivened by numerous 
direct quotations from original sources To 
a large circle, both within and without the 
profession of medicine, this book is heartily 
recommended 

Diabetes Its Tieatment by Insulin and 
Diet A Handbook for the Patient By 
Orlando H Petty, A M , M D , F A C 
P , Professor of Diseases of Metabolism, 
Graduate School of Medicine, University 
of Pennsylvania, Physician in Charge of 
Departments of Diseases of Metabolism, 
Hospitals of the Graduate School of Med- 
icine, University of Pennsylvania, and 
Philadelphia General Hospital, Consult- 
ant in Diseases of Nutrition and Metabo- 
lism, Shriners’ Hospital for Crippled Chil- 
dren, Philadelphia Unit Fifth revised 
and enlarged edition 231 pages , illustra- 
tions and tables F A Davis Company, 
Philadelphia, 1931 


The fifth edition of this handbook has 
been extensively revised The section on 
vitamins has been rewritten and enlarged, 
the subject of obesity and diabetic hygiene 
has been discussed m greater detail, and 
twenty-one pages of sample diets for those 
following the orthodox dietary rules of the 
Jewish faith have been added As is stated 
m the preface this is a book for the diabetic 
and not for the physician, but it is not in- 
tended to be a substitute for the physician 
The latter will find it an aid in giving the 
patient such a practical working knowledge 
of diabetes that his intelligent cooperation 
will be had It can be recommended safely 
for this purpose, but the physician should 
first become thoroughly familiar with its 
contents m order that no apparent differ- 
ences in methods or explanations may ap- 
pear 

Pediatnc Education Report of the Sub- 
committee on Medical Education, Section 
on Medical Service, White House Con- 
ference on Child Health and Protection 
109 pages The Century Company, New 
York and London, 1931 
The adequacy of the medical school teach- 
ing of pediatrics as judged by the opinion 
of the practicing physician, the proper po- 
sition of pediatrics in the organization of 
medical schools, the minimum teaching facil- 
ities for pediatrics, and salient points to be 
presented in both undergraduate and grad- 
uate teaching are the subjects considered m 
this report The basic information used 
was obtained largely by the questionnaire 
method and consequently labors under cer- 
tain limitations Nevertheless, teachers of 
pediatrics and medical school executives 
will find much that is thought-provoking 
and helpful in the data presented 

On Phasic Infroductoiy and Release Effects 
of the Cocaine Group on Vessel Prepara- 
tions and an Attempt at a General Ap- 
praisal of Phase Effects By Edward 
Rentz, Pharmacological Institute, Riga 
Translated and abstracted by Linn J 
Boyd, M D , F A C P , Professor of Phar- 
macology, New York Homeopathic Med- 
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ical College and Flower Hospital 146 
pages Privately printed, 1931 
Frog blood-vessel preparations were used 
in obtaining the basic data m a comparative 
study of the effects of cocaine and of a 
series of related substitution products as 
used in varying dilutions The resulting 
phasic effects are discussed m detail and 
their theoretical aspects considered m the 
light of what is known about similar re- 
versible and cyclic modes of behavior in- 
duced by other substances Those interested 
in this field of investigation will find here 
a very large material and a reference list 
comprising 656 items 

Pei meabihtcitstudien an der Darmschlctm- 
haut [Permeability of the Intestinal Mu- 
cosa] Von Dozent Dr Hans P ait rath, 
Assistant der Kmderklmik der Medizin- 
lschen Akademie m Dusseldorf 115 
pages S Karger, Karlstrasse 39 , Berlin , 
1931. Price, Rm 8 

This monograph is an experimental and 
clinical study of the permeability of the 
mucosa of the small intestine with special 
regard to the etiology of intestinal intoxi- 
cation of infancy Apparatus and methods 
of investigation are described and the re- 
sults obtained from several groups of sub- 
stances under varying conditions are an- 
alyzed and presented 

Avici tcan Gastro-Enierological Association 
Transactions, 1930 xm -{- 169 pages , 
numerous illustrations Paul B Hoeber, 
Inc, New York City, 1931 Price $300 
In this volume are gathered 2 7 scientific 
papers from the thirty-third annual meet- 
ing of the American Gastro-Enterological 
Association held at Atlantic City, New Jer- 
sey, May 5 and 6, 1930 Review of each 
of these is impossible The eminence of 
the authors in their respective fields and 
the selection of the topics as those most 
significant in present day gastro-enterology 
are a sufficient earnest of the worth of this 
collection of reports of original investiga- 
tions 

Ancslhcsta gcral fc!o Proto vydo dc Asolo 
[ Surgical anesthesia until nitrous ovtdc] 


By Dr Pedro Ayres Netto Doctoral 
thesis from the Faculdade de Medicma de 
Sao Paulo 287 pages, 33 ills Empreza 
Graphica de “Revista dos Tribunaes”, Sao 
Paulo, Brazil, 1931 

This thesis contains a detailed study of 
nitrous oxide as a surgical anesthetic, with 
survey of the literature and data derived 
from animal experimentation and personal 
observations of its clinical use A bibliog- 
raphy of 250 items is added 

The Psychology of Insanity By Bernard 
Hart, MD (Lond), FRCP (Loud,); 
Fellow of University College, London , 
Physician m Psychological Medicine, Uni- 
versity College Hospital and National 
Hospital, Queen Square, London Fourth 
edition xi + 191 pages The Macmillan 
Company, New York City, 1931 Price, 
$125 

This book was first brought out m 1912 
and to the present edition, the fourth, but 
little new material has been added The re- 
lationship of the simple fundamental prin- 
ciples, as previously stated, to the struc- 
ture of modern psychopathology has been 
made more evident by a new introductory 
chapter 19 pages in length and by oc- 
casional explanatory footnotes This book 
makes no pretense of being a complete 
treatise at any point Rather it is an 
Emfuhiung leading the beginner by a log- 
ical approach and with proper emphasis upon 
historical development to the point from 
which the many independent schools of 
thought of the present day diverge For 
this reason those who seek a full exposition 
of the theories of Freud will not find them, 
for so far as Freudism is concerned this 
book aims to bring only certain selected 
aspects of Freud's teachings into relation 
with the lines of advance followed bj other 
investigators, and thus to demonstrate that 
the conceptions of psychopathology have 
been built up m accordance with the rules 
and principles governing the development 
of other sciences To the medical student, 
physician, or to the general reader who 
desires background material or an intro- 
duction to the more obviously technical and 
partisan treatise, this small book can he 
fully recommended 
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REDUCTION IN REPRINT PRICE 
LIST 

Attention of contributors to the Annans 
01 I\tfr\'at AIidici.nl is called to the new 
price list of reprints appearing on the outside 
back co\er of this journal, beginning with 
the Noi ember, 1931, issue In quantities of 
four hundred or more a sating of from 
twche and one-half per cent to thirty per 
cent has been effected and passed on to au- 
thors in reduced rates 
This saving is wholly due to a change m 
the paper stock used 111 Annals and in the 
reprints Formerly two grades of paper, 
“antique” for ordinary purposes and enam- 
eled stock for illustrations, were used The 
mixing of two grades of paper was not 
only expensive, but detracted from the ap- 
pearance of the journal For the November 
and subsequent issues, through the co- 
operation of the printers, “Andover plate” 
is used, making the stock uniform through- 
out the journal, and adding materially to 
its appearance 


Dr James D Bruce (Fellow and Gov- 
ernor for Michigan), Ann Arbor, Michi- 
gan, has been appointed by the Regents of 
the University of Michigan to the position 
of Vice President of the University in 
Charge of University Relations In this 
new capacity Dr Bruce will supervise all 
of the University’s extramural activities 
His title at the time of his appointment to 
a vice presidency was Director of the De- 
partment of Post-Graduate Medicine, Mem- 
ber of the Executive Committee of the 
Medical School and Medical Adviser to the 
University Health Service 


Dr Edward S Calderwood, Dr Frederick 
T Lord and Dr Joseph H Pratt (Fellows), 
Boston, are members of a special Advisory 
Committee organized for the "purpose of 
studying the epidemiology, of promoting 
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prompt diagnoses, of encouraging and fa- 
cilitating earlier and more general thera- 
peutic use of concentrated serum, of im- 
proving methods for serum productions, of 
correlating the studies on serum production 
with the results following its clinical use, 
and of devising procedures for the future 
prevention, serum treatment and control of 
pneumonia ” 

The Commonwealth Fund of New 
York has made an annual appropriation of 
$36,200 for three years to the Massachu- 
setts Department of Health for this study 
Various hospitals in different parts of the 
State will be selected to conduct a special 
service for pneumonia Several laboratories 
will be chosen as pneumococcus type de- 
termination stations, and their technicians 
trained at the expense of the Fund The 
Bacteriologic Laboratory of the State De- 
partment of Health will continue to make 
type determinations 


At the Second Annual Fall Clinical Con- 
ference of the Oklahoma Medical Society, 
held at Oklahoma City, November 2-5, many 
members of the College contributed as 
shown by the following report Dr James 
B Herrick (Fellow), Chicago, and Dr Le- 
roy S Peters (Fellow), Albuquerque, were 
among the distinguished guest speakers Dr 
Herrick delivered an address on “Embolism 
as Seen by the Internist” Dr Peters de- 
livered two lectures, one on “Treatment of 
Tuberculous Cavities," and one on "The In- 
terpretation and Discussion ot X-Ray Neg- 
atives of the Chest” 

Other Fellows who ga\e addresses are 
indicated below Unless otherwise mention- 
ed, they reside m Oklahoma City 

Dr Arthur White — “Digestive Dis- 
orders Due to Lesions of the Stom- 
ach ,” 

Dr Lea A Rielj — “Digestive Disorders 
Due to Lesions of Biliary Tract,” 
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Dr C J Fishman— ‘'Intestinal Indi- 
gestion 

Dr H W Butler — “Anomalies of 
Heart 

Dr Ray M Balyeat — “Asthma,” 

Dr Leila Andrews — “Functional Heart 
Disorders ,” 

Dr Wann Langston— “Management of 
Non- Valvular Myocardial Failure," 

Dr L J Moorman— “Modern Methods 
of Treatment of Advanced Pulmonary 
Tuberculosis 

Dr John Heatley— “X-Rays of Lower 
Spine ,” 

Dr E S Lam — “Lesions of the Mouth 
and their Etiology,” 

Dr. Tom Lowry — “Purpura ” 


Dr John F Kenney (Fellow), Paw- 
tucket, R I, addressed the Rhode Island 
Medical Society at their last meeting, on 
“Recent Studies in Etiology of Appendi- 
citis ” 

At the opening meeting of the Memorial 
Hospital Staff, Pawtucket, Dr Kenney read 
a paper on “Gastric Hemorrhage from 
other Causes than Ulcer” 


Dr. Samuel M Feinberg (Fellow), Chi- 
cago, 111 , addressed the Will-Grundy Med- 
ical Society at Joliet, November 4, on “Al- 
lergy in Every-Day Practice” 


At a meeting of the Royal Academy of 
Belgium held on June 27, Dr George R 
Minot (Fellow), Boston, Mass, was elected 
“Correspondent etranger de I’Academie 
royale de Medicine de Belgique” 


Dr Soma Weiss (Fellow), Boston, Mass, 
addressed the New York Academy of Med- 
icine at its Fourth Annual Graduate Fort- 
night, Beth Israel Hospital, New York, 
October 21, on “Paroxysmal Cardiac Dysp- 


Dr William B Castle (Fellow), Boston 
Mass, Assistant Professor of Medicine at 
Harvard University Medical School and 
Associate Physician to the Thorndike Me- 
morial Laboratory of the Boston City Hos- 
pital, is on leave of absence in Porto Rico 
where he is undertaking extensive studies 


concerning anemia, sprue, uncinariasis and 
other conditions, and studying further the 
alteration of gastric function in anemia. 


Dr Kelso A Carroll (Fellow), formerly 
of Tucson, Ariz , has accepted the position 
of Medical Officer 111 Charge of the Sol- 
diers’ Tubercular Sanatorium at Sulphur, 
Oklahoma 


On the evening of October 6, Dr Robert 
M Moore (Fellow), Indianapolis, Ind, 
addressed the Vanderburgh County Medical 
Society at Evansville, on “Some Consid- 
erations of the Heart m Surgery” 


The following Fellows of the College 
delivered papers before the Academy of 
Medicine, Parkersburg, W Va, November 
5, as indicated 

Dr Henry K Mohler, Philadelphia— 
“Auricular Fibrillation, An Analysis 
of 220 Cases,” 

Dr Louis H Clerf, Philadelphia— 
“Bronchoscopy in the Diagnosis and 
Treatment of Pulmonary Disease” 


At the annual meeting of the Montana 
State Medical Society, held at Bozeman 
this summer, Dr Harold W Gregg (Fel- 
low), Butte, Mont, read a paper entitled 
“Notes on Early Montana Medical His- 
tory ” 


Dr John Huston (Fellow), Milwaukee, 
Wis , was recently appointed Medical Ed- 
itor of the Wisconsin Medical Journal 


At the last regular meeting of the Denver 
Sanatorium Association Dr I D Bronfin 
(Fellow), Denver, was elected President 
for the coming year 


Dr Frank Parsons Norbuiy (Fellow), 
Jacksonville, 111, Consultant in Neuropsy- 
chiatry, Wabash Railway Hospital Service, 
delivered a paper entitled "The Importance 
of the Psychoses as Contributing to Dis- 
abilities Among Railway Employees” at 
the 49 th annual meeting of the Wabash 
Railway Surgical Society at St Louis, Mo, 
November 2 
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Dr Oscar W Betlica (Fellow), Pro- 
fessor of Therapeutics m the Graduate 
School of Medicine of the Tulane Univer- 
se of Louisiana, delivered an address at 
Oxford, Miss , October 29, on “Recent De- 
iclopmcnts of Diagnosis m Chest Diseases” 


A medical clinic on Pernicious Anemia 
rccenth held by Dr E Roland Snader, Jr 
(Fellow), Clinical Professor of Medicine 
at the Hahnemann Medical College of 
Philadelphia, was published in the October 
number of the Halinemannian Monthly 


Dr Frederic J Farnell (Fellow), Prov- 
idence, R I, was elected a member of the 
Board of Directors of the American Prison 
Association, October 21, at Baltimore, Md 


Dr E J G Beardsley (Governor and 
Fellow), Philadelphia, Clinical Professor 
of Medicine at the Jefferson Medical Col- 
lege, held a clinic at the Mercy Hospital, 
Altoona, Pa, October 27, which was at- 
tended by 150 physicians from Blair and 
adjoining counties 


Dr Samuel A Levme (Fellow), Boston, 
Mass, addressed the New Haven Medical 
Society, October 7, on “The Clinical Signifi- 
cance of a Systolic Murmur” 


Dr J W Torbett (Fellow), Marlin, 
Texas, was elected Vice-President of the 
Texas State Medical Association at the 
last meeting, and was made Chairman of 
the Committee for Cancer Control to carry 
on the educational work with the laity and 
medical profession this year 


During the recent Ninth Annual Clinical 
Conference of the Kansas City Southwest 
Clinical Society, held in Kansas City, Mo , 
Dr Robert A Cooke (Fellow), New York 
City, spoke on "The Clinical Manifestation 
of Allergy,” and conducted a clinic on 
“The Diagnosis and Management of Asth- 
ma” Dr A Morris Ginsberg (Fellow), 
Director of Clinics, conducted a class on 
“The Differential Diagnosis of Incipient 
Tuberculosis, Early Thyrotoxicosis and 
Effort Syndrome ” 


The following Fellows of the College 
conducted classes 

Dr P T Bohan, Kansas City, Mo — 
Heart Therapy, 

Dr Harry Jones, Kansas City, Mo — 
Miscellaneous Heart Disease, 

Dr D D Stofer, Kansas City, Mo — 
Non-Infectious Heart Disease, 

Dr Sam Snider, Kansas City, Mo — 
Pulmonary Tuberculosis-Recent Ad- 
vances , 

Dr J V Bell, Kansas City, Mo — 
Pneumothorax m Tuberculosis, 

Dr W W Duke, Kansas City, Mo — 
Allergy in General Medicine, 

Dr A C Clasen Kansas City, Mo — 
Nutritional and Deficiency Diseases 
Dr Lindsay S Milne (Fellow), Kansas 
City, Mo, conducted a clime on “Valvular 
Heart Disease,” and Dr A Comingo 
Griffith (Governor and Fellow), Kansas 
City, Mo, gave a clinic on “Rare Medical 
Cases” Also, Dr W A Myers (Fellow), 
Kansas City, Mo, conducted a clinic on 
“Bladder Disturbances Associated with 
Lumbosacral Lesions” 


Dr Louis H Clerf (Fellow), Philadel- 
phia, read a paper before the Tri-City Pe- 
diatric Society, October 17, held at Phila- 
delphia, entitled “Bronchiectasis m Chil- 
dren Bronchoscopic Observations ” 


Doctors Salvatore Lojacono (Fellow), 
Marquette, Mich , Superintendent of the 
Morgan Heights Sanatorium, and Frank H 
Bartlett, Jr (Fellow), Muskegon, Mich, 
Medical Director of the Muskegon County 
Tuberculosis Sanatorium, were elected trus- 
tees of the Michigan Tuberculosis Associa- 
tion at the annual meeting of the organiza- 
tion on October 16 

Dr Lojacono was recently re-elected 
Secretary-Treasurer of the Michigan Sana- 
torium Association 

Dr George L Lambnght (Fellow) 
Cleveland, Ohio, gave an illustrated address 
before the Cleveland Academy of Medicine, 
October 16, on “Diverticulitis” 


Dr Egerton Crispin (Fellow and Gov- 
ernor), Los Angeles, Calif, was elected 
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President of the Association of Resident 
and Ex-Resident Physicians of the Mayo 
Clinic and Mayo Foundation at the annual 
meeting held in Rochester, Minnesota, Oc- 
tober 8-10 


Dr Karl Rothschild (Associate), New 
Brunswick, N J , attended the International 
Neurological Congress at Berne, Switzer- 
land, during the past summer. He read a 
paper entitled “Concussion of the Pons” 
Dr Rothschild was elected a member of 
the American Psychiatric Association at its 
recent meeting held m Toronto 


The following Fellows of the College 
are authors of articles appearing in the 
September, 1931, issue of the Journal of 
Laboratory and Clinical Medicine 

Dr John R Williams (Fellow), 
Rochester, N Y — “Case Report of 
Extensive Atrophy of Subcutaneous 
Fat Following the Repeated Injec- 
tions of Insulin” (abstracted in the 
November Annals) , 

Dr Miles J Breuer (Fellow), Lincoln, 
Nebr — “A Method for Urinary 
Urea ” 


The Interstate Postgraduate Medical As- 
sociation of North America held its annual 
meeting at Milwaukee, Wis, October 19-23, 
under the presidency of Dr Henry A 
Christian (Fellow), Boston, Mass 
The following Fellows of the College 
presented clinics as indicated 

Dr Elsworth S Smith, St Louis, Mo 
— Diagnostic Clinic (Medical) , 

Dr Harlow Brooks, New York, N Y 
— Diagnostic Clime (Medical) , 

Dr Henry A Christian Boston, Mass 
— Diagnostic Clinic (Medical) , 

Dr W. McKim Marriott, St Louis, 
Mo — Diagnostic Clinic (Pediatric), 
Dr James H. Means, Boston, Mass 
— Diagnostic Clinic (Medical) , 

Dr John H Musser, New Orleans, La 
— Diagnostic Clinic (Medical) , 

Dr Cyrus C Sturgis, Ann Arbor, 
Mich — Diagnostic Clinic (Medical) , 
Dr. Elliott P Joslm, Boston, Mass — 
Diagnostic Clinic (Medical) , 


Dr Leonard G Rowntree, Rochester, 
Minn —Diagnostic Clinic (Medical)’ 

The following Fellows of the College of- 
fered papers as indicated 

Dr S F. Haines, Rochester, Minn — 
“The Use of Iodine in Recurrent 
Exophthalmic Goiter;” 

Dr. Elsworth S. Smith St Louis, Mb 
— “Cardiac Irregularities Associated 
with Diseases of the Thyroid Gland,” 
Dr S Marx White, Minneapolis, Mmn 
—"Mechanism and Transmission of 
Heart Murmurs with a Special Con- 
sideration of ‘The Unimportant Mur- 
mur ,’ ” 

Dr. William S Middleton, Madison, 
Wis — “Syphilitic Aortitis ,” 

Dr William S McCann, Rochester, N 
Y — “Syndrome of Ayerza,” 

Dr Charles A Elliott, Chicago, 111 — 
“Circulatory Failure in Acute Infec- 
tious Diseases,” 

Dr Louis Hamman, Baltimore, Md — 
“Prognosis of Hypertension,” 

Dr Harlow Brooks, New York, N Y 
— “Coronary Thrombosis ,” 

Dr Henry A Christian, Boston, Mass 
— “Aortic Lesions m Relation to Car- 
diac Physical Signs and Cardiac 
Function ,” 

Dr Warren T. Vaughan, Richmond, 
Va — "Allergic Diseases ,” 

Dr William Gerry Morgan, Washing- 
ton, D C— ‘ "Does Peptic Ulcer 
Cause Permanent Disability ? 

Dr W. McKim Marriott, St Louis, 
Mo — “Infantile Paralysis,” 

Dr James S McLester Birmingham, 
Ala — “Recent Advances m the Treat- 
ment of Nephritis,” 

Dr Leonard G Rowntree, Rochester, 
Mmn — ‘Water in Relation to Health 
and Disease,” 

Dr William A White, Washington, D 
C — “Suggestions from Medical Psy- 
chology in the Field of General Med- 
icine,” 

Dr B R Kirklin, Rochester, Minn — 
“Roentgenological Diagnosis of Early 
Tuberculosis,” 

Dr Willis F Manges, Philadelphia, 
p a — “Bronchial Obstruction, Partial 
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or Complete as shown bj the Roent- 
gen Ray Examination," 

Dr Paul A O'Leary, Rochester 
Minn — “Therapeutic Problems of 
Syphilis 

Dr James H Means, Boston, Mass — 
"Significance of Hyper- and Hypo- 
metabolism,” 

Dr Hugh S Cumming Washington, 
D C — Address , 

Dr James E PauIIin, Jr, Atlanta, Ga 
— “Different Forms of Jaundice and 
their Significance,” 

Dr John H Musser, New Orleans, La 
— “The Medical Treatment of Gall 
Stones and Cholecystitis,” 

Dr Cyrus C Sturgis, Ann Arbor, 
Mich — “Present Aspects of Treat- 
ment of Pernicious Anemia," 

Dr Elliott P Joslin, Boston, Mass — 
“Complications and Sequelae of Di- 
abetes ” 


Dr Austin B Jones (Fellow), Kansas 
City, Mo, was recentlj elected President 
of the Internist Club, an organization of 
internists m Greater Kansas City 


Dr Albert F Tyler (Fellow) Omaha, 
Nebr, is the author of an article entitled, 
The Treatment of Epitheliomas by Phy- 
sical Methods,” which appeared in the No- 
vember, 1931, issue of the Nebraska State 
Medical Journal 


The following Fellows of the College are 
members of a Committee on Heart Disease, 
which was recently formed by the Arkansas 
Medical Society 

Dr Arthur G Sullivan, Hot Springs, 
Dr Arless A Blair, Fort Smith 
The purpose of the Committee is “to ac- 
quaint the physicians of the State with 
recent advances m the diagnosis and treat- 
ment of heart disease by publishing articles 
in the state journal, presenting papers, and 
sponsoring scientific exhibits at the annual 
meetings ” 


At the recent annual meeting of the Ken- 
tucky State Medical Association, Dr Philip 
F Barbour (Fellow), Louisville, was elect- 
ed President, and Dr C N Kavanaugh 


(Fellow), Lexington, was elected Orator 
in Medicine 


Dr Edwin C Ernst (Fellow), St Louis, 
Mo, acted as chairman of the Local Com- 
mittee on Arrangements of the Radiological 
Society of North America, which held its 
seventeenth annual meeting in St Louis, 
November 30 to December 4 


Dr Ray M Balyeat (Fellow), Oklahoma 
City, gave an illustrated address on “Eti- 
ology of Allergic Diseases” before the Tn- 
County Medical Society, October 1 


Dr William Bernard Yegge (Fellow), 
Denver, addressed the Boulder County Med- 
ical Society, October 8, on “Diagnosis and 
Treatment of Gastric Ulcer” 


During the months of October, November 
and December, under the auspices of the 
American Association of Social Workers 
and the American Association of Hospital 
Workers, a series of medical lectures for 
social workers was given at the Medical 
and Chirurgical Faculty Building, Balti- 
more, Md The following Fellows of the 
College spoke on the dates indicated 

Dr Henry M Thomas, Jr, October 19 
and 2 3 — “Bright’s Disease, Diabetes, 
Pneumonia” and “Glands of Internal 
Secretion," Dr Thomas also spoke 
on December 21, on “Diseases of Old 
Age — Convalescence” , 

Dr Lewellys F Barker, November 2 — 
“Nervous Diseases — Locomotor Atax- 
ia, Paralysis Agitans, Psychoneurotic 
States” , 

Dr Victor F Cullen, November 10 — 
“Tuberculosis ,” 

Dr Louis P Hamburget, December 15 
— “Minor Ailments — Aspects of 
Heart Disease" 


The Hennepin County (Minn ) Medical 
Society was addressed on October 5 by Dr 
Moses Barron (Fellow), Minneapolis, on 
“Purposes and Function of a Medical So- 
ciety” Dr Barron also delivered an ad- 
dress before the Minnesota Academy of 
Medicine at Minneapolis, 011 “Importance 
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of Hepatomegaly and Splenomegaly m of Addison’s Disease with Adrenal Cortical 
Differential Diagnosis” Hormone” 


At the annual meeting of the Medical 
Society of Pennsylvania October 5-8 at 
Scranton, Pa , the following officers were 
elected 

Dr William H Mayer (Fellow), Pitts- 
burgh, President, 

Dr Charles Falkowsky, Jr (Fellow), 
Scranton, President-Elect , 

Di Walter F Donaldson (Fellow), 
Pittsburgh, Secretary 


Dr Anton J Carlson (Fellow), Professor 
of Physiology at the University of Chicago, 
delivered the third annual William T. Bel- 
field Lecture of the Chicago Urological So- 
ciety on October 29, in the auditorium of 
the Medical and Dental Arts Bldg Dr 
Carlson’s subject was “Rejuvenation ” 


Dr Andrew B Rivers (Fellow), Roches- 
ter, Minn addressed the 46th semiannual 
meeting of the Eleventh Indiana Councilor 
District Medical Association, October 15, 
on “Cause of Hematemesis ” 


Dr Harry Gauss (Fellow), Denver, Colo, 
spoke on “Nervous Indigestion” at the sixtj- 
first annual meeting of the Colorado Slate 
Medical Society, September 16 On Octobci 
27, he was a guest speaker at the fort>- 
fifth annual meeting of the Colorado Home- 
opathic Society, where he delivered an ad- 
dress on "The Basis of Diet ” 

Dr Gauss also was a guest speaker at 
the seventh annual meeting of the Colorado 
Hospital Association held jointly with the 
Colorado Dietetics Association, where he 
spoke on "The History of Diet in Fever ” 


Doctors Willis F Manges (Fellow). 
Philadelphia, E J G Beardsley (Governor 
and Fellow), Philadelphia, and H L Ton- 
kin (Associate), Williamsport, addressed 
the L} coming Count} (Pa ) Medical So- 
ciety at the Annual Clinic of tin. sncietv at 
the Williamsport Hospital on Vo\ ember n 


Dr George A Harrop Jr (bellow ), 
Baltimore, addressed the Baltimore Cit\ 
Medical Societv October 2? on ‘Treatment 


Dr Howard R Hartman (Fellow), 
Rochester, Minn, recently delivered one of 
the second annual series of graduate lec 
tures offered to physicians of Northampton, 
Pa, and surrounding counties under the 
auspices of the Easton Hospital Dr Hart- 
man’s subject ivas “Gastric Lesions am! 
Gastric Hemorrhage ’ 


Dr William H Maver (Fellow), Pitts- 
burgh, delivered an address, October 15, 
on “Fundamentals of the Mental Hygiene 
Problem” before the Cambria County Med- 
ical Societj at Johnstown Pa 


Dr Horton R Caspans (Fellow), Nash- 
ville, Tenn , discussed “ Sinus Conditions 111 
Childhood” before the Chattanooga and 
Hamilton Count} (Tenn ) Medical Asso- 
ciation, October 8 


Lieut Comdr Franklin F Murdoch (Fel- 
low) has been appointed Professor of 
Tropical Medicine at the George Washing 
ton University School of Medicine 


Dr James H Hutton (Associate), Chi- 
cago, addressed the La Salle Count} ( 111 ) 
Medical Socictj . October 27, on "Recent 
Advances m Endocrinology’’ 


Dr Bavard T Ilurton (Fellow), Roches- 
ter, Minn, spoke on ‘Buerger’s Disease, 
before the Stephenson Countv (111 ) Med 
ical Scciet} on October 15 

Dr Oscar W Bethea (Fellow), Ltv 
Orleans, La, recenth addressed the I.«- 
fourchc Parish Medical Sonet} on "Rani* 
Vdvanct*> in Diaeno>is 


‘‘Histamine m the Studv of Gastric S<- 
cretion and Di-order*. of the Stomach w-v- 
the title of an address delivered before th 
Kalamazoo Acadeim of Medicine, Octof/-* 
jo. by Dr Chark- f Brown (Fellow), Am. 
\rbor, Mich 

Dr George I I amhright (I“cl! /A * 
Clevtlind iddrewd tin Cl< v eland Aca'kn ‘ 
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of Medicine, October 16, on “The Problem 
of Arthritis ” 


Dr Frank Smithies (Master), Chicago, 
HI , addressed the Mahoning County (Ohio) 
Medical Society at Youngstown, October 
27, on “Gastrorrhagia— Its Pathological and 
Clinical Significance and its Management ” 


Dr Frederick G Banting (Fellow), Pro- 
fessor of Medical Research at the Univer- 
sity of Toronto Faculty of Medicine was 
the recipient of the honorary degree of 
Doctor of Science at the annual convoca- 
tion of the University of the State of New 
York at Albany, October 15 


The eighty-fifth semiannual meeting of 
the Southern California Medical Associa- 
tion was held at Hollywood, Calif, Novem- 
ber 13-14, under the presidency of Dr Fred 
B Clarke (Fellow), Long Beach The fol- 
lowing Fellows of the College delivered 
papers as indicated below 

Dr Samuel Ayres, Jr, Los Angeles — 
“Use of the Patch Test in the Diag- 
nosis of Contact Dermatitis,” 

Dr Raymond G Taylor, Los Angeles — 
"Some of the Causes of Failure in 
Treatment of Cancer” 


Dr J Curtis Lyter (Fellow), St Louis, 
addressed the Randolph County ( 111 ) Med- 
ical Society, October 20, on diagnosis and 
treatment of diseases of the heart 


On October 28, Dr James B Herrick 
(Fellow), Chicago, addressed the Medical 
History Club of the University of Illinois 
College of Medicine Dr Herrick’s subject 
was "Auenbrugger and Laennec” 


Dr Harold W Palmei (Associate), 
Wichita, Kansas, spoke on “Hypothyroid 
States” before the October 20 meeting of 
the Sedgwick County (Kansas), Medical 
Society 


Dr Sidney A Slater (Fellow), Worth- 
ington, Minn, was recently elected Presi- 
dent of the Southwestern Minnesota Med- 
ical Association 


Dr Thomas Grier Miller (Fellow), Phil- 
adelphia, addressed the Atlantic County 
Medical Society at Atlantic City, N J , 
October 9, on “Diagnosis and Management 
of the More Common Diseases of the Di- 
gestive System ” 


Dr Anthony Bassler (Fellow), New 
York, N Y , is Vice President of the New 
York Physicians’ Club, a social organiza- 
tion which was recently organized 


Dr Frank A Evans (Fellow), Pitts- 
burgh, Pa , was one of the speakers on the 
program of the Allegheny County Medical 
Society held at Pittsburgh on October 27 
Dr Evans’ subject was “Infectious Mono- 
nucleosis ” 


Dr Ray M Balyeat (Fellow), Oklahoma 
City, Okla, addressed the Third District 
Medical Society at Lubbock, Texas, October 
27-28, on “Allergic Migraine — Diagnosis 
and Treatment” 


The following Fellows of the College ad- 
dressed the forty-second annual meeting of 
the Association of American Medical Col- 
leges, which was held in New Orleans, No- 
vember 30-December 2 

Dr Percy T Magan, Los Angeles — 
"Role of the Medical School in the 
Development of Character m the 
Medical Student,” 

Dr David J Davis, Chicago — “Coop- 
eration between the College of Med- 
icine of the State University and 
Other State Departments in Illinois , ’ 
Dr Waller S Leathers, Nashville — 
“Teaching of Preventive Medicine ” 
Dr Horton R Casparis, Nashville — 
“Pediatrics Place m General Health 
Education Program ” 


Dr Kenneth S Davis (Fellow), Los 
Angeles, addressed the Los Angeles Count n 
M edical Association, November 3 on “Sai- 
coma of the Stomach ” 


Dr Charles A Elliott (Fellow), Chicago 
was among the speakers on the program 
of the fifty-seventh annual meeting of the 
Southern Illinois Medical Association No- 
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vcraber 5~6 Dr Elliott spoke on “Manage- 
ment of Edema ” 


Dr. Chester S ICeefer (Fellow), Boston, 
Mass, appeared on the clinical program of 
the joint meeting of the Suffolk District 
Medical Society and the Boston Medical 
Library on November 18 Dr Keefer's 
subject was “Impoitance of Infection in 
Arthritis ” 


Dr. Bernard Fantus (Fellow), Chicago, 
spoke before the joint meeting of the Sag- 
inaw and Bay County (Michigan) Medical 
Societies, Octobei 28, on “Therapy of Co- 
lonic Stasis ” 


Dr James F Rooney (Fellow), Albany, 
N Y , addressed the eighth district branch 
of the Medical Society of the State of New 
York, October 1, on "Coronary Throm- 
bosis " 


Dr J H Elliott (Governor and Fellow), 
Toronto, has been appointed Professor of 
History of Medicine at the University of 
Toronto 


Dr Henry S Houghton (Fellow), Dean 
of the State University of Iowa College of 
Medicine, is now on tour of the Orient as 
a member of a commission appointed to ap- 
praise and evaluate facts on foieign mis- 
sions 


Dr Joseph H Pratt (Fellow), Boston, 
has been appointed one of the associates of 
the Bingham Fund Associates for the Ad- 
vancement of Rural Medicine, founded by 
Mr William Bingham, 2nd, of Bethel, 
Maine, for the purpose of giving aid to the 
development of medical practice m the 
State of Maine, and to provide a fund for 
the advancement of rural medicine 


Dr. L Winfield Kohn (Fellow), New 
York City, acted as Chairman of a meeting 
of the Baltimore Medical Club of New 
York, held at the New York Academj of 
Medicine Building on November 12 
Dr J M T Fmnc\, Professor of Clin- 
ical Surgerj at Johns Hopkins School of 
Medicine, and Dr Julius Fricdcnwald (Fel- 


» 

low), Professor of Gastro-entcrology at the 
University of Maryland School of Medicine, 
were the guest speakers 


Dr Gerald B Webb (Fellow), Colorado 
Springs, Colo, delivered a lecture on “The 
Prescription of Literature,” October 21, in 
connection with a series of lectures on “The 
Care of the Patient” at the Harvard Uni- 
versity Medical School 
Dr Stewart R Roberts (Fellow), At- 
lanta, Ga , gave the second lecture of the 
series on October 28, his title being, “The 
Art and Human Nature" 


Dr William W Duke (Fellow), Kansas 
City, delivered an address on allergy, Oc- 
tober 13, in connection with the semiannual 
meeting of the Fort Worth Medical and 
Surgical Clinics and the meeting of the 
Northwest Texas District Medical Society 


Dr Frank N Wilson and Dr Carl V 
Weller (Fellows) were among those who 
assisted in the graduate course arranged by 
the Department of Postgraduate Medicine 
of the University of Michigan Medical 
School and the Michigan State Medical So- 
ciety, November 3-7 Diseases of the heart 
and circulatory systems were considered 
Dr Weller has recently been elected pres- 
ident of the newly organized Michigan 
State Pathological Society 


Dr Ralph Pemberton (Fellow), Phila- 
delphia, addressed the Jackson Count) 
(Mich) Medical Society at their meeting 
in Jackson, November 5, on ‘‘Arthritis’ 


The following appointments and promo- 
tions at the Long Island College of Med- 
icine, New York City, were announced re- 
cently , 

Dr Frank B Cross (Fellow)— Clinical 

Medicine , 

Dr Daniel M McCarthy (Fellow). 
Assistant Clinical Professor of Med 
icine , 

Dr Paul I. Parrish (Fellow), and W 
Murraj B Gordon (Fellow) J ,rf ' 
moted to Professors of Clinical fedi 
atrics 
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Dr II Sheridan Baketel (Fellow), Jct- 
scy Citj, N J, has become Professor 
Emeritus of Prc\cnlt\c Medicine and Hy- 
giene 


Dr Egciton L Crispin (Fellow), Eos 
Angeles, and Dr Porter P Vinson (Fel- 
low), Rochester, Mmn, were elected Pres- 
ident and Treasurer, respectively, of the 
Association of Resident and Ex-Resident 
Physicians of the Mayo Clinic and Mayo 
Foundation at the thirteenth annual reunion 
of this body in Rochester, October 9 


A series of public lectures m the interest 
of public health education will be offered 
under the auspices of the Medical Society 
of the District of Columbia during the fall 
and winter months Dr James P Leake 
(Fellow) of the U S Public Health Ser- 
vice, delivered the first lecture, October 25, 
on “Infantile Paralysis ” Dr William A 
White (Fellow); Washington, delivered the 
next lecture, November S, on "Mental 
Health,” and Dr Wallace M Yater (Fel- 
low), Washington, delivered the third lec- 
ture, December 6, on “Physical Fitness at 
Fifty ” 

Dr Henry C Macatee (Fellow), Wash- 
ington, was a speaker at a symposium on 
“When Winter Comes,” in connection with 
these lectures, on November 22 


Dr Louis H Fligman (Fellow), Helena, 
State Director of the American Society for 
the Control of Cancer, and Dr Ernest D 
Hitchcock (Fellow), Great Falls, have been 
appointed Chairman and a member, respec- 
tively, of a Committee of fifteen members 
of the State Medical Society of Montana 
for the purpose of formulating plans for 
an active campaign against cancer in that 
State 


Dr Alfred Stengel (Master), Vice Pres- 
ident of the University of Pennsylvania, 
Philadelphia, delivered an address on “Phys- 
ical Diagnosis m Relation to Circulatory 
Conditions” before the meeting of the As- 
sociation of Surgeons of the Pennsylvania 
Railroad, October 9, m New York City 


GIFTS TO THE COLLEGE LIBRARY 
OF PUBLICATIONS BY MEMBERS 
Acknowledgment is made of the receipt 
from Dr Edward J Stieglitz (Fellow), 
Chicago, of his book “Arterial Hyperten- 
sion,” and of the receipt of a printed cop\ 
of a radio address entitled “Government 
Interference in the Home,” delivered bv 
Dr William Gem Morgan (Fellow) 
Washington, D C, 011 Sunday, November 
IS, 1931 ) ovei the network of the National 
Broadcasting Company 
The following gifts of reprints by mem- 
bers to the College Library are acknow- 
ledged 

Dr Linn J Boyd (Fellow), New York, 
N Y — 1 reprint , 

Dr L Winfield Kohn (Fellow'), New 
York, N Y — 11 reprints, 

Dr William H Kraemer (Fellow) 
Wilmington, Del — 1 reprint, 

Dr Philip B Matz (Fellow), Wash- 
ington, DC — 1 reprint, 

Dr Roy D Metz (Associate), Detroit 
Mich — I reprint, 

Dr Oliver T Osborne (Fellow), New 
Haven, Conn — 1 reprint. 

Dr Robert E Ramsay (Fellow), Pas- 
adena, Calif — x reprint , 

Dr Audley O Sanders (Fellow'), Palo 
Alto, Cahf — 5 reprints. 

Dr Walter M Simpson (Fellow) 
Dayton, Ohio — 1 reprint, 

Dr Carl Vischer (Fellow) Philadel- 
phia, Pa — 1 reprint , 

Dr Frank Wright (Fellow), Chicago 
III — x reprint 


Dr John E Gordon (Fellow), Detroit 
presented a paper on “Clinical Aspects of 
Poliomyelitis” before the Gratiot-Isabella- 
Clare County Medical Society, September 
17 


Dr James P Leake (Fellow), U S 
Public Health Service, was one of the 
speakers at a symposium on the after-care 
of poliomyelitis under the auspices of the 
Bronx County (New York) Medical So 
ciety, September 16 


Dr Ray W Kissane (Fellow), Columbus 
Ohio, used as his title “Relation of Per- 
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sonal Habits to Adult Heart Disease” in 
an address before the Knox County Medi- 
cal Society at Mt Vernon, Ohio, Septem- 
ber 24 


The Fayette County (Pa ) Medical So- 
ciety held its meeting at Umontown, Octo- 
ber 22 The following Fellows of the Col- 
lege conducted clinics 

Dr. Henry L Bockus, Philadelphia — 
Gastro-enterology , 

Dr George Morris Piersol, Philadel- 
phia — Internal Medicine , 

Dr. Harry B Wilmer, Philadelphia — 
Allergic Diseases, 

Dr John Eiman, Philadelphia — Path- 
ology 


Dr. Elmer H Funk (Fellow), Philadel- 
phia, was recently appointed to the Suther- 
land M Prevost Chair of Therapeutics, 
Materia Medica and Diagnosis at the Jeffer- 
son Medical College, succeeding the late 
Dr Hobart Amory Hare 


Dr. Robert B Wood (Fellow), Knox- 
ville, Tenn, addressed the Hamblen Count} 
Medical Society, recently, on “Metabolism 
and Hypertension” 

Dr Wood also addressed the Roane, 
McMmn, Monroe and Loudon Count} 
Medical Society m Lenoir City, Septem- 
ber 3, on “Myocardial Failure” 


Dr Ray C Blankmship (Fellow), Madi- 
son, Wis, addressed the Waupaca County 
Medical Association at Chntonville, Sep- 
tember 24, on "Gastrointestinal Conditions ” 


Dr Arthur L Bloomfield (Fellow), Pro- 
fessor of Medicine, Stanford University 
School of Medicine, San Francisco, pre- 
sented the opening lecture of the Univer- 
sity of Southern California, September 15, 
his subject being, “Some Current Problems 
in Medical Education” 


Dr Lorenz W Frank (Fellow), Denver, 
is the Constitutional Secretary of the Colo- 
rado State Medical Society 


Dr James G Carr (Fellow), Chicago, 
addressed the Morgan County (IU ) Medi- 


cal Society, September 10, on “Rheumatic 
Heart Disease” 


Dr Ray G Barnck (Associate), for- 
merly Assistant Professor of Psychiatry 
at the State University of Iowa College of 
Medicine, has accepted an appointment at 
the Institute of Juvenile Research, Chica- 
go Dr Barrick will be m a charge of 
mental health work at the Illinois State 
Penitentiary, Assistant Professor of Crimi- 
nology at the University of Illinois College 
of Medicine and Psychiatrist at the Joliet 
Child Guidance Clinic 


Dr Robert A Cooke (Fellow), New 
York City, addressed the joint sessions of 
the Omaha-Douglas County (Nebr ) Medi- 
cal Society and the American Congress on 
Physical Therapy, October 7, on allerg} 


Dr Clarence H Beecher (Fellow), Bur- 
lington, Vt, addressed the Grafton County 
(N H ), Medical Society m a co-opera- 
tive meeting with Dartmouth Medical 
School, October 9, on “Clinical Use of Pur- 
gatives” 


Dr Joseph H Barach (Fellow), Pitts- 
burgh, is the Director of the recently dedi- 
cated Falk Clinic of the University of 
Pittsburgh The Clinic was dedicated on 
September 28 Doctors Willard J Stone 
(Fellow), Pasadena, and Dr Alfred Stengel 
(Master), Philadelphia, were guests of 
honor and speakers at the evening meet- 
ing, Dr Stone’s title being “Certain Eco- 
nomic Phases of Medical Practice” and 
Dr Stengel's title being "The Clinic and 
Medical Development” Dr. Barach spoke 
upon “Aims of the Falk Clinic”. 


Dr Frederick G Speidel (Associate), 
Louisville, Ky, participated in a symposium 
on diabetes conducted before the Jefferson 
County Medical Society, September 21 


Dr Hans Lisser (Fellow), San Francis- 
co, addressed the 57th annual session of the 
Oregon State Medical Society at Eugene, 
Oregon, September 24, on "Recent Discov- 
eries in Endocrinology and their Clinical 
Application” 
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Dr Horton Caspans (Fellow), Nash- 
\ tile, Tcnn , Dr Francis H Smith (Fel- 
low) , Abingdon, Yu , and Dr George B 
I aw son (Fellow), Roanoke, Va , all de- 
Incred papers befoic the Southwestern 
\ trgmia Medical Society at Marion, Va , 
September 24-25 


Vt the 32nd annual meeting of the 
\mencan Roentgen Ray Society at Atlan- 
tic City, Septcmbei 22-25, the following 
Fellows participated as indicated 

Dr Willis F Manges, Philadelphia — 
“Primary Carcinoma of the Lung — 
Roentgen Ray Diagnosis and Prelim- 
inary Report on Roentgen Therapy”, 
Dr Byrl R Kirklm, Rochester, Minn , 
(with Dr C M Moore) — “Benign 
Giant Cell Tumors” 


Rear Admiral Edward R Stitt (Fellow), 
tormerly Surgeon General of the U S 
\avj, was retired from active duty in the 
U S Navy October 1 


Lieut Comdr John H Chambers (Fel- 
low), Medical Corps of the U S Navy, 
has been transferred from the Public Health 
Service of Haiti to the Naval Hospital, 
] cague Island, Philadelphia 


Dr Francis E Senear (Fellow), Chica- 
sro, conducted a dermatologic clinic in con- 
nection with the Logan County Medical So- 
ciety’s meeting at Lincoln, 111 , September 
• 2-1 


Dr William W Duke (Fellow), Kansas 
City, Mo, delivered a paper on “Allergy 
as Related to General Medicine” before the 
Dubuque County (Iowa) Medical Society, 
September 8 


Dr S Marx White (Fellow and Presi- 
dent), Minneapolis, addressed the Linn 
County (Iowa) Medical Society at Cedar 
Rapids, September 10, on “Subacute Bac- 
terial Endocarditis” 


Dr Philip F Barbour (Fellow), Louis- 
ville, Ky, was elected President-Elect of 
the Kentucky State Medical Association at 
its annual meeting at Lexington, September 
7-10 


Dr Stuart Pritchard (Fellow), Battle 
Creek, and Dr James D Bruce (Fellow), 
Ann Arbor, were among those chosen by 
Governor Bruckcr as members of an Ad- 
visory Commission to coordinate child wel- 
fare work 111 Michigan 


Dr Frederick G Banting (Fellow), To- 
ronto, was one of the speakers at the an- 
nual convocation of the University of the 
State of New York, held in the State Edu- 
cation Building, Albany, October 15-16 


Dr I M Rabmowitch (Fellow), Mont- 
real, participated in the symposium on the 
liver and spleen, held under the auspices 
of the Vermont State Medical Society at 
Rutland, October 8-9 


Dr Louis F Jermam and Dr John J 
McGovern (Fellows), both of Milwaukee, 
were the recipients of the gold seal of the 
Wisconsin Medical Society at its recent an- 
nual meeting The gold seal is an honorary 
award presented annually 


Dr Otho R Fiedler (Fellow), She- 
boygan, yvas installed as President of the 
Society for the coming >ear 
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College News Notes 
OBITUARIES 


DR BRADFORD CHURCHILL 
LOVELAND 

Dr. Bradford Churchill Love- 
land (Fellow), Syracuse, N Y, died 
June 25, 1931, of myocaiditis, age 
sixty-nine years 

Dr. Loveland was born at Newark, 
N Y, and attended Newaik Acade- 
my, Susquehanna University, and 
later the University of Michigan Med- 
ical School, from which he leceived 
the degree of Doctor of Medicine 111 
1888 He pursued postgraduate study 
at the New Yoik Post-Graduate Med- 
ical School He was a lectuier on 
medical jurisprudence at the Syracuse 
University School of Law from 1917 
to 1927 His practice was limited to 
neurology and psychiatry During 
1898-1899 he served as Medical Su- 
perintendent of the Clifton Springs 
Sanitarium Soon thereafter he went 
to Syracuse, where he became Neu- 
rologist for the Hospital of the Good 
Shepherd and the Syracuse Free Dis- 
pensary For several years he served 
as Chief of the Bureau of Psychiatr) 
of the Syracuse Department of 
Health, and was Neurologist to the 
Syracuse University Hospital Dr 
Loveland was a member and trustee 
of the Syracuse Academy of Medi- 
cine, a member of the Onodaga Med- 
ical Society, a member of the New 


York State Medical Association, a 
Fellow of the American Medical As- 
sociation, and had been a Fellow of 
the American College of Physicians 
since April 15, 1920 He was the 
author of a considerable number of 
articles published m various medical 
journals 


DR THEODORE LEACRAFT 
HEIN 

Dr Theodore Leacraft Hein 
(Associate), New York City, died 
September 25, 1931 of heart disease, 
aged 52 years 

Dr. Hem was a giaduate of the Col- 
lege of Physicians and Surgeons of 
Columbia University, 1905 He did 
postgraduate study in medicine at St 
Bartholomews, London , Charite of 
Berlin, and at the Allgememes Kran- 
kenhaus of Vienna He was formerh 
instructor at the New York Post- 
graduate Hospital, and assistant in the 
Vanderbilt Clinic and the Stuyves ant 
Policlinic At the tune of his death 
he was physician-in-charge to the 
Queens Plaza and Ridgewood Clinics 
Department of Health Dr Hem was 
a Fellow of the American Medical 
Association, a member of the Medical 
Society of the County of New York, 
and had been an Associate of the Col- 
lege since 1921 



Quinidine Therapy in the Treatment of Cardiac 
Irregularities Due to Hyperthyroidism* f 

By J P Anderson, M D , F A C P , Cleveland , Ohio 


Q UINIDINE sulphate has right- 
fully earned a permanent place 
_ m the treatment of cardiac ir- 
regularities, especially those which are 
secondary to hyperthyroidism The 
heart rhythm naturally tends to leturn 
to normal after thyroidectomy alone 
but by the addition of quinidine ther- 
apy the number of restorations to nor- 
mal rhythm can be increased greatly 
The percentage of cases in which the 
heart rhythm returns to normal after 
thyroidectomy alone depends chiefly on 
the following factors (i) the dura- 
tion of the irregularity of the heart 
rhythm previous to operation, (2) 
the degree of arteriosclerosis and myo- 
cardial degeneration, (3) the age of 
the patient; (4) complications, such as 
focal infections 

In 1927, I reported a series of 75 
cases of hyperthyroidism in nearly all 
of which auricular fibrillation had been 
present for a long time, and in several 
cases extensive cardiac failure had 
been present for several years Our 
follow-up records showed that in only 
32 per cent of these cases did the 
rhythm return to normal Later m 

^Presented at the Baltimore meeting of 
the American College of Physicians, March 

26, 1931 

fFrom The Cleveland Clime, Cleveland, 
Ohio 


the same year I reported another series 
of 75 cases which included all patients 
who had shown any auricular fibrilla- 
tion while in the hospital Sixty per 
cent of this second series acquired nor- 
mal rhythm Quinidine was used three 
times In a later senes of cases the 
normal rhythm was restored m 66 per 
cent 

At that time quinidine was not being 
used directly after operation, and the 
difficulty of instituting treatment a 
few weeks later led to the omission of 
its use m a large number of cases Al- 
so, it was found that our attempts to 
restore normal rhythm a few weeks or 
months after thyroidectomy frequently 
met with failure This fact led to the 
institution of quinidine therapy while 
the patient was still in the hospital At 
first it was administered on the sixth 
or seventh postoperative day, and no 
embolic accidents resulted from its use 
However, by that time the patient was 
out of bed and ready to go home and 
did not wish to remain in the hospital 
for two or three days longer m order 
to undergo treatment for the heart 
We then tried instituting quinidine 
therapy during the decline of the post- 
operative reaction, that is, on the third 
or fourth postoperative day The good 
results of this experiment would seem 
to indicate that this is the best tune to 
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institute treatment as the patient is still 
m bed and his stay m the hospital need 
not be prolonged after he is able to be 
up 

No attempt is made to restore the 
heart to a normal rhythm before oper- 
ation because it is seldom successful, 
and if it does succeed, auricular fibril- 
lation is likely to recur at the time of 
the operation For this reason qumidme 
is seldom used after a first lobectomy 

At the Cleveland Clinic we have 
adopted the following plan of manage- 
ment of patients with hyperthyroidism 
m whom abnormal heart rhythm is 
present 

All patients in whom auricular fibril- 
lation is still present on the third post- 
operative day are reported A test 
dose of quimdine is administered to 
these patients and if no ill effects are 
noted they receive 5 grs of quinidine 
sulphate every four hours, day and 
night, for twenty-four hours The 
pulse is counted before the administra- 
tion of each dose and if the rhythm is 
found to be regular, medication is dis- 
continued. If no improvement is noted 
after twenty-four hours treatment, 5 
grs of quinidine are given every three 
hours for twenty-four hours and then 
every two hours for twenty-four hours, 
and occasionally for forty-eight hours 

In the majority of cases normal 
rhythm will be restored after a few 
doses, but occasionally two or three 
days’ treatment will be necessary In 
one case we found no change after the 
third day, and treatment was continued 
on the fourth day. Two hours after 
the last dose of quinidine had been ad- 
ministered, normal rhythm was re- 
stored 

In the case of one of our patients, 


a woman 46 years of age, a very in- 
teresting result from the use of quim- 
dme was noted Symptoms of hyper- 
thyroidism had been present for two 
years previous to thyroidectomy The 
thyroid tissue showed diffuse hyper- 
plasia After thyroidectomy had been 
performed, the general condition im- 
proved greatly but the patient was ner- 
vous and her heart continued to fibril- 
late. The administration of digitalis 
did not slow the ventricular rate to 
normal although it reduced it from 130 
to 100 The patient’s basal metabolic 
rate was -f-23, suggesting that residual 
hyperthyroidism was present The ad- 
ministration of iodine had no effect on 
the heart action Inasmuch as there 
was no recurrent enlargement of the 
thyroid gland, quinidine therapy was 
instituted with the result that the heart 
rhythm became normal, the nervous- 
ness disappeared, and the patient was 
able to return to work Since that 
time, a year ago, there has been no re- 
currence of symptoms 

A very few patients are sensitive to 
qumidme. In one of our recent cases, 
the patient experienced a great deal of 
distress during one night after her 
third dose of 5 grs of quinidine She 
became dyspneic, nauseated, flushed, 
perspired a great deal, and experienced 
fear of death It can not be stated 
definitely whether this condition was 
due to the effect of the qumidme or to 
a pulmonary embolus but the fibrilla- 
tion persisted, and the patient refused 
further treatment 

In the case of another patient qumi- 
dme therapy had to be discontinued on 
account of nausea and vomiting Its 
administration was attempted a second 
time with a similar result 



Quinidine Therapy 


Tlie question is frequently asked — 
will auricular fibrillation recui aftei 
the heart rhythm has been made regu- 
lar by the administration of quinidine ? 
We know of only one case m which 
there was a recurrence of auricular 
fibrillation after a thyroidectomy had 
restored the heart rhythm to noimal, 
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in death For several days the temper- 
ature varied between 103° and 105 5 0 
and the pulse rate varied between 130 
and 160, but at no time was any auric- 
ular fibrillation present 
In table I is shown the effect of thy- 
roidectomy on auricular fibrillation. 
Table II shows the results of the use 


Taws I Tabls II 



Regular 

Irregular 

Treated 

Regular 

Irregular 


after 

after 

with 

after 

after 

Series I 

thyroidectomy 

24 

thyroidectomy 

51 

quinidine 

quinidine 

quinidine 

75 

32% 

68% 




Series II 

45 

30 




75 

60% 

40% 




Scries III 

112 

73 

late 

10 

6 

185 

605% 

39 5 % 

16 

60% 

40% 

Series IV 

26 

3 i 

prompt 

22 

1 

57 

457% 

54 3 % 

| 23 

96% 

4 % 


and in the group in which quinidine 
therapy was instituted there has not 
been any recurrence of auricular fibril- 
lation 

In one case, a patient was given 
quinidine on the fourth postoperative 
day and the heart rhythm became reg- 
ular The following day auricular fib- 
rillation was again present Upon in- 
quiry it was found that only a lobec- 
tomy had been performed It is my 
opinion that if auricular fibrillation re- 
curs after quinidine has been adminis- 
tered postoperatively, residual or recur- 
rent hyperthyroidism may always be 
suspected 

In another case the patient was giv- 
en quinidine about six months after a 
thyroidectomy had been performed 
After the third day of treatment the 
heart rhythm was found to be restored 
to normal A few months later an ab- 
dominal operation was performed, fol- 
lowed by a general peritonitis resulting 


of quinidine in a senes of cases with 
persistent auncular fibrillation after 
thyroidectomy In sixteen cases quini- 
dme therapy was instituted during a 
period of from several weeks to several 
months following operation, and of 
this group the normal heart rhythm 
was restored in 60 per cent of the cases 
while m 40 per cent the rhythm re- 
mained irregular In 1930 a follow- 
up record was made of 57 cases fol- 
lowing thyroidectomy Quinidine ther- 
apy was instituted promptly m the 
treatment of 23 patients resulting m 
the restoration of the normal heart 
rhythm in 96 per cent 

When auricular fibrillation is still 
present after the fourth postoperative 
day, it usually persists unless quinidine 
therapy is instituted, and our experi- 
ence has demonstrated that better re- 
sults are obtained if quinidine is given 
during the decline of the postoperative 
reaction 
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Auricular Flutter 
In my experience the complication 
of auricular flutter associated with hy- 
perthyroidism has been encountered 
only three times, and in two of these 
cases auricular fibrillation and auricu- 
lar flutter were present alternately Of 
the three patients who were tieated 
with quinidme, normal heart rhythm 
was restored in two cases but not in 
the other, although a very thorough 
course of quinidme therapy was given 
Auricular fibrillation was present m 
the latter case and after the adminis- 
tration of quinidme the heart rhythm 
became regular but the pulse rate re- 
mained at about ioo. This condition 
was unusual, as the pulse rate after the 
heart rhythm has been restored to nor- 
mal is usually about 80 An electro- 
cardiogram showed a flutter which la- 


ter was unaffected by four days’ treat- 
ment with quinidme 

Conclusions 

i. Quinidme sulphate is a very use- 
ful drug for the restoration of a nor- 
mal cardiac rhythm if a thyroidectomy 
alone fails to achieve this result 

2 Observations over several years 
show that the maximum benefit is ob- 
tained when the drug is given on the 
third or fourth postoperative day 

3 A very few patients are sensitive 
to quinidme, thus prohibiting its use 
in such cases 

4 By adding quinidme therapy 
after th) roidectomy when auricular 
fibrillation is still present, a normal 
cardiac rhythm will be restored in 
about 96 per cent of cases 



Tachycardia*f 

By Ciias W Barrier, MD, Poit Woith, Texas 


T O a noted cardiologist of the 
previous generation, paioxysmal 
tachycardia was merely a clin- 
ical cunosity To the few who have 
attacks prolonged into weeks and even 
years and who suffer acute heart fail- 
ure when an extra burden such as a 
cold and cough is put upon them, it is 
a tragedy 

I am limiting my subject to auricular 
and nodal tachycardia The literatuie 
does not indicate the number subject to 
these attacks This paper is based up- 
on a study of twenty-six proven cases 
occurring in about four thousand gen- 
eral admissions in three years If to 
this twenty-six are added those who 
gave histones of paroxysmal accelera- 
tion, but who were without electrocar- 
diograms, the incidence of paroxysmal 
tachycardia would be highei than is 
generally thought 

Etiology 

Experimentally, Lewis 1 has pro- 
duced attacks by stimulation of the 
vagus nerve and by ligating the coro- 
nary artery 3 Boorman 4 destroyed the 
sinus node with radon, but this was 
often eventually followed by a rhythm 

♦Presented at the Baltimore meeting of 
the American College of Physicians, March 
27, 1931 

fFrom the Harris Clinic Hospital, Fort 
Worth, Texas 


simulating a typical sinus rhythm 
Bouchut 3 reports a case with an infarct 
m the region of the sinus node Clini- 
cally, Major 5 found acute and chronic 
myocarditis in the auricle of a person 
dying in an attack, and Anderson® re- 
ports auricular tachycardia as a com- 
plication of diphtheria Attacks are not 
unusual m cases of initial stenosis, and 
they are likely to occur in the course 
of heart failure from various causes 
Kern T reports a case occurring on in- 
flation of the Fallopian tubes with air 
It is interesting to conjecture that the 
attack was due to air embolism of the 
coronary artery, basing our conjecture 
upon the frequency of tachycardia 
after occlusion and of the occurrence 
of coronary embolism when air enters 
the cuculation 

An important exciting cause of 
tachycardia is drugs, chief among 
which is digitalis, as pointed out by 
Luten 8 Howard® calls our attention to 
the great danger of excessive digitalis 
producing a coexistent auricular and 
ventricular tachycardia Gall 1, 10 con- 
trary to the experience of Lewis, insists 
that atropine can excite paroxysms 
Adrenalin will frequently cause attacks 
in susceptible patients Terrell 11 has 
observed nodal attacks after ephedrine 
in an asthmatic who had not pi e\ lously 
had attacks Numerous other drugs, as 
well as mineral salts, may pro\oke 
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them In spite of the efficacy of qiuni- 
cline m stopping attacks, Korns 18 labels 
it as an excitant of tachycaidia. 

The great majonty stiff eung from 
tachycaidia are free of cardiac pathol- 
ogy. Cair 13 sti esses its occurience 
among the nervous type, and Thomas 11 
reports cases occurimg m persons sub- 
ject to other neuioses such as migraine 

Two of my cases had early exoph- 
thalmic goiter, one had lheumatic endo- 
carditis, a few had mild hypertension, 
and several fell m the scleiotic heait 
group, but most were without heart 
lesions Two were conspicuous because 
of then athletic prowess Yet, eten 
these had marked nervous instability, 
one of them blushing, trembling and 
turning giddy when called on m class 

Colgate 15 reports cases occurring m 
early infancy, and while cases occur at 
any age, the liteiature would indicate 
the prevalence of tachycardia in the 
fifth and sixth decade. My cases fall 
roughly into two age groups , the fii st 
is that of adolescence m which the in- 
dividuals have excessive variability of 
their smus rate and an increased emo- 
tivity suggesting m many a degree of 
hyperthyroidism The other group con- 
sists mostly of women about the meno- 
pause who are often overwoiked, 
poorly nourished, suffering from the 
effects of purgatives and flatulence, and 
frequently from migraine attacks In 
both, attacks are precipitated most 
often by unusual exertion or emotions 

Mechanism 

Lewis 10 teaches that the mechanism 
of an attack is repeated ectopic systoles, 
a different mechanism from flutter 
which is a circus movement Colgate 15 
observed cases in which it was difficult 


to tell the diffeience m electrocardio- 
grams between cases of tachycardia 
and flutter He concluded that the 
mechanism of tachycardia was a circus 
movement varying only in degree from 
that of flutter One would conclude 
from Crawford’s 17 case m which there 
was a shift of the pacemaker from the 
sinus to the lowest pait of the A-V 
node that the attacks are neurogenic 
Willius dismisses the idea that toxins 
make these hearts unusually susceptible 
to nervous influences The new of 
Otto, 18 arrived at from the action of 
drugs on the onset and arrest of 
attacks, that the mechanism is a circus 
movement, seems the most plausible 

Prognosis 

To Willius 10 the piognosis depends 
upon the underlying heart pathology 
and upon the rate and duration of the 
attacks Many texts speak of the pro- 
longed attacks ending m congestive 
heart failure and death Carr 13 believes 
that death is a rare termination One 
of my patients who had mitral stenosis 
and a crippled myocardium entered the 
hospital on the thirteenth day of an at- 
tack, cyanotic, with a bloody sputum 
and geneial anasarca Recovery took 
place Another who endured attacks 
lasting for months with a rate of about 
160 without trouble except for a limi- 
tation of his efforts, developed acute 
congestive heart failure after a cold 
and cough, and death was imminent for 
days The usual rate of 160 increased 
to 200 and the mechanism from auric- 
ular to nodal 

Prognosis, however, does not con- 
cern itself so much with mortality as 
with incapacity This incapacity m 
short attacks varies from concern over 
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the rate and unpleasant palpitation to 
more serious symptoms such as cardiac 
pain, 20 syncope and convulsions, 21 but 
as a rule the general comfort and lack 
of dyspnea are striking when the ex- 
cessive rates are considered Nodal 
tachycardia causes more symptoms 
than an auncular attack of the same 
late due, no doubt, to poorer filling of 
the ventricle and the contraction of the 
auricle against a closed valve One 
patient with a mild exophthalmic 
goiter, B M R — f-35, experienced no 
real inconvenience from a sinus rate of 
150, but complained of severe heart 
pains, violent palpitation, nausea, vom- 
iting, and fainting at a sudden onset of 
nodal tachycardia with a rate of only 
160 

In some patients, prolonged dura- 
tion is the chief disturbing factor 
Most authois report the time as only a 
few minutes and at the longest as only 
a matter of weeks Cohn speaks of 
attacks extending into years, and Gil- 
bert 22 reports a case which he consid- 
ered permanent One of my cases 
lasted seven days, one thirteen days, 
one six weeks, one thiee years save 
for one thirty minute interval, and one 
case for the past six years has been in 
permanent tachycardia except when 
under the effects of digitalis The case 
lasting three years had for years been 
subject to frequent short attacks 111 
which there was fainting, but after the 
onset of permanent tachycardia the rate 
dropped to between 160 and 180 and 
she lived in comparative comfort The 
other case in which the tachycardia 
was permanent was comfortable while 
at quiet occupations, but on strenuous 
exercise the rate would rise to above 
200 with distressing dyspnea 


These patients with prolonged 
attacks, unless victims of obvious heart 
lesions, have suffeied no cardiac deteri- 
oration from the rate 

Diagnosis 

The characteristics of paroxysmal 
auricular and nodal tachycardia upon 
which a diagnosis is made clinically are 
the abrupt onset and arrest, repetition 
of attacks, constancy of the rate 
throughout an attack, the much quoted 
observation of Fell 24 of the absolute 
regularity of rhythm, and the effect of 
vagus stimulation 111 arresting an at- 
tack 

It is not unusual, however, for auric- 
ular attacks to begin at rates above 180 
and finally drop to 140 or less The 
rate may increase because of exercise 
or atropine, and the rhythm may be 
lnegular due to vagus effect or drugs, 
digitalis in one case producing a bigem- 
iny, and a fast sinus rate may unno- 
ticeably pass into an auricular tachy- 
cardia of the same rate by a gradual 
shift of the pacemaker 

Treatment 

Treatment consists m removing the 
cause, arresting and preventing attacks 
Two of our cases were permanently 
cured by iodine and thyroidectomy 
Most attacks are short and end spon- 
taneously Often rest, chloral and bio- 
mides are necessary All stimulants 
such as camphor should be prohibited 

Vagal stimulation has been the most 
popular mode of arrest Fiessinger 25 
has obtained this end by depriving the 
patient of air causing forced respira- 
tion Wolffe 20 stops attacks by intra- 
venous calcium, the action being \ery 
similar to qumidine, while Steppe 27 
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lias made use of the a ago tome action of 
cholin Wilson 28 publishes eases show- 
ing aricst b) mtia\enous digitalis 
Eaknr p would use digitalis with cau- 
tion in tachycardia unless the attack is 
known to be supi aventricular because 
of its danger in \entnculai tachy- 
cardia. especially' in the piesence of 
coionary occlusion 
Bodin ' 10 fu st used quiniditic. show ing 
that it would stop some attacks, while 
only’- slowing the late in otlieis, and 
Iliescu ni publishes a case in which the 
late Avas slowed to the noimal late 
without a change of mechanism 
Sprague 32 believes half the cases can 
be arrested by quintdinc and shows its 
value in pi eventing attacks 
We have ticated eight patients in 
repeated attacks with digitalis cithei 
with massne doses by mouth or intra- 
venously^ Arrest was obtained in six 
cases, and w r as felt m all probability to 
be due to the digitalis In ten cases w e 
have used quinidme sulphate eithei by 
mouth or vein and anested attacks m 
nine There Avere fn r e of these cases 
that responded both to digitalis and 
quinidme Tavo patients, one because 
of apparently permanent tnchycai dia 
or frequent attacks, Avere lationed on 
quinidme foi a y r ear Attacks Aveie 
ceitainly Avarded off, but the dose had 
to be increased from a start of six 
grains a day to tAventy-one Even at 
this dose attacks appeared and the 
patients complained so vehemently of 
the drug that it was Avithdrawn These 
two cases and one other case of per- 
manent tachycardia were kept on digi- 
talis for the greater part of two years 
Though large doses, four to six grains 
a day, were often required, the lesults 
on the Avhole were more satisfactory 


Modi; or Action or Drugs 

As the mode of action of drugs m 
stopping attacks is of supieme interest, 
cat cf til lecoids of the action of digi- 
talis and quinidme given mtiavenously 
were made m the folloAvmg cases* 

CW 1 A woman of thirl) -nine, A\hose 
examination, made later, revealed no finding 
van mg from normal except a blood pres- 
sure of 148, entered the hospital one and 
one-half hours after the onset of an at- 
tack, m circulator) collapse She had a 
nodal tachv cardia, rate 255 Three hours 
after the onset 8 cc of digalcn were given 
by vem, and m sc\en minutes the rate Avas 
slowed to 220 After a second dose of 6 
cc, sinus mechanism was restored, rate 90 
(Sec figure I ) 

Case II A vigorous man of thirt)-t\vo 
without am heart lesion came to the Clinic 
because of attacks of tachycardia which had 
come at frequent intervals since age six- 
teen They were usually ushered 111 by 
exertion or emotion and lasted from one to 
fourteen hours It always required a period 
of rest before cessation of an attack 

On the second morning an attack of nodal 
tachycardia, rate 260, was induced by ten 
minutes of vigorous exercise This attack 
was allowed to subside spontaneously After 
about half an hour the rate had slowed 
gradually to 200 In another hour the rate 
suddenly dropped from 200 to go During 
the next twenty minutes there was frequent 
repetition of the fast rhythm, but finally 
the slow rate was established , 

On the next morning another attack 
was induced In one minute after the 
injection of only 005 gram of quinidme 
sulphate the rate had appreciably slowed 
A tracing one minute after an injection of 
0 1 gram of quinidme sulphate showed a 
sinus rhythm with a rate of 150, which in 
four minutes had dropped to no The total 
dose was 025 gram, and the total time 
thirty-four minutes (See figure 2 ) The 
mode of arrest was quite a contrast to the 
spontaneous one The total dose might 
have been given at one time and no doubt 
arrest would have been sudden 
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After leaving off digitalis for three weeks 
he was admitted in an attack, rate 170, of 
two weeks duration Eight-tenths of a 
gram of quimdtne sulphate was given m 
divided doses by vein over a period of one 
and one-fourth hours Though unmistakable 
evidence of intoxication was present, sinus 
mechanism was not established , but the rate 
was slowed Vagal stimulation then caused 


After leaving off digitalis for a month 
he again entered the hospital m auricular 
tachycardia, rate 145, duration three weeks 
After exercise the rate rose to 160 He was 
then given atropine, 1/25 gram During 
the next thirty-seven minutes he was given 
8 cc of digalen and 4/150 grain of atropine 
Ten minutes later he had a sinus mechanism, 
but in fifteen minutes more this had changed 
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Fig 4 Nodal tachycardia 
string constantly observed 


Qumidine sulphate Tracings three to seven minutes, 


no intermission, though previously it had 
(See table I ) 

The next day with a rate of 170 a total 
of 16 cc of digifolin was given by vein m 
divided doses during a period of thirty- 
four minutes Slowing of the rate began 
early, and m thirty-six minutes sinus mech- 
anism ensued with the fairly slow rate of 
95 The change in rate was so gradual 
that it was impossible to tell from move- 
ment of the string when the change of 
mechanism took place, though the patient 
knew when it occurred by the relief of 
palpitation (See figure 6) 


back to an auricular rhythm which per- 
sisted until the next day, when he had a 
slow sinus rhythm There can be no doubt 
but that he had enough atropine to block 
the vagus and digitalis enough to cause 
full effect (See figure 7 ) 

Comment 

In two of the above three cases in 
which quinidme was used there was 
an arrest of the attack In both the 
mechanism was possibly nodal In all 
three there was a definite slowing of 
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Fig 6 Auricular tachycardia Digitalis Tracings every one to six minutes 


the rate of the attack In the two m 
which the attack was ai rested, the smus 
rate was at first almost as fast as the 
paroxysmal late Assuming that the 
mechanism of paroxysmal tachycardia 
is a circus movement, quimdme slows 
the rate by slowing conduction and 
arrests the attacks by increasing the 
refractory period of the auricular 
muscle In the two cases reacting to 
quimdme, in one m which quinidine 
was inactive, and in one in which quini- 
dine was not used, digitalis slowed the 
rate and arrested the attack as did 
quimdme It is difficult to explain the 
action of digitalis in slowing the rate 


for in other examples of circus move- 
ment, namely flutter, it increases the 
rate. By its effect through the vagus, 
digitalis may decrease the conduction 
time out of proportion to the decrease 
in the refractory period and end circus 
movement, or it may end circus move- 
ment by its effect on the muscle in 
lengthening the refractory period. 

In one case digitalis failed to arrest 
permanently an attack after complete 
paralysis of the vagus by atropine It 
would seem, therefore, that digitalis 
arrests the attacks by action on the 
vagus With atropine, digitalis slowed 
the auricular rate 
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Fig 7 Auricular tachycardia Digitalis after atropine 


Summary 

The important features in a senes 
of twenty-six cases of supraventriculai 
tachycardia are noted Cases of un- 
usual duration are reported, one case 
having an attack lasting three years, 
another being m a permanent attack 
for nearly six years unless treated 
Qumidme in most cases of supra\ en- 
tncular tachycardia is the moie desir- 


able drug for arresting an attack, 
though in the presence of heart failure 
digitalis will act and ma) be the diug 
of choice In two cases where qutni- 
dine was continued for a year, it had 
to be used m increasing doses 

Continuous digitalization has been 
extended over periods as long as one 
and a half years While the continuous 
use of digitalis is to be preferred o\er 
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qumidme, the drug must be used m of action of drugs cannot be explained, 
such large doses that toxic effects ap- Digitalis did not airest an attack m 
P ear - a patient who had received 1/15 gram 

Both digitalis and quinidine will slow of atropine 
the rate and arrest the attacks in the Both digitalis and qumidme act well 
same patient Until the mechanism of by mouth, and few cases need the 
these attacks is better known, the mode drugs by vein 
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Answer "Yes” or "No” 

4f\T ATURALLY, from the very nature of its objective, the hypothetical 
question must be a biased and one-sided affair m order to be of value 
as a piece of evidence carrying weight with those deciding the case It is just 
this one-sidedness which frequently taxes the physician-witness’s conscience in 
fairly answering by the generally requested ‘yes’ or ‘no’ No medical 

expert can be compelled to answer either positively or negatively a hypothetical 
question that is based either wholly or m part upon subject matter so arranged 
that he cannot conscientiously give the reply asked for Furthermore, a medi- 
cal expert’s answer to the effect that he does not know, is also expressing an 
opinion, and is considered a reasonable and logical reply thereto The lawyer, 
to be sure, usually requests hypothetical questions to be answered m the 
affirmative or negative by monosyllables , but it ncvci theless remains the inalien- 
able right of the witness to testify accot dmg to the dictates of his conscience 
m harmony with his oath as a witness, and not at all accoi dmg to the p> econ-< 
ceived notions of a lawyer propounding a debatable question” 

(From Medical Junspi udence by Carl Scheefel, J Blakiston’s Son and 
Company, Philadelphia, 1931 ) 



The Response of the Cardiovascular System to 
Respiratory Strain: A Measure of 
Myocardial Efficiency* 

By Allan Eustis, B S , M D , F A C P , Nezo Oilcans , La 


T HE importance of determining 
the functional capacity of the 
myocardium in organic heart 
disease has engaged the attention of 
cardiologists for many years, but in 
1922, Brittmgham and White, 1 after a 
careful study of the tests then in use, 
concluded that there was no satisfac- 
tory test for cardiac function During 
this same year Frost 2 armed at the 
same conclusion, and at the annual 
meeting of the Association of Life In- 
surance Medical Directors of America, 
he described a new cardiorespuatory 
test dev eloped 111 collaboration with 
Dwight, which was being used by the 
New England Life Insut ance Com- 
pany m evaluating cardiac cases A 
report of this meeting was not pub- 
lished 111 the current medical journals 
which probably accounts for its being 
overlooked b\ the profession at large, 
but subsequent publications b\ Frost 1 
should hate augmented the scant at- 
tention which it has rcccncd. especiallv 
at the hands of the cardiologists, al- 
though Herrmann 4 in 1927 states, 
“Tiie c.irdiorespiratorv te-t a- de- 
scribed bv Fro-t is ccrtauily a nio^i 
* * 

'Prtj-'itui ;t if’c Daltero-t ni-ut.ic 
th*- '‘onenenj, Co r trc o ; PV ‘■.cirir, Va-c : 
10 v 

5 * * 


pionnsing clinical method of estimating 
the functional state of the circulator) 
system” Several of 1113 publications’' 
bear evidence that its clinical value has 
been appreciated by me since 1924, and 
at the Sixth Annual Congress of Anes- 
thetists in Washington in Ma), 1927 , 1 
suggested that a simplification of 
Frost’s original technique, utilising 
only steps 6, 7 and 8, would result 111 a 
simple test whereby anesthetists could 
judge the patient’s cardiovascular state 
befoie an anesthetic was given. Later, 
I published® a description of the modi- 
fied technic, which I have been using 
for the past fi\e ) r cars 
In following the progress of cases of 
chronic imocnrdial insufficiency the 
cardiorespirator} r test has been of in- 
estimable \alue to me, while the thera- 
peutic indications have often been pred- 
icated upon the patients’-, response to 
this test, as well as the diagnosis bung 
suggested b\ same Common c cn«'‘ 
should prevail in the interpretation of 
the response, as Schmitz 7 so apth *<u' - 
gests ni a resume of the value of vari- 
ous heart function tests, when he call- 
attention to the fart that rnn-t inve *t 
gators have made the trror n: n up 1 '*)* 
mg the -various tc-t-' a= heart P -* 
rath'”* than a- n-t- of tie t* "'oa w:to 
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Cardiovascular Response to Respnatory Strain 


heait disease The caidiorespnatory 
test depends upon the physiological 
fact, that increase in intrathoracic pres- 
sure caused by forcible expiration, re- 
sults in a rise m systolic blood pres- 
sure, a subsequent fall, and then a rise 
above that of the initial systolic blood 
pressure in an individual with a nor- 
mal caidiovasculai system 

A study of 160 responses on 125 
cases taken from my office files, forms 
the basis of this paper, no attempt be- 
ing made to review other cardiac func- 
tional tests Howevei, attention should 
be gnen to a recent combination test 
devised by Mackenzie® and his co- 
workers in the Medical Department of 
the Prudential Life Insurance Com- 
pany, which is called the flanmeter test, 
this being an ingenious combination of 
the step test, cardiorespiratory test, 
and the ability to hold the breath after 
exercise I have had but little personal 
experience with this test, but it appears 
too complicated for general clinical use 
Yet, the spirometer used in the test for 
expiration is probably preferable to 
the simplex spirometer, which as an 
accurate measure of vital capacity, is 
admittedly open to criticism 

A letter recently received from 
Frost, who is Medical Director of the 
New England Mutual Life Insurance 
Company, where the cardiorespiratory 
test has been in use m his department 
since 1922, will bear quoting in full 
He writes 

“We are still using the cardiorespiratory 
test routinely in our work and think as 
much of it as ever Our experience is now 
based on from 8,000 to 10,000 such tests 
We have just finished investigating S,ooo 
individuals whom we have accepted upon 
the basis of the test and are satisfied that 
it provides us with the means of controlling 


the mortality m the circulatory cases at 
least for a period of eight years, which is, 
of course, the period of our present study 
We still believe that it gives us an idea of 
the ability of the circulation at the time 
of examination which we can obtain m no 
other way You may be interested to know 
that m the 5,1 000 cases which we have just 
investigated, the gross mortality of the group 
was 42 per cent of the American Experi- 
ence Table Analyzing this material more 
carefully, we find that in all the cases in 
which the reaction of the test has been a 
straight normal we have a mortality of 
30 per cent On the other hand, m those 
cases m which the reaction tended to ab- 
normality, in particular, of the hyperactive 
type, the mortality mounts to 75 per cent 
In other words, with an average mortality 
of 42 per cent, m the presence of a per- 
fectly straightforward, normal cardiorespi- 
ratory test, we have a mortality of 30 per 
cent and in the presence of the tests border- 
ing upon abnormality we have the higher 
mortality of 75 per cent From our point 
of view, therefore, basing our results on 
mortality figures, our experience has been 
entirely satisfactory and so far as we know 
better than any hitherto obtained " 

The modified technic of the cardio- 
respiratory test which I have adopted 
and used extensively for the past five 
years is as follows After physical 
examination of the patient and record- 
ing of results, the systolic and diastolic 
pressure is taken by the auscultatory 
method with the patient seated, the 
pulse rate being counted at the same 
time by auscultation over the brachial 
artery The pressure in the cuff is 
then released and the patient told to 
expire through the spirometer after full 
inspiration, cautioning him to watch 
the pressuie gauge and keep the pres- 
sure uniform at 20 mm of mercury 
The systolic pressure is taken before 
the patient inhales, and after expira- 
tion has been completed, the maximum 
systolic pressure being recorded With- 
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out leleasmg piessure m the cuff, the 
needle of the spirometer is turned to 
zero, the systolic pressure is again taken 
and the patient again instructed to in- 
hale fully and expire through the spi- 
rometer as befoie Three successive 
readings are then made, corresponding 
to steps 6, 7 and 8 in Frost’s technic 
If it is evident that the patient has not 
expued his full vital capacity, a second 
test should be made after cautioning 
him to inhale and expire fully, oi, 
perhaps only a fouith expiration may 
be necessary 

The results may be plotted as a 
curve, the change in millimeters of 
mercury in blood pressure obtained 
after each expiration representing the 
response, and the change in millimeters 
m the blood pressure obtained just 
prioi to each inspiration representing 
the base line A normal response 
should result in an increase of systolic 
blood pressure after the third expira- 
tion of from 30 to 40 mm A failure 
to respond, in my experience, denotes 
a weakened heart muscle A falling 
base line is invariably associated with 
great dilatation of the heart The test 
should not be tried on any individual 
with marked dilatation of the heart, as 
I have seen in my early experience a 
near approach to syncope result in such 
instances, while m others marked car- 
diac distress has been observed The 
test should be used with caution, also, 
on patients with a history of anginal 
attacks, as well as on cases of arterial 
hypertension These precautions are 
needful with any other cardiac func- 
tion test, but, I believe the danger 
from the cardiorespiratory test is less 
than with most cardiac tests involving 
a strain on the heart muscle 


The test is especially valuable in the 
study of chronic myocardial insuffi- 
ciency, and m the protocol, where the 
diagnosis of myocarditis is recorded, it 
must be interpreted as the commonly 
used term to express myocardial de- 
generation, in which there is usually 
evidence of myocardial insufficiency 
In numerous instances, however, the 
electrocardiographic tracings denoted 
myocardial disease, while both clinical- 
ly and by the cardiorespiratory test, 
the heart muscle was able to function 
normally An examination of the pro- 
tocol will at once be convincing that 
the test has been of considerable value 
to me m clinical evaluation of cases, 
and a discussion of interesting phases 
of some cases is in order 

Discussion of Protocol 

A study of the protocol shows that 
of the 160 responses, 56, or 35 per 
cent, have been listed as poor, 1 e , 
responses below 20 mm , 40, or 25 
per cent, as fair, 1 e , 20 to 30 mm , and 
64, or 40 per cent, as normal, 1 e , 
above 30 mm These correspond to 
the interpretations of Frost as, below 
normal, low normal, and normal re- 
spectively Further examination will 
also reveal the fact that some responses 
weie recorded as noimal, which on 
strict intei pretation should have been 
classified as hyperactive, the reason for 
this being, that I have been particular- 
ly interested in detecting weakened 
heait muscles, rather than evaluating 
the cases from an insurance stand- 
point Of the 56 poor responses, only 
five, or 2 1 per cent of the total (num- 
bers 22, 26, 34, 87 and 124) failed to 
exhibit other evidences of a weakened 
heart muscle after the test The condi* 
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tions present in cases numbers 22, 26 
and 34 are those often associated with 
myocardial changes ; while no 87 was 
the response of a man 64 years of age. 
at which time of life a weakened heart 
muscle is by no means rare So it is 
not illogical to suppose that m these 
cases the poor response was due to 
weakness of the heart muscle rather 
than to vasomotor phenomena No 
124 was obtained on an asthenic in- 
dividual, who is easily fatigued, with 
no demonstrable evidence of any focal 
infection, and with no manifestation of 
myocardial lesion His skeletal muscles 
are flabby, and accepting Starling’s 
idea, that the physiology of the heart 
muscle as regards its ability to contract 
and perform work is identical with 
that of the skeletal muscles, it may be 
assumed that in this instance, also, the 
myocardium was weak, though no other 
symptoms of myocardial insufficiency 
could be elicited 

In all of the other 51 poor responses, 
the appearance of a murmur at the 
apex, or the accentuation of a pre- 
existing murmur, or an increase in 
pulse rate, cough or dyspnea were de- 
tected after strain was put upon the 
heart by the test Some cases (num- 
bers 13, 21, go, gi and 92) responding 
poorly at first examination, lesponded 
to the test normally after the heart 
muscles had been toned up by gradu- 
ated exercise, and other therapeutic 
measures This is especially well illus- 
trated by the responses obtained on 
case 91 (chart II, D, E and F) Four- 
teen responses only, on cases of h) per- 
tension are recorded, the small num- 
ber being due to the fact that I rarely 
run a test on an individual with an 


mm or over Such cases tend to re- 
spond excessively to the test and the 
danger of cerebral hemorrhage from 
hypertension during the test must be 
constantly borne 111 mind Details of a 
few of these cases will be found in a 
discussion of chart IV 

Discussion of Charts 

Cliait I Responses A , B and C 
( Case 1 17) A lawyer, 55 yeais old, 
first seen m 1925 (A), weight 202^ 
lbs , height 5 ft 8*4 m at that time, 
muscles flabby and pendulous abdomen 
There was definite clinical evidence of 
myocardial insufficiency, but with no 
organic valvular lesion in the heart 
The response to the cardiorespiratory 
test (A) is characteristic of a flabby 
heart muscle, a long delay occuring 
before return of the sounds to the ear 
after each expiration and a drop m the 
third step as well as m the base line, 
with an increase in pulse rate After 
removal of diseased tonsils by Dr 
Lynch, and gradually increasing exer- 
cise, with a loss of 10 lbs in weight, 
he had improved symptomatically b) 
1928, when test (B) was made While 
this shows an improvement in the re- 
sponse to the cardiorespiratory test, it 
is still below normal for a man of his 
physique For the past three years he 
has engaged regularly m golf with 
progressive improvement physically) 
his muscles becoming firm with a loss 
in weight of 14 lbs , while his response 
(C) to the cardiorespiratory test is 
normal 

Responses D, R and P (Case 11S) 
A business executive 61 years of age, 
weight 164^2 lbs , height 5 ft- 7 in > 
has been under my constant observa- 
nce 1912 He had acute dilata- 
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tion m 1916 which was relieved by one 
month's lest m bed Efforts since that 
time have been devoted to toning up 
the heart muscle, with the result of 
gradual impiovement in subjective 
symptoms In 1924 he still had definite 
signs of cardiac weakness and his re- 
sponse (D) to the cardiorespiratory 
test was poor with increase of pulse 
rate aftei test In 1927 there was con- 
siderable improvement 111 clinical symp- 
toms, while the response (E) was bet- 
ter His vital capacity had increased 
but weakness of the heart muscle is 
shown by the drop in systolic blood 
pressure after the third expiration At 
present, there is no clinical evidence of 


lack of cardiac compensation, he is 
actively engaged m business and his 
response (F) to the cardiorespiratory 
test is normal 

Responses G and H (Case up) 
Manager of numerous outdoor amuse- 
ment concessions, 55 years old , weight 
194 lbs , height 5 ft 9)4 in > first ex- 
amined 111 Feb , 1929 At this time on 
account of dyspnea and cough and 
other evidence of dilatation, he was 
kept in bed for one month Response 
(G) to cardiorespiratory test made at 
initial examination, is very poor with 
a fall in step 3 and a falling base line 
At present there is no clinical evidence 
of cardiac decompensation, while re- 



Chart I Showing improvement in responses to the cardiorespiratory test after com 
pensation has taken place C, F, H, and I are normal responses (see text) 
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sponse (H) to the caidiorespnaloiy 
test is noi mal 

Responses I and J (Case 120) An 
executive 62 yeais old, weight 185 
lbs ; height 5 ft Sp£ in , with clinical 
evidence of cardiac decompensation fol- 
lowing an attack of influenza, gave only 
a moderate response (I) to the cai- 
diorespiratory test in 1926 After ton- 
ing up the heart muscle with regulai 
exeicise in the form of golf three 
times a week there was no clinical 
evidence of cardiac weakness, and lus 
response (J) to the cardioiespiratory 
test was noi mal 111 1927 He has con- 
tinued m good health up to the piesent 
time 


Cfiait II Responses A, B , and C 
(Case 92) An executive 61 years old, 
weight i6o^ lbs , height 5 ft m , 
seen first by me, Nov 26, 1928, with 
an enormously enlarged heart, trans- 
verse cardiac dullness measuring 20 
cm , extra systoles every third or 
fourth beat, systolic murmur at apex 
not transmitted Enlargement of the 
liver and slight dyspnea on mounting 
stairs were the only evidences of an 
impaired heart muscle, but the response 
(A) to the caidiorespiratory test with 
a falling base line gave proof of con- 
siderable impairment of the heart 
muscle Clinical improvement was 
prompt and in 1930 the systolic mur- 
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Chart II Showing varying responses to the cardiorespiratory test Responses 
B, C, E, H, and I are normal F and J are only fair responses (see text) 
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mur present at the apex in 1928, had 
disappeared , the transverse cardiac 
dullness was 16 cm instead of 20 cm , 
and the response (B) to the cardio- 
respiratory test was a high normal one 
An examination made m Feb , 1931, 
showed the heart fully compensated 
and the response (C) to the cardio- 
respiratory test was still hyperactive 
on account of a tendency to hyperten- 
sion 

Responses D, E, F, and G, H, I 
represent the type which is often ob- 
tained in normal individuals of the 
obese class, leading sedentary lives, and 
often showing no symptoms of cardiac 
decompensation 

Responses D , E, and F (Case pi) 
An attorney 42 years of age, has been 
under my observation since 1918, but 
had never shown any evidence of car- 
diac weakness until Jan , 1927 He 
was obese, weighing 262 lbs , height 
5 ft 10 Yz in At this time he began 
to have extra systoles on slight exer- 
tion, which were present after test 
(D) This response is normal m the 
first two steps but the drop after third 
step suggested some myocardial weak- 
ness Gradually increasing exercises 
under a competent physical instructor, 
with regulation of his diet resulted in 
a loss of 30 lbs by Dec 5, 1927 At 
this time there were no extra systoles , 
physically he was much improved and 
the response (E) to the caidiorespi- 
ratory test was normal In 1928 he 
continued his exercise and his weight 
varied from 232 to 241 lbs For the 
past two years he has given up exer- 
cise and his weight has gradually m- 
ci eased to 270 lbs His response (F) 
to the cardiorespiratory test is low 
normal 


Responses G, H, and I (Case po) 
A capitalist 42 yeais old, weight 167 
lbs , height 5 ft ioj4 in , has been un- 
der irregular observation since 1915 
At college he rowed on the crew but 
he had taken no regular exercise in 
recent years He had “flu” m Dec, 
1926 On June 10, 1927 he consulted 
me foi attacks of vertigo, intermittent 
pulse, and occasional dyspnea Exam- 
ination of the heart showed the apex 
beat 2 cm outside the nipple line, the 
transverse cardiac dullness was 17 cm , 
with an occasional, soft systolic blow 
audible at the apex but not transmit- 
ted The response (G) to the cardio- 
respiratory test showed the heart 
muscle responding normally m steps 
I and 2, but falling in step 3 No 
medication was given, but he was in- 
structed to play golf daily, increasing 
gradually the number of holes played 
On June 24, 1927, two weeks later, he 
reported free from symptoms No 
murmur was audible, heart hypertro- 
phied and response (H) to cardio- 
respiratory test was normal One hesi- 
tates to report such improvement in 
cardiac function m so short a space 
of time as two weeks, but the fre- 
quency with which I have seen this 
unexpected occurrence in patients tak- 
ing regular exercise, who formerly, 
were accustomed to sedentaiy habits, 
justifies me If one accepts Starling’s 
teaching, as aforementioned, that the 
cardiac muscle does not differ function- 
ally from skeletal muscle, this state- 
ment is less incredible The patient 
reported for examination on March 4, 
1931, stating that he had suffered no 
furthei recurrence of cardiac symp- 
toms His response (I) to the cardio- 
lespiratory test was normal, and physi- 
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cal examination denoted a normal 
heart 

Response J (Case 89) A manager 
of a letail furniture store, 50 years of 
age, weight 151^ lbs , height 5 ft 6 
m , leading a veiy sedentary life, con- 
sulted me Feb 2, 1926, complaining of 
forcible caidiac pulsations at fiequent 
intervals No dyspnea 01 other sjunp- 
toms of cardiac decompensation The 
transveise caidiac dullness was 14 cm 
There was slight roughening of first 
sound, but no murmurs No evidence 
of cardiac pathology could be detected 
Response (J) to cardioiespiratory test 
is feeble and below noi mal, but is pre- 
sented as an example of the type of 


response often obtained in an individ- 
ual leading a sedentary life Such a 
patient continues to present a like re- 
sponse until exercise is enforced I 
classify this type as a “lazy heart”, and 
the usual response is probably lacking 
in clinical significance other than from 
a prophylactic, or life insurance stand- 
point This patient is now in excellent 
health, still works hard and takes no 
exercise 

Chart III These curves represent 
thi ee cases which have progressed 
downward clinically, and two fatal 
cases 

Responses A and B ( Case 93) A 
physician 6t years old , weight 147 lbs , 



Chart III Showing responses to the cardiorespiratory test on patients who have 
retrograded clinically G and H died from coronary thrombosis (see text) 
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height 5 ft 9 m , has been under my 
observation since 1919, when signs of 
a failing heart muscle were detected 
and he was ad\ised to cui tail his activ- 
ities In 1920 he developed pulmonary 
tubeiculosis and moved to Texas foi 
two years, returning cured of tubercu- 
losis and with an increase in weight of 
25 lbs , but with clinical evidence of a 
failing heait muscle, which ultimately 
incapacitated him so that he w as com- 
pelled to retne from the practice of 
medicine Electrocardiographic trac- 
ings made by Di Herrmann m various 
positions established a diagnosis of an 
adhei ent pericardium and chronic myo- 
cardial insufficiency Response (A) m 
Nov , 1925, was taken while he was 
still attempting to piactice medicine, 
showing a complete failure after the 
third step, with the appeal ance of a 
systolic murmur at the apex and a 
severe cough after the cardiorespira- 
tory test In a few months, decom- 
pensation was marked and he consented 
to remain in bed for two months, which 
was followed by gradual compensation 
A cardiorespiratory test made Feb 4, 
1926, when his heart had clinically com- 
pensated gave a response of only 15 
mm (no 93b in protocol) and the ap- 
pearance of a systolic blow at the apex 
which had not been present before the 
test and which was followed by severe 
coughing and some dsypnea, demon- 
strated that compensation was not com- 
plete His heart has compensated fair- 
ly well at present and he is able to get 
out, but slight exertion causes dyspnea 
and his response (B) to the cardio- 
respiratory test is still far below nor- 
mal, while there has been a progressive 
diminution in his vital capacity 

Responses C and D (Case 123) An 


executive 66 years old , weight 150 lbs , 
height 5 ft 6% 111 responded (C) nor- 
mally to the cardiorespiratory test 111 
1925 during a routine physical exam- 
ination, at which time no evidence of 
any abnormality of the cardiovascular 
system could be detected In Sept, 
1926, he had acute dilatation of the 
heart with auricular fibrillation, follow- 
ing influenza, which compensated suffi- 
ciently for him to resume his business 
activities Cardiorespiratoiy test (D) 
made May 5, 1927, showed that the 
heart had not fully compensated and 
would not maintain its efficiency un- 
der strain He was advised to curtail 
his activities, which he refused to do, 
and since then he has had three attacks 
of acute dilatation 

Responses E and F ( Case 122) An 
executive 66 years old , w eight 232 lbs , 
height 5 ft 1 1 in , has been under ob- 
servation since 1915, when he showed 
signs of beginning failure of the myo- 
cardium from obesity Nine holes of 
golf daily, on a level course, so toned 
up his heart muscle that he was free 
from any signs or symptoms of myo- 
cardial insufficiency, and a cardiorespi- 
ratory test (E) m July, 1927, gave 
proof that his heart could withstand 
strain satisfactory During the fol- 
lowing winter he took a trip to Nassau 
where he ate and drank excessively, 
taking no exercise and gaming 12 lbs 
in five weeks On his way home, in 
New York, he contracted a mild afeb- 
rile respiratory infection, confining 
him to bed for only two days, but fol- 
lowed by a cough Upon leachmg New 
Orleans he noticed that he lacked ener- 
gy and was slightly dyspneic on mount- 
ing stairs Examination April 2, 1928, 
revealed an irregular, rapid heart, no 
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murmurs, but extia systoles and pulsus 
allcmans, while an clcctrocai diographic 
tracing made by Dr. Rosen disclosed 
auriculai fibrillation, \entiicular extra 
systoles and evidence of myocardial 
disease Cardiorespiratory test (F) 
at this time showed a pool response 
with a gieat 1 eduction m \ital capacity 
since the former test. 

Response G (Case p}) A realtor 
58 yeais old; weight 155 lbs ; height 
5 ft jYz in , consulted me Jan. 20, 
1928, for an oppressed feeling in the 
chest while walking fast, associated 
with a peculiar tingling sensation in 
left aim and left hand There was no 
actual pain. He had noticed the symp- 
toms for the past tw o months whenever 
he w r alked fast, and lie slated that w'hen 
he stopped the sensation w r otild pass 
off piomplly. There was no enlarge- 
ment of the heart and no munnurs 
were audible until he w-alked briskly 
up and down the examination 100m 
20 times, when a soft systolic muimur 
became audible at the apex The re- 
sponse (G) to the cardioiespiratory 
test suggested myocardial weakness 
and he v r as advised to go to Clifton 
Springs foi treatment of his heart. 
Unknown to me he consulted a con- 
fiere of mine, not telling him of my 
advice, and the latter, not healing a 
murmur, told him that his heart was 
normal. Three months later he had an 
attack of coionaiy thrombosis while 
walking on the street, followed by dila- 
tation and hypostatic pneumonia, fiom 
which he died Apnl 27, 1928 The 
response to the cardiorespiratoiy test 
and the increase 111 pulse rate, as well 
as the appearance of a systolic muimur 
at the apex after the test gave definite 
ce of myocardial weakness 


Response H (Case 95). An execu- 
live 49 yeais old; weight 203 lbs; 
height 5 ft. m, a mild diabetic, 
had been under obseivation since 1915 
and lepeated examinations of his car- 
diovascular s)stem had never shown 
any abnormality until Nov 30, 1927, 
when lie complained of a dull, aching 
pain m the cardiac region, not con- 
stant, but coming on usually after walk- 
ing The heart w ? as not enlarged, there 
wcie no muimurs audible befoie the 
Cciidiorespiiatory test (H) was run, 
u Inch gave a poor 1 esponse , with ap- 
pearance after the test, of extra sys- 
toles and a soft systolic muimur at the 
apex He w f as advised to go to bed 
and 1 est his heart, but instead, he went 
to Atlanta to attend a football game, 
where he had a severe attack re- 
sembling angina pectoris In spite of 
rest and withdrawal fiom business ac- 
tivities, he continued to ha\e anginal 
attacks and he died fiom coronary 
thiombosis Jan 27. 1930 

Chait IV. This chait is presented 
to show a tendency to overaction 111 
blood picssuie responses in cases of 
hypertension when the cardiac mus- 
culatuie is compensated 
Responses A, B, and C (Cases 96, 
P7, and pS) These all died from cer- 
ebral hemorrhage 111 two and one-half 
yeais, one and thiee-quarter years, and 
five months, respective^, after the tests 
weie made The poor response (C) of 
a man 53 yeais of age, with arterioscle- 
rosis and a histoiy of pievious hyper- 
tension, denoted a failing heart muscle 
which coincided with his clinical pic- 
ture After compensation of his heart 
there was a leturn of hypertension, 
death following from cerebial hemor- 
rhage 
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Responses D and B (Case pp) 


blood pressure of 180 mm results in 


piacticing physician 51 years of age, a a systolic blood pressure of 250 mm 


case of hypertension secondary to 
chi 0111c pyeloneplmtis, had a compen- 
sated heart m 1926 (D) , symptoms of 
beginning loss of compensation in 1928 


the danger of carrying out the test on 
cases of hypertension with initial blood 
pressure of 180 mm or over, is at once 
manifest and is to be discouraged 


CHART IS 
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Chart IV Showing responses to the cardiorespnatorj test on cases with hyper- 
tension with tendency to hyperactivity A and B are normal responses Both died from 
cerebral hemorrhage C is a poor response showing weakened heart muscle After heart 
had compensated patient died from cerebral hemorrhage G, I, and J are hyperacme 

responses (see text) 


(E) , which disappeared on curtailment 
of activities At present he is free from 
any symptoms of lack of compensation, 
while response (no 99c in protocol) 
denotes that he has full compensation 
F, G, H, I, and J are well except for 
hypertension 

When one realizes that a rise of 70 
mm in blood pressure over an initial 


Chait V This demonstrates vari- 
able responses obtained on the same 
individual with varying amounts of air 
expired at varying pressures 
Responses A, B, C, and D An exec 
utive 56 years old, obese, weighing 
21 x lbs , unless instructed to breathe m 
full lung capacity, invariably presented 
a poor response at first test followed 
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Chart V Showing responses to cardiorespiratory test when varying amounts of 
air are expired through spirometer at varying pressure (see text) 


m five minutes by a normal response The importance of cautioning the 
when he was properly cautioned patient to breathe his full vital capacity 

Responses E,F,G, H, and I Anoi- at a constant pressure of 20 mm of 
mal individual 35 years old, gave a mercury is manifest from an examina- 
normal response (E) with the proper tion of these marked variations ob- 
technique, a slightly higher response tamed on the same individual I have 
(F) when the same amount of air was experienced no trouble m getting the 
expired at a pressure of 50 mm instead full co-operation of patients, excepting 
of 20 mm Responses (G and H) are some women who seem to be unable to 
below normal, obtained by expiring breathe deeply 
varying amounts of air at a pressure 

of only 10 mm , while (I) was obtained Summary 

by extreme inspiration and expiration 1. A modification of the origin* 
of 260 cubic inches of air at a pressure cardiorespiratory test, devise y 
of 60 mm Frost, is described, which, on account 
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of its simplicity, is applicable to routine mg with the clinical picture of the 


clinical needs in evaluating cardiac 
cases 

2 A piotocol of 125 cases on whom 
160 modified cardiorespiratory tests 
were perfoimed, is piesented 

3 A poor response was obtained 
in 35 per cent, a fair response in 25 
per cent, and a normal response in 40 
per cent of the tests 

4 The response to the test corres- 
ponded to the clinical evidence of the 
functional capacity of the heart 

5 Charts of curves plotted from 
responses obtained in a number of cases 
observed over several years, are pre- 
sented, showing graphical^ the im- 
provement or decline in response to 
the cardiorespiratory test, correspond- 


case 

6 A failuie of the systolic blood 
pressure to respond in an increase of 
at least 20 mm denotes a weakened 
heart muscle, while a fall in the curve 
of the base line denotes a serious dila- 
tation of the heart The pulse rate, be- 
fore and after the test has clinical sig- 
nificance 

7 The cai diorespiratory test, when 
pioperly applied, is a valuable aid in 
the diagnosis and study of chronic 
myocardial insufficiency 

8 The test should be used with 
caution on cases of marked cardiac 
dilatation, on cases with a history of 
angina pectoris, and on cases of hyper- 
tension 
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Auricular Paroxysmal Tachycardia Caused 

by Digitalis 

Report of a Case* ** f 

By Arthur F Heyl, B S., M D , New Rochelle , N Y 


W HILE a patient, a man fifty 
years of age, stiff eung 

from congestive heart fail- 
ure and hypertension, was being digi- 
talized, 5 * 15 he returned to the clinic com- 
plaining of attacks of very tapid heart 
action He stated that they were abrupt 
m onset and varied in duration from 
a few minutes to twelve or more hours 
Some of these attacks were observed 
later m the clinic and thought to be 
auricular paroxysmal tachycardia This 
was confirmed seven weeks after their 
onset (see EKG no 148, plate I , com- 
pare original EKG no 123, plate I) 
Since these attacks were assumed to 
be spontaneous an attempt was made 
to prevent them by more complete dig- 
italization, following the suggestion 
made by Levme and Blatner 1 The at- 
tacks, however, became more frequent 
with this treatment and since a review 
of his history indicated that he had 
not been troubled by palpitation of this 
type before he first received digitalis, 
the possibility was evident that the 
digitalis might be the cause of his at- 

*Received for publication, May 4, 1931 
fFrom the New Rochelle Hospital Cardiac 
Clinic, New Rochelle, N Y 

**Lederle tablets and Davies, Rose and 
Company pills of the powdered leaf were 
the only preparations used with this patient 


tacks. He was then hospitalized for 
study to prove or disprove this theory 

History axd Physical Examination or 
The Patient on Admission to the Clinic 
The patient, a white male, fifty years of 
age, hospital clinic number 8739, was seen 
first on August 1, 1929 His chief com- 
plaint, primarily of an asthmatic nature, was 
shortness of breath during the night and 
early morning, or with effort This began 
about a year previously, following an attach 
of acute bronchitis 

His past history was essentially negatne, 
except for chronic bronchitis of fifteen years 
duration and pneumonia at the ages of thir- 
ty -seven and forty-five years He also had 
a severe attack of “grippe” during the win- 
ter of 1928-29 

His family history was irrelevant 
Physical Examination The patient was a 
well-nourished, tall, erect male A most 
striking over-development ivas noticed in lus 
full, barrel-shaped chest, with sunken supra- 
clavicular and suprasternal fossae There 
w r as no visible or palpable enlargement of the 
thyroid gland The more important physical 
findings were an emphysematous chest full 
of sibilant and musical rales and noticeable 
precordial and left axillary line bulging 
There was slight dullness at both bases 
Heart sounds both at the base and apex were 
distant and ill-defined At the lower left 
sternocostal angle "apex sounds” were best 
heard of natural quality No murmurs could 
be heard The apex and pulse rates were 
equal at no and 120, depending upon the 
position of the patient, reclining or erect, 
respectively The blood pressure was systolic, 
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Plate I EKG no 123, initial tracing before administration of digitalis showing left 
ventricular strain according to Barnes and Whitten 7 No 148, rate 180 per minute, 
one of many recurrent attacks of auricular paroxysmal tachycardia after digitalization, 
on a maintenance dose of 0 1 gm a day 
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Plate II EKG no 24 , leads II and III show rare premature auricular conlrnc 
Note respiratory effect on S-\\ave Made ten dajs after discontinuing og 
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170 mm , and diastolic, 130 mm of Hg 
There was moderate edema of the ankles 

On August 24, 1929, radiographic examina- 
tion of the chest at 77-inch focal distance 
revealed an aortic type heart with left ven- 
tricular enlargement, right interlobar pleural 
thickening, emphysema and bronchiectasis 
(plate XIII) 

On Jan 16, 1930, his blood chemistry was 
normal, as were also his blood count and 
urine analysis His blood Wassermann was 
negative 

A diagnosis was made of (1) Chronic 
heart disease associated with hypertension 
(pneumonia, chronic bronchitis, emphysema, 
bronchiectasis, asthma) , (2) Greatly en- 
larged heart, (3) Regular sinus rhythm, oc- 
casional premature contractions, sinus tachy- 
cardia, (4) Early congestive heart failure 

Although indicating that his attacks 
occurred only when he was receiving 
digitalis (EKG no 183, plate III) the 
evidence during this hospitalization was 
not convincing, because he came to the 
wards after weeks of such medication 
and no control period free from the 
drug and attacks of tachycardia had 
prevailed He was discharged without 
medication for the purpose of studying 
the condition further 

Tachycardia did not occur for three 
months until the patient on his own 
responsibility, because of dyspnea, took 
two grams of digitalis m ten days (o 2 
gm a day) This resulted in an attack 
of tachycardia which lasted intermit- 
tently for four days 

Auricular Paroxysmal Tachy- 
cardia Induced by Digitalis Three 
Times Under Controlled 
Conditions 

After two piore months without dig- 
italis, in which period he had no at- 
tacks, he was again admitted to the 
hospital, this time in marked congestive 
failure Following a rest of four days 


in bed without improvement, digitalis 
was administered It relieved him of 
failure but it also induced auricular 
paroxysmal tachycardia Two subse- 
quent observations with rest periods 
of seven days intervening, during 
which time digitalis was withheld, 
yielded additional proof that digitalis 
was the exciting cause of his attacks 

Period, One (control BKG no 24.3, 
plate IX) When 1 3 grams of digitalis 
had been given in twenty hours, the 
patient complained of palpitation and 
an auricular paroxysmal tachycardia 
was revealed (no 247, plate IX) Dig- 
italization was continued to the full 
calculated dose of 29 grams in three 
days and then discontinued because of 
a 2 I block, with a rapid ventricular 
rate The abnormal auricular rate 
continued (no 248, plate IX) There 
were no other toxic symptoms Three 
days later, transient “paroxysmal” at- 
tacks occurred as the result of ventric- 
ular response to each auricular impulse 
(no 250, plate IX) Subsequently, the 
patient’s usual sinus tachycardia pre- 
vailed, rate of 100 to no per minute 
(no 251, plate IX and no 252, plate 
X) 

Penod Two An interval of seven 
days elapsed without the administration 
of digitalis After the patient had re- 
ceived 09 gram in twelve hours, he 
was awakened by tachycardia two and 
one-half hours following the third dose 
of 03 gram This occurred at night 
and no tracing was obtained Due to 
an additional and final dose of o 3 gram 
four hours later, a 2 1 block with an 
auricular rate of 220 per minute re- 
sulted (nos 254 and 255, plate X) 

In the next four days, transient periods 
occurred, however, when the auricular 
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Plate III The last three strips are continuous 
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Plate IV EKG no 177, control 5 days prior to 183, nos 186, 187, 188 taken 
during 5 -da> interval alter 183 when digitalis had been temporarily discontinued Comp 
postural effects in leads III 
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Plate V Vagus pressure released at end of “stand-still ” 
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Plate VI EKG no 191, control made 20 hours after no 190 showing transition 
in lead II from the “normal’’ to the ectopic P-waves and an increase in rate No 192, 
control four hours later 
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tachycardia was attended by a j • i 
rhythm alternating with block (EKG 
nos 256 and 261, plate X). There- 
after, for three days a “normal” late 
and rhythm weie constant (nos 262, 
263 and 266, plate X) 

Penod Three Another week hav- 
ing intervened since the administiation 
of digitalis, 09 gm was given within 
ten hours Thiee hours after two- 
thirds of this amount had been taken, 
he had a regular sinus lhythm, with 
a “normal” rate (no 267, plate XI) 
Three and three-quarters hours after 
the final third (03 gm ), the patient 
complained of tachycardia (no 268, 
plate XI) Block again followed for 
two days (nos 269, 270, 271 and 273, 
plate XI) and on the second and third 
days after digitalis had been discon- 
tinued, short periods of palpitation 
(1*1 rhythm) weie again observed by 
the patient and internes but no electio- 
cardiograms were taken. A “normal” 
late with regular sinus rhythm sub- 
sequently prevailed (nos 274, 275, not 
reproduced; and 276, plate XI, re- 
corded on succeeding days) 

Additional Observations 

In an attempt to obtain more infor- 
mation relative to the origin of this 
patient’s paroxysmal attacks and the 
relation to them of digitalis, additional 
observations and tracings were concui - 
rently made The effect of vagus stim- 
ulation by compression and eye-ball 
pressure , of exercise , of forced cough- 
ing ; of holding a deep inspiration ; all 
before and after the administration of 
digitalis, and the effects of amyl-mtrite 
inhalation, when no digitalis had been 
given, were studied 

Vagus Stimulation At this time, 


no digitalis having been administered 
for forty-six days, right vagus com- 
pression, left vagus compression, right 
then left eye-ball pressure, all failed to 
alter materially the control electrocardi- 
ogram (no 293, plate XII) 

During digitalis administration, 
vagus stimulation gave results which 
varied apparently with the dosage 
Right vagus compression produced car- 
diac standstill for 3 6 seconds and slow- 
ing subsequently to a rate of 40 and 50 
per minute, after the patient had re- 
ceived 1.2 gms of digitalis in divided 
doses during a period of twenty-five 
hours The P-waves were sharpened 
and the T-waves deepened (no 190, 
plate V) 

Following an increase in the daily 
dose of digitalis, vagus pressure failed 
to pnoduce cardiac standstill Sharp- 
ened P-waves, lengthened P-R inter- 
vals and a 2 1 block did result (no 
193, plate VII) 

With still another increase m the 
daily dose, the only result of left vagus 
compression was expressed by sharp- 
ened P-waves Right vagus compres- 
sion at first almost completely obliter- 
ated the P-waves and reduced the P-R 
interval fiom 020 to 012 second 
(nodal rhythm; dislocation of pace- 
maker) The T-waves were not af- 
fected as before (no 198, plate VIII) 
Space does not permit reproduction of 
the electrocardiogram but in this same 
tracing right and left eye-ball pressure 
separately gave the same results as 
right vagus (neck) compression 
At another time, two days after 1 2 
grams of digitalis had been given in 18 
hours, a run of auricular paroxysmal 
tachycardia was interrupted by right 
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Plate VII Note the gradual transition in the last strip from ectopic to normal 
rhythm following vagus release 
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Plate VIII 
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vagus piessuie and resulted m 5 *i, 3 1, 
2:1 block (no 256, plate X) 

The only effect of exercise after 
digitalis had been withheld for forty- 
six days was to mciease the rate from 
100 to no per minute Aftci digitalis 
had been admimsleied, exercise re- 
sulted in tall, sharply pointed, ectopic 
P-waves (no. 157, plate II) like those 
appearing in his first recoided amicular 


previously having been administered 
(no 267, plate XI) This effect also 
was observed when no digitalis had 
been given 

Holding a deep inspiration induced 
the ectopic P-waves, following the ad- 
ministration of digitalis (no 193, plate 
VII). When digitalis had been with- 
held for many days, this could not be 
duplicated 



Plate IX EKG no 208, control after 1 month without digitalis No 247. rate 
150 per minute 


paroxysmal tachycardia (no 148, plate 
I). On another occasion, the effort 
of sitting up in bed transformed an 
auricular paroxysmal tachycardia, with 
a 2 1 a-v block, auricular 1 ate of r8o 
per minute, to the same type of tachy- 
cardia with auricular and ventricular 
rates of 150 per minute Reclining 
again resulted in the original block (no 
183, plate III) These variations were 
immediately 1 epeated and recorded 
three times with the same result 
The act of coughing produced the 
characteristic ectopic P-waves, digitalis 


The only effects of amyl-mtrite in- 
halations six days after digitalis had 
been discontinued were an mciease m 
the rate from 100 to 120 per minute 
and slight elevation and sharpening of 
the P-waves (no 277, plate XII) 

Spontaneous Premature 
Contractions 

Spontaneous auricular premature 
contractions were recoided in only two 
of the forty-five tracings from this 
patient made during more than one 
year’s observation In the first in- 
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stance they occurred during digitalis 
administration (no 157, lead II, plate 
II) Nine months later, when no digi- 
talis had been given for ten days, such 
premature contractions of spontaneous 
occurence were recorded (no 24, leads 
II and III, plate II) 

Spontaneous ventricular contractions 
also were rare (no 191, lead I, plate 
VI, no 247, lead II, plate IX) 

Comments 

A thorough search of relevant work 
published since 1912 failed to reveal 
an instance of auricular paroxysmal 
tachycardia that was definitely proved 
to be due to digitalis 

Bastedo 2 has reported a case of par- 
oxysmal (auricular) tachycardia which 
he considered as produced by digitalis, 
but the origin of this disturbed cardiac 
mechanism is not accurately demon- 
strated since the tracings are poly- 
grams 

Howard 3 presents one case and cites 
eleven others from the literature of 
double, auricular and ventricular, 
tachycardia due to digitalis He pub- 
lished only one electrocardiogram from 
his patient in which he found co-exist- 
mg auricular and ventricular tachy- 
cardia with rates of 195 and 160 re- 
spectively The P-waves, as he states, 
are inverted and therefore “this repre- 
sents an auricular tachycardia originat- 
ing m an ectopic focus in the auricle" , 
but the repetition of such production 
was not obtained because of the pa- 
tient’s death It is not possible to state 
with certainty that the digitalis was the 
cause 

Luten 4 reported four patients with 
normal cardiac mechanisms in whom 
temporary auricular tachycardia devel- 


oped with atrioventricular dissociation 
after receiving large amounts of digi- 
talis No mention is made of their be- 
ing paroxysmal m type, having their 
origin in ectopic foci Reporting an 
electrocardiogram of his Case 3, he ex- 
pressed the belief that the rhythm orig- 
inated in the auricle “Auricular waves, 
however, cannot be clearly distin- 
guished, either in this paroxysm or m 
that part of the record which immedi- 
ately precedes it ” 

With the exception of Howard's case 
none of the eleven others which he re- 
ported, including Luten’s, apparently 
conform to the accepted definition of 
paroxysmal tachycardia, having its ori- 
gin in an ectopic auricular focus 
(Lewis 6 ), and in none of them do re- 
peated cause and effect observations 
make it possible to state with certainty 
that the digitalis induced the attacks 

While in our case a tracing was not 
obtained showing the actual onset of a 
usual attack, it was observed clinically 
to be abrupt and furthermore, the ec- 
topic origin of the P-waves is clearly 
evident 

A midday control tracing (no 191, 
lead II, plate VI), taken by the tech- 
nician, does show the gradual develop- 
ment of the ectopic P-waves and a 
progressive shortening of the T-P in- 
terval with an increasing rate This 
no doubt is the manner in which the 
paroxysmal attacks originate in tins 
patient and from which the 2 x block 
at a higher stage of digitalization re- 
sults Further, in the last six com- 
plexes of no 193, plate VII, following 
the release of right vagal pressure, is 
shown the gradual relinquishment of 
such an ectopic rhythm coriesponding 



868 


Arthur F. Heyl 



Plate X 
per minute 


EKG no 254, auricular rate 220 per minute 


No 255, auricular rate 180 



v EKG no 267, three hours after administration of total of 0 6 gm digitalis 

digitalis’ tIirce hours and fort} -five minutes after final total administration of 09 gm 
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Plats XII EKG no 284, control 26 days after discontinuing digitalis Note 
>ostural and respiratory effect on deviation of electrical axis as compared with No 293 
wenty days later 
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to an end phase of his auricular par- 
oxysmal tachycardia 

In electrocardiogram no 183, plate 
III, while the auricular paroxysmal 
tachycardia is present with a 2 1 block, 
the onset of 1:1 rhythm, the release 
of block, is nicely shown, occasioned 
by sitting up in bed The interruption 
of such ventricular response, re-estab- 
lishment of a 2 1 block, is also shown 
Such transitions likewise are seen in 
no. 250, plate IX, without previous 
effort 

Summary and Conclusions 

1 Presented with an adult male, 
past middle age, having hypertension 
and congestive heart-failure, it was ob- 
served more than nine times that the 
digitalis, which gave him relief from 
his symptoms (dyspnea, cough, passive 
congestion, edema) concomitantly in- 
duced auricular paroxysmal tachycar- 
dia followed by a 2 1 block, in which 
the abnormal auricular mechanism pre- 
vailed 

2 These abnormal rates and 
rhythms occurred only as the result of 
digitalis administration 

3 The writer was unable to find 
any reference m the literature to such 
a mechanism due to digitalis so con- 
clusively proven 

4 Various methods, such as effort, 
deeply held inspirations, forced cough- 
ing and amyl-nitrite inhalations were 
utilized in an attempt to induce the 
attacks, both m the presence and in 
the absence of digitalis administration 
When no digitalis was being adminis- 
tered they were consistently unsuccess- 
ful Ectopic P-waves like those occur- 
ring with his attacks were, however, 
obtained, but m only one instance, by 


forced coughing, when he was free 
from the drug 

5 Various attempts were made to 
ascertain the effects of vagus stimula- 
tion. While he was free from digitalis, 
external vagus stimulation did not pro- 
duce any change in the cardiac rate or 
rhythm nor any electrocardiographic 
variations. Neither did digitalis alone, 
even in full dosage, slow the rate as 
would have been true had it acted di- 
rectly on the vagus But the heart at 
different times, affected by different 
amounts of digitalis, was rendered sus- 
ceptible to external vagus stimulation 
111 effects varying from complete car- 
diac standstill to 5 1, 3 1, 2 1 block, 
with auricular slowing ; to nodal 
rhythm and no slowing, or to ectopic 
P-waves and no slowing, depending on 
the size of the dose These vagus re- 
sponses, occurring only in the heart 
affected by digitalis, correspond to the 
method of Weil 6 for determining the 
onset of toxic digitalis effects 

6. Spontaneous premature contrac- 
tions were exceedingly rare, either of 
auricular or ventricular ongin, m the 
presence or absence of digitalis admin- 
istration 

7. No toxic symptoms due to digi- 
talis ever occurred, even with full cal- 
culated dosage, except the abnormal 
mechanisms previously mentioned. 

8 The practical significance of 
these observations is, as others have 
noted, that graphic methods are espe- 
cially valuable for diagnosis in patients 
with sinus tachycardia, particularly m 
those who need and are receiving digi- 
talis In this instance even mild doses 
repeatedly resulted m auricular par- 
oxysmal tachycardia, with or without a 
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2 i block with a lapid ventricular rate, 
which without electrocardiographic 
control, might naturally have led to the 
futile use of more digitalis and in- 
creased toxicity in an effort either to 
slow the ventricular rate or to prevent 


the often recurring “clinical” auricular 
paroxysmal tachycardia. 

I am indebted to Dr Harry Gold of New 
York for his helpful criticism and sugges- 
tions in the preparation of this report 


REFERENCES 


1 Levine / Samuel A , and Blatner, Harry 
The treatment of paroxysmal auricular 
tachycardia, Am Jr. Med Sci, 1926, 
CIiXXII, 660-664 

2 Bastedo, Walter A • The signs of over- 
dosage in digitalis administration, Am 
Practitioner, 1912, xlvi, 609 

8 Howakd, T Double tachycardia Co- 
existing auricular and ventricular, due 
to digitalis, Am Jr Med Sci , 1927, 
CLXXiir, 165-168 

4 Luten, D Clinical studies of digitalis * 
II, III, Arch Int Med, 1925, xxxv, 
74-79 


B LE\vis, Thomas The mechanism and 
graphic registration of the heart beat, 
p 240, 3rd, Ed , 1925, Shaw and Sons, 
Ltd , London 

c Weil, Alfred Beitrage zur klmischen 
Electrokardiographie II Mitteilung, 
Ergebnisse des Vagusdurck-Versuches, 
Deutsch Arch f khn Med , 1916, 
cxix, 39 

7 Barnes, A R, and Whitten, M B 
Study of T-wave negativity m predom- 
inant ventricular strain, The Am Heart 
Jr, 1929, v, 14 


Hospital Diets 

tv A ROUTINE hospital diet should no more be a mysterious affair than 
a prescription for the pharmacist If its existence is at all justified, 
it should be based on the same rational principles that govern all other 
forms of therapy A routine diet should have a purpose, a plan, and an 
objective; it should be based on the laws of nutrition, it should contemplate 
specific needs m the patient , it should have its indications and its contraindica- 
tions Properly employed, the routine hospital diet becomes a convenience to the 
physician, to the administrative staff, and to the patient” — (From Clinical Die- 
tetics, by Harry Gauss, MS, MD, FACP, C V Mosby Company ) 



Medical and Surgical Problems Associated With 
Coronary Sclerosis*? 

By Arlie R Barnes, M D , P A C P , Rochester, Minn 


T ODAY, beyond doubt, heart dis- 
ease is the “captain of the men 
of death” Coronary sclerosis 
accounts for a large proportion of 
deaths from heart disease This might 
not be so depressing if death from 
coronary sclerosis came after a long 
life, but too often the condition claims 
its victim when he is m his prime and 
when elsewhere m his body there is no 
evidence of serious deterioration 
There is a distinct need for a review of 
the common aspects of this disorder, 
to bring into sharper view its clinical 
manifestations, and to call attention to 
the bearing the newer knowledge has 
on the solution of the many problems 
winch coronary sclerosis presents 
Additions have been made to knowl- 
edge of the normal coronary circula- 
tion and its pathologic changes Spalte- 
holz, Gross, Whitten and Campbell 
have greatly enlarged knowledge of 
the normal coronary circulation The 
distribution of the branches of the 
right coronary artery to the basal and 
posterior portion of the left ventricle, 
described by these writers, has not re- 
ceived the attention it deserves and 
the result has been failure to appreci- 

*Submitted for publication, May 7 . 1931 
fFrom the Division of Medicine, The 
Mayo Clinic, Rochester, Minnesota 


ate the frequency with which that por- 
tion of the left ventricle may be the 
site of infarction The work of Whit- 
ten disclosed striking variation m the 
structure of the coronary arteries, de- 
pending on whether they are distribu- 
ted to the right or the left ventricle 
Branches of either the right or the left 
coronary artery, going to the left ven- 
tricle, leave the main trunks at right 
angles, penetrate the myocardium, and 
when they reach the endocardial sur- 
face turn at right angles, ending m a 
mass of fine arterioles This has the 
effect of fixing the mam trunks at the 
points of origin of the penetrating 
branches When arteriosclerosis oc- 
curs, with resultant lengthening of the 
vessel, it leads to more or less angula- 
tion of the main branches at the points 
of fixation This, together with the 
disproportionate degree of arterioscle- 
rosis that occurs about the mouths of 
these penetrating branches makes for 
greater narrowing at these points, and 
increases the liability to thrombosis of 
the main branches 

On the other hand, the smaller 
branches of the right coronary artery, 
going to the right ventricle, spread out 
m the same plane as the mam divisions 
from which they arise, and these small 
branches anastomose freely This may 
be one explanation of the almost total 
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absence of acute infarction m the 1 lghl 
•v cntricle 

Gioss is of the opinion that with 
advancing } eai s thci e is increasing un- 
povci ishnient of the circulation through 
the right coronary artery as computed 
with that through the left Whitten s 
studies did not support that mcw, for 
he wiote “The poition of the light 
coronal y arter) which supplies the left 
ventncle keeps pace in its vasculai de- 
velopment with the left coionary arleiy 
in successive decades” Certain!} if 
myocardial infarction can be considered 
as an index of the inadcquac} of the 
coronal y circulation, the ovci whelming 
frequency of its occuirence in the left 
ventricle indicates failure of the cn di- 
lation to the left ventricle with advanc- 
ing }eais rather than failure of the 
circulation of the right ventricle 

Comparatn e anatomy shows that the 
presence of coronary arteries is associ- 
ated with the development of a cortical 
myocardium 20 In the lowei animals 
the blood circulates in the mtrati abccu- 
lar spaces, through the whole thickness 
of the cardiac walls Higher m the 
animal scale, m reptiles, the inner tra- 
becular part of the myocardium retains 
a thebesian, sinsusoidal circulation 
while there is a definite coronary cir- 
culation to the cortical portion of the 
ivall. There is free communication be- 
tween these two systems of circulation 
In the rabbit “the thebesian, mtertra- 
becular circulation is much reduced, but 
it retains its connections with the cor- 
onary capillary system, and persists as 
an integral part of the adult myocardi- 
al blood supply ” 25 It is not surprising, 
therefore, that Wearn 26 and his co- 
workers 17 have been able to demon- 
strate m man communication of the 


coronnr} circulation with the chambers 
of the venlnclcs, cither by way of the 
thebesian vessels or by means of cor- 
onal} capillaries communicating direct- 
1> with the vcntriculai chambers. Cases 
of bilateral occlusion of the ostia of the 
coronary arteues have been reported 
The occlusions presumably had oc- 
ctincd giadually, and pi obably had ex- 
isted for some tunc prior to the attack 
It is apparent that in such cases the 
circulation to the heart had to take 
place by way of the thebesian veins, 
through their connection with the cor- 
onary circulation 

Besides the thebesian circulation, 
there is a variable degree of pre-capil- 
Iai) anastomosis of the coronary ar- 
teries The coronary arteries are no 
longer considcied to be strictly end 
arteries The degree of anastomosis 
appears to have individual variation, 
and on this account it may be assumed 
that some persons are inherently en- 
dowed with a coronary circulation 
which is little able to cope with acute 
closure of a coronary vessel The de- 
giee of anastomosis tends to increase 
with advancing age, and that may be 
one reason why few r er persons more 
than seventy years of age die of acute 
coronary occlusion than those of an 
earlier age The rate of obliteration 
of coronary vessels also plays an im- 
portant part m the extent to which 
anastomotic channels develop The 
studies of Oberhelman and LeCount 
may be interpreted to mean that m 
those normal hearts m which there is 
a negligible amount of anastomosis of 
the coronary vessels and in which the 
arteries are essentially end arteries, 
sudden occlusion of an artery is likely 
to result m sudden death In hearts 
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which aie fairly normal, and which 
possess rich collateral circulation, sud- 
den occlusion of a vessel may be well 
tolerated, may lead to infarction and 
subsequently to healing by fibrous re- 
placement In hearts with slow devel- 
opment of sclerotic narrowing, abun- 
dant coronary anastomosis is likely to 
occur and it is m this group that sud- 
den coronary occlusion is best toler- 
ated As Benson remarked, “It must 
be concluded, then, that arteriosclerotic 
narrowing of the coronary arteries as 
related to thrombosis of these vessels, 
is not an unmitigated evil in that it 
gradually prepares them for the catas- 
trophe that is to come ” 

The pain observed following acute 
occlusion of a coronary vessel certainly 
appears to have a definite pathologic 
basis The major difference between 
this pain and that which is unassociated 
with coronary occlusion is probably one 
of degree only Atheroma of the coro- 
nary arteries is the common lesion 
found in cases of coronary sclerosis, 
and the pain is considered to be the re- 
sult of anoxemia 14 due to a blood sup- 
ply “suddenly insufficient for the needs 
of the heart muscle for the moment” 10 
In certain cases of angina pectoris, suf- 
ficient changes m the coronary vessels 
to account for inadequate blood supply 
are lacking, and a paroxysmal vasomo- 
tor spasm has been postulated to ex- 
plain these cases The demonstration 
by Anrep and Segall that there is vaso- 
motor control of the coronary circula- 
tion in the dog might be regarded as 
supporting the conception of such a 
mechanism of production of pain 
However, the explanation of anginal 
pain on the basis of paroxysmal vaso- 
motor spasm is at present devoid of 


any reliable clinical or experimental 
pi oof 

Angina pectoris is sometimes ob- 
served in cases of pernicious anemia , 33 
hyperthyroidism , 12 and paroxysmal 
tachycardia 0 There are evidences that 
in many of these cases the coronary 
vessels are not the seat of notable dis- 
ease It seems highly probable that 
the factor productive of pain, common 
to all these mechanisms, is a coronary 
circulation that is inadequate in the 
amount of oxygen furmshed to the 
cardiac muscle It is important to note 
that angina pectoris arising from any 
of these conditions is usually overcome 
by correction of the underlying dis- 
tuibance Consequently, the prognosis 
of angma pectoris, when it arises from 
these causes, is much better than when 
the condition has its origin in coronary 
sclerosis 

Coronary sclerosis affects the mam 
branches of the coronary vessels, di- 
minishing in degree as the smaller 
branches are approached Even in cases 
of malignant hypertension, the arteri- 
oles are less affected than are the 
arterioles elsewhere m the body 16 The 
intima is eccentrically thickened, and 
atheroma is the common lesion This 
may lead to gradual occlusion of a 
large vessel, and subsequent canaliza- 
tion of the occluded portion occurs 
rather commonly Thrombi frequently 
form at the site of ulcerating and cal- 
careous atheromatous plaques, leading 
to sudden occlusion of the vessel at 
that point Syphilis at present is re- 
garded as having little significance m 
the production of disease of the coro- 
nary vessels, except at their oiigm, 
where syphilitic aortitis frequently 
leads to occlusion of the ostia 
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The myocardium, in cases of coro- 
nary sclerosis, may not exhibit changes, 
or it may be involved in vaiying de- 
grees of myocardial necrosis and re- 
placement with fibrous tissue. Diffuse 
myofibrosis, interspersed with fairly 
normal muscle fibers, is found in the 
region supplied by a severely diseased 
vessel, and probably results from grad- 
ual occlusion of the vessel This pro- 
cess is considered to be due to chronic 
infarction, and its degree will be influ- 
enced by the amount of injury that 
exists m the vessel, and by the extent 
of the development of accessory chan- 
nels of circulation Hypertrophy of 
the heart is present m the majority of 
cases of coronary sclerosis, but this is 
probably the result of the frequent as- 
sociation of the condition with hyper- 
tension. It is not uncommon, however, 
to encounter hearts of normal size with 
severe degrees of coronary sclerosis 

Coronary sclerosis and peripheral 
arteriosclerosis are not necessarily con- 
comitant phenomena Essentially nor- 
mal coronary arteries are seen at times 
in cases of marked peripheral arterio- 
sclerosis Conversely, the coronary ves- 
sels may be markedly sclerosed, while 
there may be little injury to the periph- 
eral vessels 

Knowledge of the etiologic factors m 
coronary sclerosis is inadequate It 
seems fair to consider that coronary 
sclerosis is a part of the aging process, 
and the aphorism that “a man is as 
old as his arteries” might be changed 
to state that "a man is frequently as 
old as his coronary arteries” Coronary 
sclerosis and coronary occlusion are 
much more likely to develop m men 
than in women A person whose fam- 
ily history contains records of severe 


vascular disease is predisposed to the 
development of coronary sclerosis. The 
ordinary acute infections appear to be 
unimportant ; in fact one is struck by 
the frequency with which patients who 
have coronary disease give histories of 
being remarkably free from episodes 
of acute infection Syphilis is a factor 
in coronary disease m those cases m 
which syphilitic aortitis produces atre- 
sia of the coronary orifices. It is diffi- 
cult to evaluate the part focal infection 
plays m the production of disease of 
the coronary vessels One gets the im- 
pression that patients who have coron- 
ary sclerosis have, if anything, less 
focal infection than the average patient, 
whereas patients with much focal in- 
fection do not seem unduly prone to 
the development of coronary sclerosis 
In my experience, removal of foci of 
infection m cases of coronary sclerosis 
has not produced any evident effect on 
the course of the disease. The occur- 
rence of hypertension accelerates the 
development of coronary sclerosis, as 
does diabetes mellitus Persons with 
certain constitutional characteristics 
tend to be victims of coronary sclerosis 
Such persons aie often powerfully 
built, and are possessed of great energy 
and endurance A life that is strenu- 
ous either mentally or physically is 
frequently the lot of patients who die 
from disease of the coronary vessels 

The most characteristic symptom of 
coronary sclerosis is angina pectoris 
Heberden’s original description 13 of 
angina pectoris is exact, and little has 
been added to it since Heberden wrote 
as follows* 

"They who are afflicted with it are seized 
while they are walking (more especially if 
it be up-hill, and soon after eating) with 
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a painful and most disagreeable sensation 
m the breast, which seems as if it would 
extinguish life if it were to increase or 
continue, but the moment they stand still 
all this uneasiness vanishes 
“In all other respects the patients are, 
at the beginning of the disorder perfectly 
well, and m particular have no shortness 
of breath, from which it is totally differ- 
ent The pam is sometimes situated in 
the upper part, sometimes m the middle, 
sometimes at the bottom of the os sterm 
and often more inclined to the left than 
to the right side It likewise extends very 
frequentlj from the breast to the middle 
of the arm The pulse is, at least some- 
times, not disturbed b> the pam, as I have 
had opportunities of observing by feeling 
the pulse during the paroxysm Males are 
more liable to this disease, especially such 
as have passed their fiftieth year After 
it has continued for a year or more, it will 
not cease as instantaneously upon standing 
still, and it will come on not only when 
persons are walking, but when they are 
lying down, especially if they lie on the 
left side, and oblige them to rise out of 
their beds In some inveterate cases it 
has been brought on by the motion of a 
horse or carriage and even by swallowing, 
coughing, going to stool, speaking, or any 
disturbance of mind 

“Such is the usual appearance of this 
disease, but some varieties may be met 
with Some have been seized while they 
were standing still or sitting, also upon 
first waking out of sleep, and the pam 
sometimes reaches down the right arm as 
well as the left and even down to the hands, 
but this is uncommon, in a very few per- 
sons the arm has at the same time been 
numbed and swelled In one or two persons 
the pam lasted some hours or even days, 
but this has happened when the complaint 
has been of long standing and thoroughly 
rooted in the constitution, once only, the 
very first attack continued the whole night ” 

It is often necessary to make a diag- 
nosis of angina pectoris when cardiac 
abnormalities are not revealed on gen- 
eral examination or by electrocardio- 


graphic or roentgenologic study It is 
as if one were called on to identify a 
man by the shadow he casts or by his 
silhouette and to do that one must be 
familiar with every curve, shadow and 
gesture of the man To identify a case 
of angina pectoris without any assist- 
ance from any methods of examination 
demands a most complete mental pic- 
ture of the syndrome 

I should like to call attention to He- 
berden’s localization of the pam in the 
sternal region, inasmuch as pains in 
the lateral portion of the thorax fre- 
quently are construed incorrectly as 
symptoms of disease of the coronary 
arteries If pain occurs in the region 
of the sternum following exertion the 
presumption is that the case is one of 
coronary disease, and only the best evi- 
dence is sufficient to attribute the pain 
to any other cause On the other hand, 
when the pam is m the left lateral por- 
tion of the thoracic wall, the evidence 
is against a diagnosis of coronary dis- 
ease and that diagnosis should be made 
only after the most careful analysis of 
the symptoms If the pam is in the 
left lateral portion of the thoracic wall 
one must first think of myalgia, inter- 
costal neuritis, herpes zoster, renal 
colic, diaphragmatic hernia, adherent 
pericardium, referred pains caused by 
arthritis of the thoracic portion of the 
spinal column, lesions of the spinal cord 
and even the indefinite pains of neur- 
asthenia often associated with cardiac 
neurosis 

The most characteristic feature of 
the pam of coronary disease is that it 
is precipitated by any factor which in- 
creases cardiac work and is fairly 
promptly relieved when the increased 
demand on the heart ceases The on- 
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set of pain following walking is much 
more convincing in making a diagno- 
sis than it is when it follows the use 
of the arms, and stooping or bending. 
The latter exercises bring into play the 
thoracic muscle, or the spinal column, 
and lack the value in differential diag- 
nosis of walking, in which many 
muscles are used. The relation of the 
pain to changes of weather often iden- 
tifies it as of rheumatic ongin The 
details of the manner m which the 
patient gets relief may be of diagnostic 
value. One patient, who had his pain 
m the precordium at night, and who 
obtained relief by taking warm drinks 
or by sitting with his back to the fire, 
proved to have an area of anesthesia 
m the left lateral portion of the thorax, 
at the site of his pain, due to advanced 
hypertrophic arthritis of the thoracic 
portion of the spinal column 

The brief duration of the pain of 
coronal y disease should be noted 
When a patient is subject to repeated 
attacks of thoracic pain, which last 
from a half hour to several hours, one 
must hesitate to make a diagnosis of 
angina pectoris A single episode, or at 
most two episodes, of prolonged pre- 
cordial pain, may be shown to be as- 
sociated with one or more attacks of 
coronary occlusion, but a series of such 
suzures cannot be so interpreted 
Coronary sekrosis may manifest it- 
self by other symptoms than angina 
pectoris Paroxysmal nocturnal dysp- 
nea, with or v ithout pulmonary edema, 
in iy be the chief manifestation of cor- 
o.nr ‘.ckro-is However, this syn- 
drom - mov; frequently ob-cved m 

th »•>(- ^ m v huh e<>ro »arv scWo-i* 

* 

i v a ' wuU < hs n< rtcu- 


Willius and Brown found that m 
twenty'-six per cent of patients with 
coronary^ sclerosis, the disease was 
manifested by progressive myocardial 
failure, unassociated with seizures of 
pam Scott, likewise, has emphasized 
the fact that there is a considerable 
group of patients without anginal pam 
or hypertension, who run the charac- 
teristic course of heart failure which 
proves, at necropsy, to have its basis 
m coronary sclerosis As he stated, 
these patients often are considered to 
be suffering from chronic myocarditis, 
which is an erroneous term This term 
is doubly unfortunate, indicating that 
the pathologic piocess in the heart is 
inflammatory and implying that 
“chronic infection elsewhere in the 
body is responsible for the myocardial 
damage ,” 22 for neither of which as- 
sumptions is there substantiating clini- 
cal or experimental evidence 

And finally, all students of this sub- 
ject arc familiar with the fact that 
coronary sclerosis, even with coronary 
occlusion and chronic myocardial in- 
farction, is found in persons who have 
had no clinical signs of heart disease 
to the time of their death Tins group 
was designated occult coronary disease 
by WiHius, and comprised forty per 
cent of lus cases. 

On general examination there may 
be no objective evidence of heart 
disease, and as previously mentioned 
the diagnosis must rest solely on the 
interpretation of the patient's symp- 
toms fn a considerable proportion of 
cases a variable drgree of cardiac h>- 
j>crtrophy is present, and this usually 
o'-rur- with asocial rd hypertension 
Significant arrhythmia is rHitiwh, in- 
Pii'nrnarj rongt -lion, and 
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eventually hepatic enlaigement, with 
edema of the legs, occurs in cases which 
exhibit the syndiome of chronic heart 
failure 

The roentgenogram of the heart will 
confirm the presence of hypertrophy 
when it exists and often reveals cal- 
caieous deposits in the aorta It may 
also give evidence of widening of the 
aortic arch, due to torsion and slight 
ectasia, a finding that is often inter- 
preted erroneously as evidence of aor- 
tic aneurysm Needless to say roent- 
genographic evidence has only an indi- 
rect beanng on the diagnosis of coio- 
nary sclerosis 

The greatest confusion exists in the 
matter of the relation of the electro- 
cardiographic data to the diagnosis of 
coronary disease There is a tendency 
among clinicians to exclude the diag- 
nosis of coronal y disease m the ab- 
sence of significant electrocardiographic 
changes, and yet Wilhus 31 has shown 
that significant T-wave negativity or 
abnormalities of the QRS complexes 
were absent in 63 3 per cent of cases of 
angina pectoris As far as my experi- 
ence goes, coronary sclerosis can affect 
the electrocardiogram in only three 
ways First, a characteristic electro- 
cardiographic change usually is ob- 
served in the first two or three weeks 
following acute coronary occlusion, 
which in many instances is pathogno- 
monic ®’ 21 This is followed by inver- 
sion of the T-wave and a peculiar 
RS-T contour described first by Pardee 
and designated the coronary T-wave 
by him The term coronary T-wave 
is freely and loosely used, and yet this 
is the only instance that warrants such 
a designation The T-wave negativity 
may require six months to two years 


to disappear after infarction In the 
second place, coronary sclerosis may 
affect the function of the auriculoven- 
tricular bundle and may lead to vary- 
ing degrees of heart block Finally, 
it may impair conduction m either 
division of the bundle branches, lead- 
ing to vaiymg degrees of bundle- 
branch block with or without inversion 
of the T-waves There is yet another 
condition in which inversion of the T- 
wave is observed m coronary sclerosis , 
namely, when that condition is associ- 
ated with strain, predominantly of one 
ventricle, usually due to hypertension 
Our studies 4 indicate that this change 
is primarily due to unilateral ventricu- 
lar strain rather than to coronary scle- 
rosis Pardee 20 recently described a 
large Q-wave m lead III of the elec- 
trocardiogram, unassociated with right 
axis deviation, which he considers to 
be an indication of narrowing of a 
coronary branch or branches In six- 
ty-three per cent of the cases studied, 
this abnormality was not attended by 
significant changes in the T-wave If 
further critical studies confirm this ob- 
servation, it will become an important 
electrocardiographic sign indicative of 
coronary sclerosis 

Finally, it must be emphasized again 
that by no means is it necessary to 
have abnormalities of the electrocardio- 
gram before making a diagnosis of cor- 
onary sclerosis 

Acute coronary occlusion and myo- 
cardial infarction are much more com- 
mon events than is ordinarily supposed 
Studies which Ball and I made of the 
incidence of myocardial infarction 
among 1,000 consecutive patients who 
came to necropsy showed that there 
was gross myocardial infarction in 4 9 
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per cent of heaits In the group of 
patients in that series who were more 
than fort)’’ years of age. the incidence 
is 6 8 per cent Conti ary to present 
ideas, occlusion of the blanches of the 
right coionaiy artcty that go to the left 
ventricle was found to be common It 
is no longei justifiable to speak of the 
anterior descending branch of the left 
coronary artery as “the artery of coro- 
nary occlusion’’. As a logical sequence 
to these observations we found infarc- 
tion of the postenor basal portion of 
the left ventricle to be practically as 
common as infarction in the apical and 
anterior portion of the left ventricle 
The study further emphasized that 
myocardial infarction is almost entire- 
ly confined to the left ventricle 

One cannot enter into a detailed de- 
scription of the pathologic changes 
which follow acute coronary occlusion, 
but certain features are worthy of com- 
ment Death may occur following 
acute coronary occlusion so quickly that 
an anatomic infarct may not have time 
to form If one wishes to demonstrate 
the coronary thrombus in these cases 
“scissors are unsafe instruments for 
opening the coronary arteries” because 
of the danger of dislodging the clot 
In cases in which infarction has existed 
a little longer, its presence may be indi- 
cated on gross examination only by a 
region in which muscle softening has 
taken place and not by changes m the 
surface coloring of the myocardium 
Rupture of the heart occurs m the first 
three weeks, as a rule It is the result 
of the rapid necrosis of the heart 
muscle which takes place at that time 
and not ordinarily the result of cardiac 
aneurysm, which occurs later, due to 
thinning of the muscle wall, associated 


with moie or less complete replacement 
of the muscle with fibrous tissue. Mail) 
infarcts will be overlooked unless the 
pathologist incises the left ventricle, 
parallel with and at a distance of o 5 
to 1 cm from the posterior interven- 
tricular septum When the muscle be- 
neath a depression in the surface of 
the left ventricle is sectioned, an un- 
derlying chronic infarction often is re- 
\ ealed Mural thrombi are formed fre- 
quently when the infarction extends 
thi ough to the endocardium, or m cer- 
tain cases of prolonged and severe myo- 
cardial failure The danger of a por- 
tion of this thiombus becoming dis- 
lodged and leading to serious or fatal 
embolism exists chief!) during the first 
three weeks after the thrombus is 
formed Pericarditis occurs in from 
twelve to fifteen per cent of cases of 
myocardial infarction , hence the physi- 
cal signs of this condition may be antic- 
ipated 111 relatively few cases of coro- 
nary occlusion Two or more infarcts 
of varying ages may be found in the 
left ventricle, and this often explains 
clinical facts and varying electrocardio- 
graphic changes that otherwise might 
prove puzzling 

Acute coronary occlusion frequently 
afflicts patients not previously subject 
to symptoms of heart disease Conner 
and Holt observed that sixty-two per 
cent of patients with coronary throm- 
bosis did not give histories of anteced- 
ent circulatory symptoms Although 
our experience, and that of Levine, has 
been that careful questioning usually 
will disclose a history of angina pec- 
tons or of other symptoms of heart 
disease, yet the fact remains that acute 
coronary occlusion is frequently the 
first intimation of a cardiac disorder 
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The onset of the attack may be signal- 
ized 'by a severe, prolonged attack of 
substeinal or epigastric pain, occasion- 
all) by an attack of severe suffocation, 
and m rare instances it may occur with- 
out pain and with little, if any, dyspnea 
The pain is distinguished from the 
ordinary attack of angina pectons 
chiefly by its duration Often large 
doses of morphine fail to relieve the 
patient of pam 

The appearance of the patient fol- 
lowing acute coronary occlusion is char- 
acteristic in the majority of instances 
There is an anxious, giayish facies, 
and the patient is bathed with perspira- 
tion Dyspnea is usually present Fre- 
quently the patient is nauseated, and 
severe retching and vomiting are seen 
in some cases Fever of one to three 
degrees develops on the second day and 
persists for several days The blood 
pressure usually falls, sometimes to an 
alarming degree 

On general examination the apical 
tones are usually somewhat indistinct, 
and gallop rhythm is often observed 
Pulsus altemans is present occasion- 
ally A friction rub can be heard over 
the precordium in about twelve to fif- 
teen per cent of cases during the first 
week Auricular flutter, auricular fib- 
rillation, or tachycardia of auricular 
or ventricular origin, is sometimes 
present At times the infarct extends 
high enough in the septum to involve 
the bundle of His, producing complete 
aunculoventricular block Willius 30 re- 
potted two cases m which Stokes- 
Adams syndrome resulted from such 
involvement of the aunculoventricular 
bundle 

Leukocytes number from 10,000 to 
20,000 during the first week A sec- 


ondary rise in the leukocyte count may 
indicate impending myocardial rupture 
or an additional acute infarction 
The electrocardiographic tracing is 
characteristically modified, depending 
on the site of infarction 6 When in- 
farction occurs in the anterior portion 
of the left ventricle and apex, m the 
region usually supplied by the left cor- 
onary artery, the earliest electrocardio- 
graphic evidence of the fact is a change 
of level and contour of the S-T or R-T 
segment in leads I and II and depres- 
sion of the S-T interval m lead III 
The R-T segment in leads I and II, 
but especially in lead I, is elevated 
above the iso-electric line The seg- 
ment is likely to be convex, dome- 
shaped, or sloping downward toward 
the T-wave Diphasic T-waves, or 
T-waves of a monophasic type, are the 
rule in the earliest stages It is im- 
portant to note that leads I and III act 
conversely, so that elevation of the 
R-T interval in lead I is opposed by 
depression of the S-T wave in lead III 
The changes in lead II are usually seen 
to be similar to those in lead I in cases 
of infarction in the anterior portion 
of the left ventricle Two or three 
weeks after acute coronary occlusion 
the monophasic or diphasic type of T- 
wave is replaced by frank inversion 
The T-waves are likely to be deep, 
abrupt, or sharply peaked It is note- 
worthy that as the T-wave becomes in- 
verted in lead I, the T-wave in lead III 
remains upright, and becomes exagger- 
ated and sharply peaked Of particu- 
lar significance m this later stage is 
the rounded contour of the R-T inter- 
val in lead I or in leads I and II, pre- 
ceding inversion of the T-wave At 
this stage, the R-T interval is approach- 
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ing or has leached the iso-electiic le\el. 

With infarction m the posterioi por- 
tion of the left ventuclc. alone 01 com- 
bined with apical infarction, precisely 
the opposite set of conditions is seen 
In this case, m the early stages, the 
R-T segment is elevated m leads II 
and III and depiessed in lead I The 
same convex, dome-shaped, 01 sloping 
R-T segment piecedmg the T-wave is 
apparent in leads II and III In the 
later stages, the R-T segment m leads 
II and III tends to letum to and 
eventually reaches the iso-electiic level, 
and the depressed S-T interval in lead 
I disappeais In this stage, inversion 
of the T-wave in leads II and III, with 
a rounded contour of the preceding 
S-T segment, is obsened, whereas the 
T-wave in lead I is upright, and be- 
comes exaggerated and more sharply 
peaked It must be emphasized that if 
the patient survives for a period vary - 
mg from six months to two yeai s, evi- 
dence of inversion of the T-wave tends 
completely to disappear and the electro- 
cardiogram returns to normal 

After the first few days, and for a 
period of possibly three weeks, portions 
of the mural thrombus formed over the 
site of infarction may be dislodged, 
producing embolism m the systemic ar- 
teries If these emboli lodge m cereb- 
ral vessels they are likely to cause 
death Death may also occur from 
rupture of the myocardium due to ne- 
crosis extending rapidly through the 
ventricular wall A considerable num- 
ber of patients die from congestive 
heart failure 

Approximately half of the patients 
survive acute occlusion of a coronary 
vessel Some of these continue to have 
attacks of dyspnea or anginal pain 


Many have subsequent attacks of cor- 
onar) occlusion to which they succumb 
A considerable proportion of those who 
survive are fiee of trouble m six to 
eighteen months, and aie capable of 
assuming their usual activities with 
little, if any, lemmder that they haie 
been victims of such a vicious cardiac 
insult 

The problem of coronary sclerosis 
and occlusion concerns the surgeon m 
three mam ways First it is obviously 
important to recognize or to be able to 
exclude this condition in cases in which 
operation is to be performed for any 
cause Searching interrogation of the 
patient for a history of anginal seiz- 
ures, of prolonged attacks of subster- 
nal pain or of prolonged seizures of 
suffocation must always be carried out, 
especially if the patient is a man of 
more than forty yeais of age Inver- 
sion of the T-waves, not associated 
with cardiovascular conditions that are 
capable of producing unilateral ven- 
tricular strain nor with increased width 
of the QRS interval of the electro- 
cardiogram often give a clue to the ex- 
istence of previous coronary occlusion 
The peculiar character of these T- 
waves has been well described by Par- 
dee 10 Inverted T-waves m leads II 
and III are commonly indicative of 
myocardial infarction, particulaily if 
digitalis has not been given Obvious- 
ly, an antecedent history of angina pec- 
toris calls for more lively suspicion 
that infarction has occurred previously 

If it is recognized that acute myo- 
cardial infarction lias recently oc- 
curred, and the patient is in need of a 
surgical operation, it is advisable to 
postpone operation, if possible for 
three months, for the studies of White 
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have shown that healing is fairly com- 
plete m that length of time Of course, 
operation may be undertaken then only 
if examination demonstrates that car- 
diac compensation is satisfactory Un- 
der certain urgent conditions it has 
been found possible successfully to per- 
form a major operation on patients 
whose acute coronary occlusion oc- 
curred as lecently as two weeks prior 
to the operation However, this is per- 
missible only in emergencies, or in 
cases in which attacks have been mild, 
have been accompanied by a minimal 
amount of shock, and m which there 
is no evidence of heart failure after 
the attacks 

The surgeon, and the internist as 
well, are vitally interested m distin- 
guishing acute coronary occlusion from 
pathologic conditions in the abdomen, 
particularly cholelithiasis, perforating 
peptic ulcer, intestinal obstruction, and 
acute pancreatitis Tins difficulty comes 
about because acute coronary occlusion 
may register its pain in the abdomen, 
whereas, the abdominal lesions enum- 
erated may produce pain in the lower 
part of the thorax with radiation of 
pain to the shoulders and even at times 
to the arms As Tuohy remarked, 
collateral and associated evidence is 
often of more importance than direct 
evidence and symptoms in arriving at 
the correct diagnosis Although the 
differential diagnosis cannot always be 
made, yet vivid appreciation that coro- 
nary thrombosis can simulate the ab- 
dominal conditions named will avoid 
many embarrassing surgical experi- 
ences. 

First and foremost, one must be ever 
mindful of the menace of coronary 
occlusion among patients who are more 


than foity years of age, and particular- 
ly if the patient is a male An ante- 
cedent history of angina pectoris or 
paroxysmal nocturnal dyspnea speaks 
strongly for the possibility of acute 
epigastric pain having its basis m acute 
coronary obstruction The absence of 
such a history does not allow one to 
exclude from consideiation acute cor- 
onary occlusion, however The pres- 
ence of essential hypertension, or its 
preexistence, predisposes to an attack 
of coronary occlusion 

The most important step in distin- 
guishing acute conditions m the abdo- 
men from acute coronary obstruction, 
is the careful taking of the anamnesis 
This is particularly true if patients 
have cholelithiasis or peptic ulcer, in 
such cases a painstaking review of the 
history usually will suffice to establish 
the presence of these conditions If 
one remembers that cardiac arrhyth- 
mia, muffled apical heart tones, gallop 
rhythm, friction rub and particularly a 
rapid drop in blood pressure are symp- 
toms of cardiac insult, the differential 
diagnosis usually can be made Wil- 
lius and Fitzpatrick found that the 
gallbladder was diseased in twenty-four 
per cent of cases of coronary sclerosis 
When disease of the gallbladder or 
peptic ulcer exists with acute coronary 
obstruction, it may be difficult or im- 
possible to arrive at a differential diag- 
nosis 

It can now be said that the electro- 
cardiogram assumes the greatest im- 
portance m the differential diagnosis 
of these conditions Abnormalities of 
the electrocardiogram which have been 
enumerated, appear as early as four 
hours after acute myocardial infarction, 
and may retain a highly characteristic 
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appearance for two to three weeks or 
longer It is imperative, therefore, for 
the internist and surgeon to familiarize 
themselves with these highly diagnostic 
changes. 

In distinguishing acute coronary ob- 
struction from acute pancreatitis and 
intestinal obstruction, the electrocardi- 
ogram may be of diagnostic value if 
twenty-four or more hours have 
elapsed after the onset of the attack 
The fecal vomiting, “ladder pattern” 
seen on inspection of the abdomen, and 
abdominal rigidity will establish the di- 
agnosis of intestinal obstruction as a 
rule As between acute pancreatitis 
and coronary disease the diagnosis 
must rest on the occurrence of local 
tenderness and rigidity in pancreatitis, 
the history relative to coronary dis- 
ease, the physical signs of cardiac in- 
jury, and possibly on the electrocardio- 
graphic changes 

Finally, the surgeon is interested m 


the problem of the surgical treatment 
of angina pectoris. Here a plea for 
conservatism must be made First of 
all, operations undertaken on patients 
with angina pectoris are done at con- 
siderable risk Second, if the surgeon 
is successful in alleviating pain there 
is no reliable evidence to indicate that 
he has modified the serious pathologic 
process that is the basis for the pain 
It is even debatable how much one is 
justified in depriving the patient of 
the signal which will warn him that 
his heart is in distress At present we 
are inclined to reserve attempts at surg- 
ical relief to patients who fail to ob- 
tain reasonable help from the combined 
use of xanthine derivatives and ad- 
herence to a strict regimen If this 
treatment fails, the surgical procedure 
of choice is the conservative method, 
consisting of paravertebral injection 
with alcohol of the upper five thoracic 
nerves 
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S INCE WcichselbaumV \\oik m 
18S6, it has been known that the 
micio-oiganism described by 
Fnedlander 2 in 1882-3, can cause pul- 
monary disease sin genens Fi Hol- 
lander's conception, however, that it 
was the cause of all pneumonias, was 
disproved by Frankel just prior to 
Weichselbaum’s report On the other 
hand, Frankel considered the nncro- 
oigamsm only a secondary invader and 
not the primary cause of any pneu- 
monia — a conception that was also par- 
tially erroneous, and one that divided 
medical opinion for many yeais 
Sisson and Thompson 3 emphasized 
this and pointed out that Osier as late 
as 1912 expressed Frankel's view 111 
his text book on medicnle Gradually, 
however, leports have accumulated to 
show the true status of the parasite, 
viz that from one to eight per cent of 
pneumonias are caused by it The woik 
of Weichselbaum has, therefore, been 
confirmed by a large number of 
authors, the most impoitant of whom 
are Etienne/ 1895, Comba/ 1896, 
Smith, 0 1897 , Thiroloix, 7 1897 , How- 
ard, 8 1898, B erfo/ 1899, Moiseyeff, 10 
1900, Brmckerjioff and Thompson, 11 
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1901, Kakau a, 12 1904; Stuhlern, 13 
1904, Apelt, 11 190S; Bnssaud, 15 1912; 
Gouget and Moreau 10 1912; Mosny 
and Pruvost, 17 1913, and Zander, 18 
1928 

Some of the authors tend to dissoci- 
ate these infections from other lung 
infections and to establish them as sep- 
arate disease entities Especially is this 
true of the chronic form 

The unusual f eatuies of these infec- 
tions are a definite and specific bacteri- 
ology, a peculiar clinical course with 
sudden death and extiemely high mor- 
tality, and a characteristic gross and 
microscopic pathology 

The clinical course of the disease is 
not always regular, but most authors 
speak of a sudden onset, usually with- 
out a chill, no herpes labialis, death 
coming suddenly between two to five 
days, usually befoie the third day Oc- 
casionally, however, the process may 
resemble closely a lobar pneumonia ex- 
cept that it usually terminates • more 
suddenly The physical findings are 
given by Weill and associates 19 as those 
of engorgement rather than hepatiza- 
tion, even m the advanced process 
There are signs of some dullness, with 
suppression of breath sounds, and an 
absence of subcrepitant rales This is 
perhaps due to the large numbers of 
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encapsulated bacilli that fill the alveoli 
and finer bronchi with a sticky mucoid 
material, preventing the passage of an 

The mortality figuies diffei slightly, 
but with the exception of Zander 18 who 
reported an epidemic of the disease 
where the mortality was thntj-five pei 
cent, the mortality figures aie high 
Netter, quoted by Btiemie,* Brissaud, 15 
Mosny and Pruvost, 17 Gouget and 
Moreau, 10 Kakawa, 13 and otheis, stated 
that the disease is neaily always fatal 
Lord, 20 in 1915, said that no authentic 
case had ever recovered There aie 
sporadic reports, however of patients 
of varying grades of chronicity Re- 
cently Belk, 21 Westermaik, 22 Collins 
and Kornblum 23 and otheis have re- 
ported such cases 

Zander’s series, mentioned above, 
seems to be unusual in that it assumed 
epidemic proportions, yet had a much 
lower mortality than is reported for 
the sporadic cases, and perhaps is more 
truly representative because it is a 
series nearly as large as all others re- 
ported, put together It shows the ef- 
fect of such an infection on an average 
group of people (soldiers in a puson 
camp), while Fnedlander’s infection 
is usually reported as occurung, most 
frequently in people of low vitality, 
quite commonly in alcoholics around 
fifty years of age It is possible that 
many recoveries are never reported or 
even suspected as such infections 
The roentgenologic findings are 
rather meager Weill thought that it 
differs from pneumonia in having a 
less tendency to show triangles, and 
Collins and Kornblum, 23 in being less 
dense, more scattered and nearer the 
periphery of the lung m location 
The bacteriology is lelatively con- 


stant The causal oigamsm is a large 
round ended, gram negative, heavily 
encapsulated bacillus It has since 
been placed in a distinct group of en- 
capsulated micro-organisms Although 
it resembles the oiganisms found in 
rhmoscleioma and ozena, and also 
other members of the group, it is quite 
diffei ent 111 pathogenicity Culturally, 
it resembles the colon-aerogenes group, 
but diffei s in its heavy capsules and in 
a few incidental leactions Some au- 
thors suggest an origin from this 
group, but such ideas have not met with 
general acceptance Notwithstanding 
the fact that stiams of these micro- 
organisms have a general similarity, 
theie are slight -variations that may 
very well account for some of the 
clinical and pathological differences 
The pathological changes are the 
most distinctive and will, when taken 
togethei with other findings, differenti- 
ate this condition from other lung af- 
fections Moiseyeff, 10 Kakawa 12 and 
Brissaud 15 emphasized its individuality 
While Sisson and Thompson 3 stated 
that no feature is pathognomic, yet 
when all are taken together it is quite 
easy to make a diagnosis The most 
important pathologic findings are the 
pseudolobar consolidation due to a 
dense confluence of bronchopneumomc 
foci (rarely tiue lobar) , the absence 
of a red stage of hepatization, the 
presence of a mucoid exudate on the 
cut surface giving it a glazed appear- 
ance, the scarcity and irregularity of 
red cells and fibrin within the alveoli, 
and the presence of a moderate num- 
ber of monocytes containing large num- 
bers of the encapsulated bacilli Hyper- 
emia and thiombosis of the alveolar 
vessels lead up to a necrosis and ab- 
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Discussion 

One of the striking features of this 
case was the rapid evolution and ap- 
parent utter hopelessness of treatment 
This is m harmony with the majority 
of reports Although the cases reported 
by Zander 18 and the scattering ones m 
which the disease becomes chronic, will 
be encouragement for further effort, 
there appears to be some unknown toxic 


substance that overwhelms the patient 
This assumption is well supported be- 
cause only the left lower lobe was in- 
volved, yet a profound agranulocytosis 
of the blood developed, with collapse 
and death within twenty-six hours 
from the initial chill It seems reason- 
able to suppose that a soluble toxin may 
be responsible for the sudden prostra- 
tion If such should be found, there 



Fir t Antero-DO«terior sagittal section through the middle of the left lung Huge 
tiG I Ante °P ■ ,,, r t u e ] 0W er lobe, extending out to the pleura except at the 

pneumonic focus m the almost lobar in extent, it is essentially the same type 
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is no disease m which there is greater 
need for an antiserum so far as the 
individual patient is concerned 

Perhaps the greatest need in these 
infections is promptness in diagnosis 
This dictum is true of any disease but, 
here, from a prognostic standpoint it 
is especially valuable The diagnosis 


can be made only by finding the encap- 
sulated bacilli inside of monocytes in 
the sputum, the cellular content of 
which is predominantly monocytic 
This, with vague physical signs of pul- 
monary engorgement, accompanied by 
a cyanosis and physical state out of 
proportion to the physical and x-ray 
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findings, establishes the diagnosis Sub- 
sequently, the x-ray shadows become 
more pronounced (but never like a 
lobar pneumonia) Bacilli may be 
found in the blood It must be differ- 
entiated from croupous, broncho-, and 
(rarely) lobar pneumonia. Although 
our acute case was a lobar pneumonia, 
few authors report typical lobar types 
Most of them (Bnssaud , 15 Kakawa , 12 
Moiseyeff , 10 fLtienne , 4 and others) con- 
sider the most common type a “pseudo- 
lobar” or irregularly confluent broncho- 
pneumonia with a less common true 
bronchopneumonia Only a few (Bris- 
saud and Kakawa) make mention 
of a true lobar pneumonia The differ- 
entiation from these conditions must 
be based on the sputum findings to- 
gether with the vague and almost neg- 
ligible physical signs (rales in particu- 
lar) in an extremely ill patient The 
explanation of the paucity of rales is 
no doubt found m the extreme viscos- 
ity of the exudate This, in turn, is 
due to the mucoid capsules of the 
bacilli 

As to the chronic types, they must 
be differentiated from pulmonary ab- 
scesses and gangrene, unresolved pneu- 
monias, particularly that of influenza, 
and pulmonary tuberculosis From the 
common abscess it may be differenti- 
ated by the characteristic sputum with 
the bacilli and the relatively slight odor 
From influenza by the sputum with 
the characteristic bacilli, and from tu- 
berculosis on the bacteriological find- 
ings and, according to Komblum , 23 by 
the thin walls of the cavities as shown 
on the x-ray Our chronic case was 
indistinguishable, however, from some 
types of ulcerative pulmonary tuber- 
culosis. 


Summary 

An extremely acute type of Fned- 
lander’s bacillus infection is reported, 
the patient living only twenty-six hours 
from onset to death The clinical find- 
ings corresponded to those usually re- 
ported for the disease The pathologi- 
cal findings were those of an uncom- 
mon lobar pneumonia instead of a con- 
fluent broncho pneumonia, or a 
“pseudo” lobar pneumonia The dis- 
ease began by a lapid growth of the 
encapsulated micro-organisms m the 
alveoli and smaller bronchi, causing 
an exudate rich in edema fluid con- 
taining scattering monocytes, irregu- 
larly placed fibrin, with an occasional 
hemorrhage into the alveoli. This as- 
pect has only a gray to yellow-gray 
appearance grossty, and accounts for 
the infrequent appearance of the red 
stage of hepatization Death occurred 
before the other stages could develop 
Ordinarily the evolution of the lesion 
from the “red” stage is characterized 
by an infiltration of polymorphs along 
the alveolar walls, forming in cres- 
cents along the plugs composed of 
bacilli, monocytes, and varying amounts 
of fibrin Later an invasion of the al- 
veolar wall results in a huge dilatation 
of the alveolar capillaries, followed by 
thrombosis, necrosis, and abscess for- 
mation The last two processes cor- 
respond to the stage of resolution of 
pneumococcus pneumonia The dila- 
tion of the alveolar capillaries, with an 
occasional rupture into the alveoli, give 
to the lesions a mottled dark red ap- 
pearance that is occasionally present 

If the patient survives this stage, a 
gradual change to a chronic form en- 
sues, with a substitution of lympbo" 
cytes and plasma cells for the poly- 
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moiphs and an invasion of the older 
lesions with fibroblasts, connective tis- 
sue, and a true metaplasia forming 
squamous or cuboidal epithelial cells 
over the cavitj walls When the dis- 
ease is progressive, there is a continu- 
ous sequence of lesions that begins m 
small bionchopneumomc foci and 


passes through the various stages of 
evolution described above, usually ex- 
tending downward towards the base 
until death 

The bacteriologic studies included m this 
report have been made by Miss Asya Stad- 
nichenko, for which we wish to express our 
gratitude 
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The Phobia of High Blood Pressure 

t< A T present, the general public, at least in the large cities, is entirely 
too well acquainted for its own good with the dangers of arterial 
hypertension Almost everyone knows some unfortunate who had high blood 
pressure and died suddenly in the street, or is now paralyzed in half his 
body Or when he tells his solicitous friends that he has been discovered 
to have high blood pressure, they will fill 111 the gaps m his knowledge of the 
dangers of the disease Fortunately, by now the blood pressure has been meas- 
ured long enough for one to have communicative friends who have had the 
dreaded high blood pressure for many years and 'never been hurt by it’ It is 
very common nowadays for one who has always felt well to learn as a result 
of an insurance or periodic examination or a visit to the doctor for some 
trivial complaint that he or she has high blood pressure Then, often enough, 
the peace of mind of the patient is gone, symptoms make their appearance, 
and there start the troubles of the patient and, even more, of the family ...» 
At the outset, it is to be emphasized that many individuals with essential hyper- 
tension not only need no treatment whatsoever, but are much better off without 
it Many persons with asymptomatic hypertension would have been more 
fortunate if they had never learned of their hypertension ” — (From Hyperten- 
sion and Nephritis by Arthur M Fishberg Second Edition, 1931 Lea and 
Febiger, Philadelphia ) 



Syphilis of the Lung*T 

Report of a Case with Autopsy Findings 

By Harold Comoniwl Dcnman, MD, FACP, Brooklyn , N Y 


F LOCKEMANN, 1 whose compre- 
hensive review of the literature 
of pulmonaiy syphilis was pub- 
lished in 1898, stated that "the exist- 
ence of pulmonaiy syphilis in the adult 
has not been proved to be very prob- 
able ” This statement has been doubted 
by other writers on the subject Rossle 2 
believed that the frequency of pulmo- 
nary lues in the adult is under-esti- 
mated and leported twenty-five cases 
which he himself had observed Alli- 
son 3 stated that "Syphilis of the lung 
m the adult is unquestionably rarely 
encountered However it is not so raie 
as pathologists would lead us to be- 
lieve, and conversely, not nearly so 
common as some clinicians and roent- 
genologists seem to think ” This un- 
certainty, the difficulty of diagnosis 
and the paucity of characteristic find- 
ings m pulmonary syphilis have 
prompted the report of the following 
case 

W G , a laborer, aged 42 years, was ad- 
mitted to the medical service of Kings Coun- 
ty Hospital, November 9, 1930, because of 
a hemorrhage from the mouth The follow- 
ing history was obtained from the patient 
Two months before admission, he had noticed 
a persistent cough productive of a small 
amount of sputum This cough was never 

♦Received for publication, April 10, 1931 
fFrom the Medical Service, Kings County 
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excessive nor painful The sputum was in 
small amount, white and never blood tinged 
He noticed also a slight but increasing weak- 
ness during this period, which did not inter- 
fere with his usual work The hemorrhage 
which was the cause of his admission to 
the hospital, occurred suddenly, without 
cough, pam or unusual exertion, and was 
described by the patient as a gush into the 
mouth of blood, bright red in color and 
slightly frothy He was unable to state 
the amount Associated symptoms were 
lacking , there were no chills, fever, no 
sweats, dyspnea, palpitation or precordial 
pam He had a fair appetite, no nausea, 
no vomiting, bowels regular, not medicated 
He slept well, and suffered no discomfort 
from a nocturia, twice nightly, except the 
inconvenience, and although poorly nour- 
ished, had noticed no appreciable recent loss 
of weight 

The family histoiy shows that his father 
died of erysipelas, age not known to the 
patient His mother, two sisters and one 
brother are alive and well, no history of 
tuberculosis, malignancy or congenital dis- 
ease is present 

Previous personal history During child- 
hood the patient had measles During adult 
life the only disease was acute rheumatic 
fever at the age of 23 years While serving 
in the World War he was informed that he 
had heart disease, but was not discharged 
for incapacity His habits were regular, 
drinking very little alcohol, no coffee, tea 
freely, but not to excess 

Physical examination revealed a slight, 
small framed, poorly nourished, pale, adult 
male about five feet five inches tall, com- 
plaining of weakness and a recent hemor- 
rhage from the mouth Head, eyes, nose, 
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and ears were negative There were no 
glandular enlargements in the neck or axilla 
Chest examination showed a narrow, asthenic 
type, with markedly diminished expansion 
of the entire left side Tactile fremitus was 
present anteriorly, to a less extent below the 
third rib, than over the corresponding area 
on the right side This tactile fremitus was 
increased in the left axilla and absent over 
the left base posteriorly below the fifth dor- 
sal spine and laterally to the scapula angle 
The supra- and mfraclavicular fossae were 
deeper on the left side There was no dila- 
tation of the superficial veins of the chest 
Percussion revealed the presence of a solid 
body m the third left interspace between 
the mid-clavicular line and the sternum. Be- 
tween the mid-clavicular line and the mid- 
axillary line from the third to the seventh 
interspaces a hyperresonant note was pres- 
ent Flatness was present posteriorly below 
the level of the fifth dorsal spine and later- 
ally to the scapular angle On auscultation 
the breath sounds were diminished anteriorly 
and m the axilla, and increased at the level 
of the third space anteriorly with occasional 
loud “bubbling” rales over this area, and 
absent over the flat base posteriorly The 
voice sounds were diminished slightly an- 
teriorly and not transmitted at the base pos- 
teriorly There were fine crepitant rales 
over the left apex only after an expiratory 
cough, none at the base The right side 
gave the physical signs of compensatory 
breathing 

The cardiac apex impulse was visible 
and palpable 8 cm from the mid-line in the 
fifth interspace, the rate was ioo, normal 
sinus rhythm There were noticeable carotid 
and subclavian pulsations The left border 
was percussed 8 5 cm m the fifth inter- 
space, the right border, 4 cm to the right 
in the fourth interspace, and the arch, 6 5 
cm at the level of the second interspace 
The first cardiac sound was entirely re- 
placed at the apex and base by a harsh 
systolic murmur, followed by a short, ring- 
ing, greatly accentuated second sound The 
radial pulses were equal and regular The 
abdomen showed no localized areas of ten- 
derness, no palpable masses and no hermae 
Tin. inguinal glands were palpable and hard 
Rectal examination reicalcd a normal pros- 


tate The extremities were negative, and 
reflexes normal The blood pressure m the 
right arm was 110/60, in the left, 114/70 

The possibilities in tins patient were 
abscess of the lung, aneurysm of the aorta, 
tuberculosis, gumma of the lung, malignancy 
Although there was a slight effusion in the 
left pleural cavity on admission, it was be- 
lieved to be due to, rather than the cause 
of, the localized findings (Figure 1 ) Sev- 
enteen days after admission the patient 
showed signs of a rapidly formed, large effu- 
sion m the left pleural cavity and a roentgen 
picture at this time proved the presence of 
an effusion, which on aspiration was bloody 
(Figure 2 ) 

During the patient’s stay in the hospital, 
his main complaint was an increasing weak- 
ness, with a slight unproductive cough Al- 
though his lesion changed, his complaint re- 
mained much the same, weakness On ad- 
mission his temperature was ioo° going to 
normal in two days and remittent there- 
after, varying between 996° and 102°, the 
average being 99 9 0 The pulse rose to 
120, the respirations to 34, averaging 26 
After withdrawing 1,000 cc of sero-sangu- 
meous fluid from the left pleural cavity on 
the seventeenth day, for an artificial pneumo- 
thorax, a thoracentesis was necessitated 
again on the thirty-fifth day with the with- 
drawal of 2,000 c c of bloody fluid, but 
without great relief An increasing dyspnea 
and cyanosis supervened His pulse became 
weak and more rapid, his right chest gave 
evidence of a beginning passive congestion, 
hemoptysis recurred with the loss of four 
ounces of bright red blood, and on the forty- 
ninth day of hospitalization, the patient ex- 
pired The laboratory reports gave normal 
urine, sputum negative for tubercle bacilli 
on fourteen occasions, blood Wassermann 
four plus, blood chemistry normal The 
blood count and differential was white blood 
cells, 10,800, red blood cells, 4,200,000, pol>- 
morphonuclears, 78 per cent In the exam- 
ination of the pleural fluid cancer cells 
were not observed Guinea pig inoculation 
was negative for tuberculosis 
A post mortem examination was performed 
by Dr William W Hala, director of the 
pathological laboratories of the Kings Coun- 
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Fig i (Nov 13, 1930 ) Absent aeration of the left lower lobe Small effusion in 
the costo-phrenic space Left chest smaller than the right Moderate compensatory 
emphysema of the right lung The left border of the heart shadow obscured by lung 
pathology (Interpretation of the x-ray films was by Dr Richard A Rendich, roentgen- 
ologist at Kings County Hospital ) 
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Fig 2 (Dec I, 1930 ) Complete absence of illumination of the left lung field* 
consequent to a large collection of fluid m the pleural cavity, slight displacement of the 

heart and mediastinal contents to the right 
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Fig 3 (Dec i, 1930 ) Oblique view after removal of one liter of sero-sangumeous 
fluid, air injection for study of pleural neoplasm — latter excluded by the normal pleural 
contour Saccular aneurysm of the descending aorta now distinctly visualized. (From 
a P A view at the same time, the patient lying on his right side, the horizontal level of the 
remaining fluid was noted, with the absence of neoplastic mass of the parietal pleura ) 
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Fig 5 Organizing pneumonia in syphilis A Alveolus entirely obliterated by fibro- 
blastic tissue which is rather rich in cells of the small round and histiocytic type B Hyper- 
plasia of interstitial tissue of the lung C A band of fibroblastic tissue bisecting an 
alveolus D An alveolus containing numerous large round cells, (exfoliated alveolar 
epitheha) The arrow points to an almost obliterated alveolus 


fluid in the peritoneal cavity The pericardial 
sac contained 25 c c of clear fluid The left 
pleural cavity contained one quart of straw 
colored fluid 

The left lung was adherent to the chest 
wall, and from the base a copious thick 
purulent exudate escaped, coming from an 
area situated above the diaphragm and be- 


noted a bulging of the descending branch of 
the aorta Just below the bifurcation of the 
bronchi on the left side and postero-lateral, 
there was found a well circumscribed area 
the size of a golf ball, which contained about 
10 c c of thick purulent material In apposi- 
tion to the upper portion of the lower left 
ling was found a sacculated aneurysm 
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The right lung was heavy and of a dark 
gray color, the pleura was thickened and 
the lung substance had a “shotty” feel 
Lungs, trachea, esophogus, and aorta were 
removed in toto 

The trachea was dissected down to the 


The aoita had the described sacculated 
aneurysm, together with longitudinal stri- 
ations of mother of pearl color and raised 
plaques with marked thinning of the wall. 

The lungs on section showed diffuse tu- 
bercles and in the upper lobes of both lungs 



Fig 6 Syphilis of the lung The illustration shows productive inflammation induced 
by lues, practically no alveoli being preserved At ‘A’ is an area of replacement fibrosis 

The arrow points to a miliary gumma 


bronchi and the left bronchus was dissected 
to its terminus A seeping hemorrhagic 
tract was noted extending from a small pin- 
point perforation of the aneurjsm into the 
substance of the posterior portion of the 
lower left lung The sacculated aneurjsm, 
about the size of a lemon, was situated in 
the region of the fifth and sixth dorsal verte- 
brae 


small cavitations and caseous material were 
observed In the lower lobes of both lungs 
there was carnification In the lower left 
lung there was an increased amount of 
stroma without aeration or crepitation Near 
the base of the left lung, about one inch 
below' the hilus, there w'as a grayish, rubbei 
like mass the size of a five cent piece The 
lungs presented the graj stage of hepatiza- 
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tion, and were firm throughout the whole 
middle and lower right lobes, and the upper 
left lobe 

The heart showed a myocardium of good 
quality, its valves and orifices grossly normal 

Microscopical Examination The heart 
showed focal areas of interstitial myocarditis, 
and chronic epicarditis The lungs showed 
a chronic fibroid productive pneumonia In 
some areas this was still in the active stage 
showing marked organization In other 
areas it W'as characterized by definite fibril- 
lated replacement of the lung parenchyma, 
areas of bronchopneumonia and areas of 
abscess formation Examination likewise 
disclosed the presence of numerous focal col- 
lections of small round cells, invariably 
along the pulmonary interstitial stroma 
These collections were considered pulmonary 
gummata There was no evidence of tuber- 
culosis or neoplasm In one section there 
was a rather large hemorrhage, occurring 
not only m the parenchyma of the lung 
proper, but in a rather large number of the 
bronchioles It was highly probable the re- 
sult of the ruptured aneurysm The spleen 
showed a chronic splenitis, congestion and 
edema The kidneys showed congestion, 
edema and an early vascular nephritis, the 
aorta, a syphilitic aortitis 
Anatomic Findings Syphilitic aortitis, 
aneurysm of the descending thoracic aorta, 
chronic fibrinous pleurisy, empyema, en- 
capsulated, left side, pneumonia, lobar type, 
gray stage, sero-fibnnous pleurisy of the 
right side with atelectasis of the lower right 
lung, atelectasis of the lower left lung, 
chronic passive congestion of the liver and 
spleen, acute nephrosis with vascular ne- 
phritis, hydropericardium, gumma of the 
left lung 

Syphilis of the lungs is rare and is 
seldom diagnosed clinically In a search 
through the museums of the London 
Hospitals and the Royal College of 
Surgeons, Fowler* found but twelve 
specimens Two of these cases were 
doubtful At the Johns Hopkins Hos- 
pital, Osier 5 reported twelve cases out 
of 2,800 autopsies Of these twelve, 


only four were acquired Among 3,000 
autopsies at the Massachusetts General 
Hospital, Lord 8 found only one case 
of acquired syphilis Symmers/ in a 
study of 4,800 autopsy protocols, 314 
of which showed lesions of syphilis, 
reported twelve cases and syphilitic 
pleural lesions in two more (Orsten 8 ) 
Of 110,258 admissions to Kings Coun- 
ty Hospital between and including the 
years 1919 to 1925, a period of seven 
years, the number of syphilitic patients, 
diagnosed as such by a positive Was- 
sermann reaction, the history, or physi- 
cal signs, was 5,695 Not one of these 
was diagnosed as syphilis of the lung 
Dr Henry Monroe Moses,® in a review 
of syphilis on his medical service at 
Kings County Hospital, between Dec 
I, 1923, and March I, 1926, found in 
a series of 2,450 patients, 191 diag- 
nosed as having syphilis These pa- 
tients were usually m the late stages of 
the disease, and sought hospital treat- 
ment because of some intercurrent ail- 
ment, or because of disability due to 
syphilitic involvement of some organ 
or organs of the body Of the 191 
patients m this series, the mtercurrent 
illness was in the lungs in fifty There 
were twenty-four with pneumonia, 
eighteen with lobar and six with bron- 
chopneumonia There were twenty- 
six with pulmonary tuberculosis All 
of these patients were acutely ill on 
admission There were seven deaths 
among these fifty patients, with forty- 
three who recovered or felt well enough 
to demand their own release Of the 
seven deaths one was diagnosed as pul- 
monary syphilis, but unfortunately an 
autopsy was not obtained 

Syphilis of the lungs occurs as the 
congenital form — so called white pneu- 
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monia — which is a diffuse fibroblastic 
proliferation with an interstitial infil- 
tration of small round cells, and is 
seen in stillborn babies or those dying 
shortly aftei birth It may occur also 
m the acquired form as a chronic 
interstitial pneumonitis or syphilitic 
phthisis It may occur as gummata, 
which is the usual type, and be rather 
sharply defined with radiating strands 
into the lung tissue. In the case re- 
ported here, we have a combination of 
these two forms Rossle 2 differenti- 
ates four types of the disease He 
distinguishes (i) the cavernous syphi- 
litic phthisis; (2) the gummatous, 
coarse, knotty form, (3) the coarse 
lobulated syphilitic scarred lung (pul- 
mo lobatus), and (4), the coarse syphi- 
litic callosity without pronounced 
changes of the exterior form or shape 
According to Councilman, 10 the es- 
sential process m the production of a 
gumma m the lung is a pneumonia with 
fibrinous change in the alveolar walls, 
the whole subsequently undergoing 
caseation The first step in the process 
is stated to be a hyaline degeneration 
of capillaries of the affected area This 
is followed by atrophy of the alveolar 
walls The alveoli become distended 
with large, pale, epithelial cells and fib- 
rin, the cells also undergo hyaline de- 
generation, forming smooth bodies 
staining with eosin, and varying in size 
from one-half the diameter of a red 
blood corpuscle up to that of a large 
epithelial cell The capillaries become 
converted into rigid tubes, and their 
lumma are much narrowed Similar 
changes occur in the small veins and 
arteries. Immediately around the 
bronchi and arteries there is a forma- 


tion of connective tissue, and here the 
alveolar walls show much thickening 
and contain many small round cells. 

Gummata of the lung m elastic con- 
sistency resemble gummata found in 
other oigans, occurring as nodules em- 
bedded m the tissues and surrounded 
on all sides by radiating fibrous 
strands They may be single or m 
numbers, and may vary in size from 
that of a minute point as small as 
the smallest tubercle to the size of a 
hen’s egg or larger, but the latter size 
is of rare occurrence The central por- 
tion is firm, rubber-like, grayish white 
or yellowish like hard cheese The 
necrotic, caseous part is analogous to 
that found in tubercles, but differing 
in its elastic, firm consistency and m 
its slighter tendency to liquify A sec- 
tion through a gumma in the lung tis- 
sue might have exactly the appearance 
of one from a large caseous encapsul- 
ated tubercle in the same situation 
Buhl 11 was the first to call attention to 
the persistence of smooth muscle 
fibers in the pulmonary callosity in 
chronic pneumonitis, while Tanaka ' 
and Rossle 2 found not infrequently 
smooth muscle 111 the lung in syphilitic 
processes Demonstration of the spi- 
rochete or of the tubercle bacillus 
would not settle the matter, for 
Schmorl 13 found spirochetes indistin- 
guishable fiom Spirochacta palhda m 
pulmonary gangrene and aspiration 
pneumonia, but these searches are no- 
toriously discouraging of result 

The Wassermann reaction might af- 
ford important evidence But as a rule 
the gross appearance and distribution 
of the lesions are found to be typical 
enough in each disease to allow one to 
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discriminate Gummata have a strong 
tendency to heal, so that they are com- 
monly found as disappearing centers of 
caseous material m great radiating 
scars, at times causing strictures, de- 
founities, or obstruction, as m a bron- 
chus The presence of these lesions on 
roentgen ray examination, in the ab- 
sence of obvious tuberculosis and when 
other signs of syphilis exist, warrants 
a diagnosis of gummata, but doubtless 
many of those described may have been 
localized encapsulated tubercles, or 
having in mind the apparent rarity of 
lung syphilis, gummata may have been 
diagnosed as tubercles 
“Gummatous infiltrations have a ten- 
dency to occur around the hilus of the 
lung and in the lower lobe Occasion- 
ally areas of lobular hepatization are 
observed ” (Hala 14 ) The walls of the 
bronchi or the large vessels at the 
hilum of the lung may be greatly thick- 
ened by the process, the adventitia of 
the vessels suffering By pressure of 
gummata or stricture of scars, obstruc- 
tion of a bronchus may occur with 
atelectasis of the lung field, or the so- 
called indurative bronchiectatic type of 
pulmonary syphilis may supervene 
“Whether pneumonic or ulcerative 
forms of syphilis with cavity formation 
really exist is uncertain ” (MacCal- 
lum ls ) Fowler 4 reports from the 
museum of Guy’s Hospital a case of 
multiple gummata of the lungs, one of 
which was softening, breaking up and 
in the process of forming a cavity 
The confusion with tuberculosis 
makes this point difficult to settle 
(Flockemann 1 ), especially since syphi- 
litics are prone to tuberculosis (twen- 
ty-six of 191 on our service at Kings 


County Hospital during the years 1923 

to 1925) 

“I11 the diagnosis of pulmonary 
syphilis by the roentgen ray there is 
no characteristic picture ” 10 This diag- 
nosis should be made only by the his- 
tory, a positive Wasseimann reaction 
and the result of antisyphilitic treat- 
ment (Jaches 17 ) “In the light of our 
present knowledge, even a tentative 
diagnosis of pulmonary syphilis is not 
warranted until every other possible 
type of pulmonary disease is excluded ” 
(Allison 3 ) 

“The history of the case, the Was- 
sermann reaction, the bacterial find- 
ings, the distribution of the lesions and 
the relation to lesions elsewhere, the 
size, consistence and gross appearance, 
the tendency to heal or break down, 
the continued absence of tubercle bacilli 
in the sputum, and least of all, the 
histologic structure, are the things up- 
on which a diagnosis of syphilis in the 
tertiary stage may be based’’ (Alli- 
son 3 ) 

From the complicated pathological 
descriptions of pulmonary syphilis it is 
not difficult to realize that the clinical 
picture of this condition is not char- 
acteristic The symptoms simulate 
those of pulmonary tuberculosis, and 
the diagnosis of tuberculosis is usually 
made MacCallum’s description of the 
tertiary stage of syphilis and how diffi- 
cult it is to differentiate it from tuber- 
culosis, especially m the lungs, may be 
a good explanation for syphilis of the 
lung being so rare as an autopsy find- 
ing (Orsten) 

There is presented here a patient 
having syphilis of the lungs proven by 
autopsy findings 
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Observations on the Contour of Normal and 
Tuberculous Female Chests* T 

By S A We ism \n, M D , F A C P , Minneapolis, Minn 


I N previous reports 1 ' 2 various di- 
ameters of noimal and tuberculous 
male chests were compared They 
showed that the tubeiculous chest was 
more rounded, longer, and deeper than 
the normal chest, and that the vital 
capacity was about forty per cent 
greater m the healthy chest In this 
paper the normal and tuberculous fe- 
male chests will be compared Foi 
normals, three hundred University of 
Minnesota girls were examined in the 
Spring of 1930 at the Women’s Gym- 
nasium For tuberculous chests the 
data obtained on one hundred and thir- 
ty-three tuberculous women at Glen 
Lake Sanitorium, Oak Terrace, Minne- 
sota was used 2 

The ages of the normal girls ranged 
from sixteen to twenty-four years and 
of the tuberculous group from sixteen 
to sixty years In order to make the 
comparison as close as possible, the tu- 
berculous cases were divided into two 
groups, fifty cases representing the 
ages sixteen to twenty-four and eighty- 
three cases representing the ages twen- 
ty-five to sixty 

Thoracic Index 

The average thoracic index, which 
is the ratio of the depth of the chest 

*From the Department of Medicine, Uni- 
versity of Minnesota, and the Glen Lake 
Sanatorium, Oak Terrace, Minn 
tReceived for publication, June 2 , 1931 


to the width, for three hundred Uni- 
versity girls was 702 In comparing 
this average with those found by other 
investigators it was found that the 
Minnesota girls stand very high in 
chest development Wilder and Pfeif- 
fer 3 in reporting measurements on one 
hundred students at Smith College, 
stated that because the girls came from 
all paits of the Union it represented 
an average for the womanhood of the 
United States The average thoracic 
index reported by them was 72 3 This 
represents a more rounded and less de- 
veloped type of chest than that found 
for the University of Minnesota wo- 
men by about three per cent The 
same technique and statistical methods 
were used as described in my previous 
reports 

Again in 1929, also from Smith Col- 
lege, Steggerda, Crane and Steele 4 re- 
ported measurements on one hundred 
girls The average thoracic index 
found by them was 75 2, which is 6 5 
per cent deeper than that of our series 
Their findings show a much deeper 
and more lounded form of chest 

The thoracic indexes for our series 
of tuberculous chests were 

Group I, ages 16 to 25, 73 3 , 
Group II, ages 25 to 60, 72 1 
After determining the probable error 
for the two groups and for the nor- 
mals and computing the difference in 
terms of probable error, the findings 
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aie of some significance m companng 
the two gioups 

In comparing the noimals with the 
first group of tuberculous chests, both 
ranging from sixteen to twenty-four, 
the diffeience m terms of probable 
error is 42 This indicates definitely 
that the tuberculous chest is more 
rounded than the normal 


ceptible to tuberculosis Malone 5 and 
Hall” have shown by means of panto- 
graphic tiacmgs that the better devel- 
oped chest is flat and has a greater vital 
capacity Muller 7 and Hutchinson 8 
have shown that the chest of the fetus 
is deeper than it is wide Scammon 
and Rucker 0 have demonstrated that a 
baby’s chest at birth is nearly round, 



Fig 1 Diagrammatic sketches of chest diameters 


In comparing group II, ranging m 
ages from twenty-five to sixty, with 
the normals, the difference in terms of 
probable error is probably, but not 
certainly, significant, namely 2 67 
The above figures tend to show that 
the older tuberculous group have a 
flatter and better developed chest than 
the younger group This fact empha- 
sizes a point brought out in previous 
reports, 1 ' 2 that the deeper, rounded 
chest is an undeveloped one, it is the 
primitive chest, it has a lower vital 
capacity, and it is, perhaps, more sus- 


that it gets deeper after the first respir- 
ation and that it is about three months 
or more before it reaches the thoracic 
index it had at birth Zeltner 10 has 
shown that the chest becomes more 
flattened up to the twentieth year, and 
Stewart 11 states that the vital capacity 
at about the twentieth year is the great- 
est At tins age the chest begins to 
change toward the infantile type and 
slowly assumes a more rounded form 
until development ceases at about the 
sixtieth year, as shown by Weisen- 
berg 12 
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Therefore one should expect an older 
person to have a more lounded chest 
than a younger one, and an older in- 
dividual with tuheiculosis should surely 
have a more nearlj round or deeper 
chest than a younger one afflicted with 
the same disease Our findings, how- 
ever, show the opposite to be true 


losis, it had a better vital capacity 
and warded off the disease until later 
m life 

Draper 13 m his book, “Human Con- 
stitution,” gives the measurements of 
twenty-eight tuberculous female chests 
The thoracic index was calculated as 
74 5 which is a more rounded chest 
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The older tuberculous gioup have flat- 
ter and better developed chests than 
the younger tuberculous group This 
perhaps indicates that the nearer l ound 
or the less developed the chest is m 
early life, the more liable is that indi- 
vidual to develop pulmonaiy tubercu- 
losis The flatter chest, like that found 
in group II, piobably means that that 
chest was moie resistant to tubercu- 


than either of our groups The differ- 
ence, as with other investigators men- 
tioned above, may have been due to 
the technique used In our series the 
noimal female chest was found to be 
more rounded than the male Rodes 14 
showed that the female negro chest is 
nariower than the male Draper, too, 
showed that the female white chest is 
narrower than that of the male Jack- 
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son 15 has shown that the average chest 
expansion and vital capacity in the 
female is less than it is m the male 
In our series 2 of six hundred and five 
University of Minnesota male students 
the thoracic index was found to be 
67 27. 

The Subcostae Angle 

The subcostal angle 111 the normals 
and two tuberculous groups was meas- 
ured. A definite difference between 
the normal and the diseased chests was 
found The average for the three hun- 
dred normal girls was 75 9° and for 
group I of the tuberculous, 68 7 0 . The 
difference in terms of probable error is 
5 46. The average for group II of the 
tuberculous is 71. i° The difference in 
terms of probable error is 4 8 These 
findings, too, are m accord with those 
of the thoracic index, that the older 
tuberculous group has a better devel- 
oped chest than the younger group 

Age 

The average age for the three hun- 
dred normal girls was 18 7 years, and 
for the tuberculous group I, 21.1 years 
The range in both of these series was 


between ages sixteen and twenty-four 
Tuberculous group II ranged from 
twenty-five to sixty years. The aver- 
age age was 31 7 years 

Comment 

As was emphasized in the previous 
leports, perhaps it is wise to again 
stress the importance of measuring, as 
a routine, the chests of children In 
this way one is more able to find those 
with undeveloped chests, chests that 
are perhaps more susceptible to tuber- 
culosis Proper exercises can help im- 
prove the undeveloped chest Gotz 18 
working with children, and Turner’s 17 
recent report of results on young fe- 
male adults show that proper exercises 
increase the vital capacity of the lungs 

Conclusions 

1 Female tuberculous chests are 
shown to be more nearly round and 
deeper than the normal. 

2. There is a possibility that the 
rounder the chests the earlier m life is 
one apt to contract tuberculosis 

3 There is evidence that proper 
exercises 111 early life can stimulate 
chest development. 


Table I 


Summary of Indexes of Thoracic Measurements (Female) 


Thoracic Subcostal Average 

Probable Difference in Terms 


Type 

Index 

Angle 

Deviation 

Error of Probable Error Age 





Thor- Sub- 

Thor- 

Sub- 

Thor- Sub- 






acic costal 

acic 

costal 

acic costal 






Index Angle 

Index 

Angle 

Index Angle 

Range Average 

Normals 

702 

75 9° 

4 46 4 48 

±0229 

±0256 


16 to 24 

18 7 

Tuberculous* 








Group I 

73 3 

687° 

300 102 

±0695 

—i 33 

42 5 46 

16 to 24 

21 1 

Group II 

721 

7i 1° 

6 00 9 81 

±0675 

±0978 

267 4 80 

25 to 60 

317 


*The thoracic index of the tuberculous female chests reported in my previous paper 
(2) is 72 6 instead of 72 1 (Error in printing ) 
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American Mountain Tick-Fever — Semiography 

and Nosology 

With Remarks on Pathology and Treatment* 

By Noxon Toomey, MD, FACP, Palmy) a, Mo 


T HE tick box ne fever of the moun- 
tainous aieas of western North 
America has on several occa- 
sions since 1850 been the subject of 
brief remarks and of other publications 
of a more comprehensive character It 
cannot be said, however, that the dis- 
ease has ever been adequately de- 
scribed All of the early and more le- 
cent descriptions of the disease show 
the want of knowledge concerning its 
etiology, its epidemiology, and its im- 
munological lelationships Indeed, the 
published observations on the Ameti- 
can mountain tick-fever have been for 
the most pait eithei fragmentary or 
confused by the observei s’ precon- 
ceived ideas 3 Nevertheless, it would 
be unjust to carp at the memoirs on 
mountain fever that were written by 
W T Ewing, 4 by Roberts Bartholow, 0 
by John J Milhau, 3 by Charles Smart, 14 
and by Charles F Kieffer, 40 as those 
observers deserve gieat credit for re- 
cording accurate and succinct descrip- 
tions of the disease as observed by the 
unaided eye 

What has been most remarkable is 
not the essential inadequacy of early 
descriptions of the mountain or non- 
exanthematic tick-fever, but the fact 

^Received, for publication, Aug 29, 1931 


that it has been necessary for the pres- 
ent writer to re-discover it, at least 
fiom the aspects of calling attention 
to its existence and of establishing it 
as a separate disease entity 47 ’ 18 

The non-exanthematic tick-fever of 
the mountains has a characteristic clin- 
ical course, but a course that varies 
with its virulcncy to range from a mild, 
icnuttent-recuning type of fever to a 
severe typhoidal form In the lattei 
type the fever is so continued as to 
vutually obscuie the remittent and re- 
current characteristics Some cases 
commence with marked lemittency of 
the fever but pass into a continued 
feier, high or low, with more or less 
stuporousness and prostiation These 
two types, the recurrent and the con- 
tinued (with moie or less 1 emissions) 
have been noted by most observers 
They weie tieated as sepaiate types 
by Kieffer, 40 and will provisionally re- 
ceive like treatment by us, but with the 
qualifying remark that the continued 
foim is very piobably tularemia, but 
has not yet been proven to be so 
These types aie not absolutely fixed 
but are obseived to somewhat mter- 
grade with one another, which lends 
color to the belief that mountain fever 
may occasionally take a continued fever 
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form In some localities the lecuirent 
type of the fever is more characteristic 
than m other localities, thus in the 
Black Hills and in Wyoming the fever 
is predominently recurrent whereas m 
Colorado and Utah it is more common- 
ly observed to have one well marked 
major episode followed by one, or at 
the most two, very minor exacerba- 
tions A distinct tendency to a remit- 
tent and recuirent character can, how- 
ever, be almost always made out even 
in the so-called continued type, and 
similarly in the Colorado-Utah type 
with one major episode, the recunences 
are often so minor in character as to 
frequently attract no special attention 

Clinical Course 

With but very few exceptions, the 
incubation pci tod is four days Longei 
incubation periods have been observed 
but seven days is the longest authentic 
instance Kieffer observed a case with 
an incubation period of three days 

The piodiomes consist of extreme 
weariness and faintness (languor), 
loss of appetite, muscular weakness, 
and an “empty or sinking feeling” in 
the epigastrium They merge with and 
continue throughout the onset, which 
usually occurs within two to eight hours 
after the first appearance of malaise 

The onset is sudden with profound 
chilliness (but with no rigor) lasting 
from one to two hours and alternating 
with occasional flashes of heat The 
cold stage is suddenly succeeded by a 
rapid accession of fever, accompanied 
by excruciating pains m the back and 
loins, and to a somewhat less extent 
throughout the body, especially the 
posterior cervical region and the ex- 
tremities, with occasional cramping 


of the legs A diffuse dull headache, 
chiefly frontal, occurs commonly but 
is rarely severe, although occasion- 
ally intolerable The muscles be- 
come tense and the small muscles 
twitch, particularly the orbiculars 
and those of the face Nausea is 
usually noticed Vomiting is usually 
absent m adults but may occur in 
children, although not as commonly 
as in other fe\ ers The face becomes 
flushed, the facies tense and 
troubled, the skin hot and dry, the 
tongue red and swollen (“straw- 
berry tongue”), the conjunctivae very 
markedly congested, but lachryma- 
tion does not occur 

The pulse, at first rapid (85 to 
90), full and bounding, becomes, 
after a few hours, very rapid (120 
to 130), thin and tense and continues 
so for twenty-four to forty-eight 
hours 

The fastiguim is characterized by 
a fever of 103 4 0 to 1046° F, by 
the patient lying motionless, for fear 
of pam on motion, but with a clear 
though restless sensorium, sleep be- 
ing impossible, or broken and 
troubled Breathing is shallow, a 
trifle quickened and sighing Mete- 
orism does not occur 

Constipation is the all but invari- 
able rule throughout the course of 
the disease, the patient usually going 
four or five days without defecating 
Should evacuation take*place spon- 
taneously there is great tenesmus 
and pain in the anus, the feces being 
scybalus and covered with mucus, 
frequently blood tinged 

The tongue, at first congested 
(“strawberry tongue”), becomes 
swollen, large and flabby, with a 
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very thick, moist bluish-white glaze 
of pasty (cheesy) consistency to the 
very tip, latterly cracking down the 
center The tongue is ti emulous 
when protruded 

Urination is impeded by muscular 
tenesmus, or almost entirely sup- 
pressed, or if any urine is passed it 
is scanty and highly colored, causing 
scalding when voided 
The liver and spleen, and all the 
muscles are tender to touch, the deep 
bone and joint and muscle pains 
continuing, but without redness or 
swelling of the joints 
Perspiration begins gradually and 
continues scanty for twenty-four 
to thirty-six hours, to end in a mod- 
erate (but seldom drenching) sweat 
coincident with the rapid lysis that 
ends the febrile period at the end of 
the second or early pait of the third 
day With defervescence, the con- 
gestion of the conjunctivae and face, 
the headache, and muscle aches, sub- 
side, the patient being left free from 
pain, but prostiated 
No erythema or other cutaneous 
manifestation develops at any time, 
but after the final defervescence a 
fine branny desquamation of the 
skin may occur 4 The latter is not 
common and seems due to medica- 
tion with antimony or arsenic 

On the fourth day after the first 
accession of the fever, the patient 
feels very well, and desires to be up 
and about, but on the fifth to sixth 
day in a large proportion of the 
cases the fever, weariness, and 
muscle pains return, but with much 
less severity than at first, and last 
only from twelve to eighteen hours 
After this recurrence subsides the 


patient comalesces slowly, except 
that thcie may be one or tw'O more 
recurrences of the fever to a slight 
degree 

On and after the fifth day the 
countenance assumes a dull despond- 
ent expression , the face a dirty 
yellowish hue, with a tinge of dark 
brown m the cheeks 

Usually the total duration of the 
disease is eight or nine days, al- 
though not uncommonly ten days 
Very exceptionally it may be as 
much as fourteen to tw’enty-six days , 
especially so when of the continued 
fever type Some slight cases run 
their course m five or six days, but 
some of the latter cases, if observed 
undei the advantages of hospital 
care would be recognized as of the 
eight day duration 

Convalescence is characterized by 
marked anemia, by a persistence in 
the sensation of weariness through- 
out the whole body, and weakness 
and stiffness of the joints of the ex- 
tremities The carpo-metacarpal, 
metacarpal-phalangeal, and phalan- 
geal joints are sometimes especially 
stiff and painful 14 Bartholow be- 
lieved that “In many instances, the 
first evidence of commencing con- 
valescence, was a violent pam in the 
soles of the feet, increased at night ” B 

Variations in the Cunicae Course 

The prodromes very exceptionally 
drag on for two or three days (m cases 
with a seven day incubation period), 
but more commonly than being pro- 
longed they are less than three hours 
in duration, the disease striking sud- 
denly Very frequently slight muscle 
pains are noticed during the piodromal 
stage, but they do not become excruci- 
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atmg until the onset The onset is 
never free from pain, but m mild cases 
the muscle and bone pains develop 
gradually after the initial chilliness has 
passed off The initial epigastnc dis- 
tress is sometimes described as a hun- 
ger pam 

The chilliness is sometimes so slight 
as to escape the observation of the 
patient Sometimes the initial chilli- 
ness is distinctly intermittent, alter- 
nating every fifteen minutes to one 
hour with like periods of sweating and 
a sense of heat, the intermissions oc- 
curring approximately hourly for the 
first twenty-four hours, or until the 
fastigium is well established 

Nausea is very variable, m some out- 
breaks being a prominent symptom and 
occurring frequently before or with 
the onset of the chilly (initial) stage 
If it has not occurred during the in- 
vasion it is extremely unlikely to occur 
during the fastigium Vomiting oc- 
curs fairly frequently in children, but 
not as commonly as in other fevers 
In adults, vomiting almost never oc- 
curs, or at least not without great diffi- 
culty (about ten per cent of the cases) 
due apparently to a cardiospasm On 
the other hand, there are exceptional 
cases in adults m which vomiting oc- 
curs repeatedly with each onset of a 
febrile paroxysm 

The headache is occasionally de- 
scribed by patients as being intolerable, 
and feeling very much as if the head 
were being mashed between rollers 

The perspiration is occasionally es- 
tablished early and gives a cold clammy 
feel to the skm after the initial chilli- 
ness has existed for an hour or so 
Equally frequently the skin is hot and 
dry, and moist and cool by turns, alter- 


nating at eight to twelve hour inter- 
vals The perspiration of the rapid 
lysis is always marked, and occasionally 
deseives the characterization of a 
drenching sweat, but usually it does 
not On the whole, very noticeable 
hyperidrosis is not a characteristic of 
mountain fever 

A low, moie frequently violent, de- 
lirium may occur during the fastigium, 
and recurrently at the height of each 
febrile paioxysm It is most likely to 
be obsei ved in alcoholics, nephntics and 
others with an impaired metabolism 

Occasionally, but very exceptionally, 
the bowels become spontaneously re- 
laxed after the second or third day 
(once only as a lule) The stools, 
dark brown and watery and containing 
scybalous masses, are extremely offen- 
sive in odor Meteonsm has been ob- 
served m exceptional instances 

In mild cases the patients do not go 
to bed but drag around complaining 
of feeling “out of sorts”, stupid and 
sleepy, with loss of appetite, constipa- 
tion, and aches and pains m the bones 
and joints, or “neuralgias” 

The fever typically lasts for forty- 
eight hours and recurs with less in- 
tensity after an intermission of forty- 
eight hours, the paroxysms of fever 
and intermissions being each of two 
days duration, but the fever becomes 
progressively less severe with each re- 
mission A general type of regularity 
can be made out, and some of the early 
epidemics described by army surgeons 
evidently lan with few exceptions to 
the regular type encountered during 
the epidemic described, but on the 
whole mountain fever is not as regular- 
ly remittent and recurrent as malaria 
is intermittent Irregularity of the 
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remittances and 1 ecui i ences is common 
so that mountain f evei is best desci ibed 
as a fever distinctly 11 regular but with 
marked tendencies to a regular type 
The various obseived febrile courses 
can be reduced to a giaphical portrayal 
as follows 

Numbers in parentheses represent days 
of fever, other numbers, dajs of intermis- 
sion Accents represent degree of inten- 
sity two, severe, one, moderately se\cre, 
none, mild Figures (2) (1) and (1) (1) 
mean that a nearlj complete or very decided 
remittence occurs between the dajs indicated 
but lasts for only a relative!) brief time 


v— vomiting , d=delirium , =conval- 
escence , x=one, two or three additional 
(usually mild to moderately severe* recur- 
rences) 

(2)" 2 (2)' 2 (x) 16 per cent 

(2)" 2 (1) 3 (1) 5 per cent 

(2)" 2 (2)' 2 (2) x 6 per cent 

(2)' 2 (2)" 2 (2) x 3 per cent 

(2)' 2 (2)" 2 (1) 5 per cent 

(2)' 2 (2)" 2 (1) 1 (1) 

3 per cent 


(2)" 2 U)’(i) 2 (x) 1 (1) 

10 per cent 

(2) " 2 (i)'(i)' 2 x 5 per cent 

(x)"(i)' 2 (1) (1) 2 (1) 

5 per cent 

(x)"(x)" 2 (i)'(i) 2 (1) 

S per cent 

(1) "(i)" 2 (i)'(i) 2 x 2percent 

(3) " 2 (2)' 1 (1) 10 per cent 

( 2 ) "(i)' 2 (2) 1 (1) 6percent 

*These percentages merely represent our 
impression as to the approximate frequency 
with which the different combinations of re- 
mittence and recurrence occur It is not to 
be supposed that the above groups exhaust 
all combinations that may be encountered, 
but they well exemplify the "irregular regu- 
larity” of mountain fever 
The ‘days’ as given, particularly as refer- 
ring to the days of intermission, are not to 
be understood to be exact periods of twenty- 
four hours In fact there is not as exact 
a diurnal cycle seen in mountain fever as 
in the paludisms 


( 2 )"(I)' 2 ( 2 ) X N 

2 per cent 

( 2 )"( 1 )' 2 (I) (I) I X 

2 per cent 

\ (2) ” 2 (2)’ 2 (i) 

2 per cent 

V ( 3 ) " 2 ( 2 )’ I (l) 

1 per cent 

V( 2 )"(l)' 2 ( 2 ) X 

2 per cent 

' (2 ) " 2 v(l)' 2 (l) 

x per cent 

(2) "d 2 (2)'d 2 X 

3 per cent 

(2)"d(i)'d 2 (2)'d 2 x 

x per cent 

(2)"d(i)'d 2 (i)d(i) 2 

(0 


2 per cent 

v( 2 )"d 2 ( 2 )'d 2 X 

v(2)"d(x)'d 2 (2)'d 2 x 

1 percent 


1 per cent 

v(2)"d(i)'d 2 (i)d(x) 2 

(1) 


1 per cent 


Physical Findings 
The marked conjunctival engorge- 
ment has already been noticed Epi- 
staxis may occui but is decidedly un- 
common The fauces are normal or 
slightty injected but never extremely 
hyperenne There is no buccal en- 
danthem Cervical and other external 
adenopathy is not noticeable 

Chest findings are not a part of the 
disease but a secondary bronchitis 
sometimes follows the disease when 
inclemencies of the weather have been 
expei lenced during the pyrexial period 
Abdominal discomfort, always pres- 
ent to some extent, is vague, variable, 
and inconclusive Rigidity and hyper- 
esthesia, and pain on deep palpation, 
are to be discounted as the patient is 
hyperesthetic and tense over the whole 
body The spleen becomes barely palp- 
able early in the couise of the disease 
but does not become more than slightly 
enlarged The liver is always tender 
and sometimes a tnfle enlarged A dis- 
tended bladder may be encounteied 

Diagnosis 

Mountain fever is particularly de- 
void of characteristic (pathognomonic) 
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physical findings Not one of the 
ph\sical findings may not be found in 
some othei fever or even group of 
fevers The nearest approach to an 
exception is the tongue, which is fairly 
characteristic, and yet b) no means 
pathognomonic Hence diagnosis must 
rest, m the present state of our knowl- 
edge, upon a consideration of the at- 
tending circumstances (locality, sea- 
son, history of tick bite or of expos- 
ure). exclusion of other possibilities, 
and upon the appeal ance of the clin- 
ical phenomena as a whole, the latter 
being unique when considered with 
lespect to their syndrome and evolu- 
tion The differentiation from the 
two most clinically similai diseases, 
dengue fever and relapsing fever, will 
be discussed undei the heading of nos- 
ography 

Owing to the history of tick-bite, 
the disease that gives rise to the great- 
est practical difficulty is spotted fever 
of the Rocky Mountains Where moun- 
tain fever and spotted fever co-exist 
locally it is not to be supposed that 
mountain fever can always be distin- 
guished from spotted fever during the 
first two days of its course After the 
second or third day, however, spotted 
fever should be excluded by a consid- 
eration of the following clinical differ- 
ences 

Spotted fever has a somewhat less stormy 
onset with a more protracted accession of 
fever, with a continued and prolonged (and 
usually ultimately higher) character, with 
only slight or moderate remissions Impor- 
tant, also, are the lesser intensity of spotted 
fever’s muscle and bone pains, the stupor 
developing in spotted fever after the second 
or third day (even in mild cases, although 
not in the mildest, ambulatory, type) The 
lesser degree of nausea but the more marked 
cyanosis and hyperidrosis in spotted fever are 


usually noticeable after about thirty-six to 
fortv-two hours The puffy facies of spotted 
fever contrasts with the pinched facies of 
mountain fever The spotted fever case 
lies relaxed, "log-like”, the mountain fever 
case is more tense, for fear of pam on move- 
ment In spotted fever insomnia is all but 
absolute, in mountain fever it is only relative, 
sleep occurring fitfully A dry cough, with 
or without a small amount of very tenacious 
mucus, occurs with the prodromal stage or 
onset of spotted fever but is not present at 
all, or only very late, in the course of moun- 
tain fever By the fifth or sixth day the 
spleen is larger in spotted fever than in 
mountain fever The tongue tends to remain 
more swollen and much less coated in spotted 
fever than m mountain fever, and frequently 
cannot be protruded in spotted fever Final- 
ly one of the most helpful and invariable dif- 
ferences is the absence of the characteristic 
lenticulo-macular (initially slightly raised) 
erythematocyanotic (frequently hemor- 
rhagic) exanthem of spotted fever, which 
first appears on the ankles and wrists and 
extends upwards to cover the trunk but 
(usually) spares the face A perhaps in- 
constant difference, and yet one helpful at 
times, in the early course of the disease, 
is that the abdominal symptoms of spotted 
fever at onset suggest an acute cholecystitis 
(or hepatitis) whereas those of mountain 
fever suggest a cardiospasm with ulcer or 
gastric dilatation symptoms 

As the continued form of mountain 
fever may be very difficult or impossi- 
ble to distinguish from mild or aber- 
rant types of typhoid fever and the 
paratyphoids, no attempt will be made 
to describe the (inconstant) clinical 
differences except to call attention to 
the semi-liquid stools, the occipital in- 
stead of frontal headache, the small, 
dry tongue, the ultimate bradycardia, 
the greater wasting of body tissues, 
the scaphoid abdomen, and the odor 
of body and breath encountered in the 
enteroidea group It is of course un- 
derstood that agglutination tests or 
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blood cultuies may be necessary for 
definitive diagnosis for both the en- 
teroid group and tularemia, which will 
also frequently have to be taken into 
consideration 

Acute epidemic influenza has un- 
doubtedly been mistaken for mountain 
fever, and accounts for some of the 
so-called mountain fever reported m 
the winter months 10 The much greater 
irregularity of its remittances, the pro- 
fuse lachrymation, rhmorrhea and 
sneezing, the acutely congested 
pharynx, with frequent secondary otitis 
and nasal sinusitis, the symptoms of 
bronchial involvement, the larger, more 
compressible pulse, the more superficial 
character of the muscle aches, with par- 
ticular predilection for the intercostal 
and cervical groups, the (occasional) 
singultus, and the tendency to a criti- 
cal or epicntical diarrhea, make up a 
clinical picture that ought not to be 
mistaken for mountain fever. 

Regional septic processes, perinephric 
abscess for example, may cause a heav- 
ily coated tongue and an lrregularly- 
regular type of remittent fever, but 
with them the generalized intolerable 
“bieak-bone” pains are absent, whereas 
a sharp, kmfestab-like, or deep “hot 
iron,” regional pain is present 

Pathology 

No necropsy material has been avail- 
able 

The wine shows nothing notewor- 
thy During the prodromal stage the 
patient often passes much clear urine 
of low specific gravity The urine 
drawn during or after the fastigium 
is of high specific gravity, acid, and 
with excess of pigments and bladder 
epithelium, but is free of sugar, ace- 


tone, bile and albumin unless some ren- 
al impairment has already been pres- 
ent Hyaline casts may be found 

The blood shows a profound change, 
especially so considering the intensity 
and short duration of the fever The 
red cells become greatly reduced; m 
severe cases to 3,000,000 or even to 
2,500,000, which is less than fifty per 
cent of the normal red count at high 
altitudes Hemoglobin diminishes m 
ratio with the led count, the color in- 
dex remaining 1, although when regen- 
eration commences the red cells in- 
crease at greater rate than the hemo- 
globin, the index falling below 1. The 
anemia is predominantly a toxic, aplas- 
tic, rather than a hemolytic anemia, al- 
though the muddy color of the face 
late m the disease suggests the occur- 
rence of some hemolysis. 

Neither a leucocytosis nor a leuco- 
penia develops although the white count 
tends to range a trifle above normal 
The differential count shows a constant 
increase of the large mononuclears 
(150 to 165 per cent) with lympho- 
cytes around ten per cent and eosino- 
philes under 1 per cent The large 
mononuclears are increased absolutely 
as w r ell as relatively, a condition also 
noted in spotted fever 

The absence of jaundice speaks for 
very little derangement of the liver 
or bile ducts 

Numerous cases of mountain fever 
studied repeatedly in the laboratory at 
the Post Hospital of Fort D A Rus- 
sell have shown conclusively that the 
serum of mountain fever does not con- 
tain the typhoid organism nor aggluti- 
nate the latter 

So far, numerous efforts to establish 
the disease m guinea-pigs have failed 
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This is one of the best evidences that 
the virus is distinct from that of spotted 
fever 

Prognosis 

In mild cases convalescence is more 
rapid than in dengue but in severe 
cases it may be prolonged for weeks 
Organic complications or local sequelar 
infections do not develop, except very 
rarely the cutaneous pyodermata in 
those who are uncleanly and already 
debilitated, with chronic foci of sta- 
phylococcic or streptococcic infection 

Mortality is not indisputable, but is 
extremely rare at best In the early 
literature several deaths attributed to 
the continued form of the disease were 
recorded but the tiue nature of these 
cases is uncertain, much of the severe, 
so-called mountain fever undoubtedly 
having been typhoid fever 10 ’ 17 ' 20 ' 20 ’ 33 
or tularemia And yet there is no rea- 
son why a severe case of mountain 
fever should not carry off a debili- 
tated individual or a patient embar- 
rassed by cardiac insufficiency 

Treatment 

The patient should be put to bed 
and made comfortable, blankets and 
hot water bottles, or tepid sponging, 
being used according to the stage of 
the disease A large hot toddy or hot 
lemonade is grateful Emetics were 
formerly much employed but are of 
doubtful value unless retching is con- 
tinued and troublesome 

During the initial episode, and severe 
recurrences, morphine should be giv- 
en hypodermatically in effective dosage 
every four hours, as it alone relieves 
the excruciating bone and muscle pains 
For the milder recurrences, acetphen- 
etidm or the less efficacious acetylsalicy- 


lic acid will be satisfactory, acetamlid 
should be avoided To quiet the sen- 
sorium a hypnotic such as barbital, 
fifteen or twenty grains, should be giv- 
en and repeated as necessary, or a 
bromide in sixty grain doses is usually 
sufficient, chloral hydrate should be 
avoided A collynum of half satu- 
rated boric acid solution to which a 
fifth-part of epinephnn chloride solu- 
tion ( i-iooo) has been added is grate- 
ful to the eyes If photophobia is no- 
ticeable a dark cloth should be placed 
over the eyes unless the room can 
be completely darkened An alkaline, 
antiseptic mouth wash should be pre- 
scribed for frequent use An isotonic 
solution made of equal parts of salt 
and baking soda does equally as well 
The bowels should be moved, prefer- 
ably by enema m the early stage of 
the disease, but, as soon as the onset 
has passed off, by a saline cathartic or 
by a hydragogue cathartic pill, such as 
the calomel-rhubarb-colocynth pill, re- 
peated daily for two or three days The 
bladder should be watched, and if nec- 
essary to prevent distension, the urine 
should be drawn Digitalis is rarely 
indicated, as in spotted fever, except 
in the continued fever type of the dis- 
ease, when it is well to start it early 
Other than to place the patient on a 
sensible fever diet, with thought being 
given to the constipation, no special 
dietary restriction is necessary Dur- 
ing convalescence, the severe anemia 
should be combated by means of an 
iron, arsenic and copper hematmic, and 
cod liver oil according to indications 
For ending the persistent joint aches, 
a short course of sodium or potassium 
iodide in large dosage, with or without 



920 


Noxon Toomey 


a little Fowler’s solution, is distinctly 
valuable 

There is no known specific for the 
disease Quinine was foimeily much 
employed, and much abused, but im- 
partial observers as Milhau 0 and Kief- 
fer , 40 eaily discovered that it not only 
had no effect on the fevei but m laige 
doses did harm by increasing the sub- 
jective symptoms 

Kieffer attached consideiable value 
to subcutaneous injections twice daily 
of one or two cubic centimeteis of a 
one per cent solution of sodium aisemte 
to which four per cent cocaine hydio- 
chloride was added to control the pain 
We feel that neither the sodium aisen- 
lte noi sodium cacodylate injections are 
necessary, but that Fowler’s solution by 
mouth m appropnate but fan -sized 
dosage will do as much good It should 
not constitute routine treatment but 
should be reserved for cases that con- 
tinue to run a fever after the seventh 
day, or have piotracted muscle aches 
and joint pams 


Nosology 

The non-exanthematic tick-fever o 
the mountainous West evinces a syn 
drome not unlike, m some respects 
the clinical course of two diseases 
each of which is the type of a differen 
disease category, namely dengue feve: 
and relapsing fever As to winch cate 
gory it is more nearly correct to assigi 
the American mountain fever can bi 
determined for clinical purposes, bu 
tor a final assignment on the basis o 
bacteriological and pathological evi 
dence it will be necessary to await th< 
study of the virus of mountain fever 

er * evers have a recurrent clinica 
course, such as undulant fever (brucel 


basis, mehlococcenna) but it would for 
the pi escnt seem to labor a point to go 
beyond a consideration of mountain 
fever’s two most presumable cognate 
affinities 

Compaicd with the relapsing fever 
gioup we find that mountain fever 
and the relapsing fevers are aithropod- 
borne diseases , that neither are invari- 
ably exanthematous; that both are 
characterized by a marked secondary 
anemia, and that both have w ell marked 
recurring or l elapsing characteristics 
There are these differences however 
the 1 elapsing fevers are caused by 
Spn ochacta that are not difficult to re- 
covei fiom the blood at some time dur- 
ing the clinical course; they are not- 
able for being truly relapsing virtually 
to their final episode, which is seldom 
the second or third relapse The} pros- 
tiate, but do not cause the profound 
bone, joint and muscle pains that are 
piactically a fixed character of moun- 
tain fever The relapsing fevers have 
a comparatively insidious onset and a 
much greater interval between relapses 
than does mountain fever They f fe 
quently cause a bronchitis and a dis 
order of the cornea not observed •’> 
mountain fever Finally they are 
the bilious type with icterus occurring 
in one- fourth to one-half of the cas»- 
according to the severity of the ep 
demic r j 

Compai ed with dengue fevei " e ' 
that mountain fever is of hhe s! ^ 
duration , that it is, like dengue, ® 
pioperly called recurient than re 
ing, and that the disease is of eC l u ^ 
or nearly equally, abrupt ° n ®^ 
has m common the “break bone ^ 
toms, the congestion of the con^ ^ 
vae, and the absence, or vtrl ‘ 
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sence, of bronchial involvement Moun- 
tain fever differs fiom dengue fever in 
lack of a palmar and plantar erythema 
and a generalized erythematous 01 
polymoiphous eruption Also there is 
not the cervical adenopathy that one 
finds m tluity per cent to seventy pei 
cent of the cases of dengue Lachry- 
mation occurs m dengue but not m 
mountain fever The tongue is not 
greatly different in the two diseases 
although more heavily coated in moun- 
tain fever Constipation is not so ab- 
solute m dengue, purging being ob- 
served in about one-third of the cases 
Mountain fever differs in producing a 
far greater anemia and in not being 
accompanied by the characteristic and 
well marked leucopema of dengue In 
both fevers there is an increase of the 
large mononuclears, but the eosmo- 
plules are increased only m dengue 
From the above comparisons it will 
be observed that mountain fever has 
an intermediate position between the 
short fevers of the dengue type and the 
protracted fevers of the relapsing fever 
group Similar in some reactions to 
the one and yet m other reactions more 
closely resembling the other, it serves 
almost as a ‘connecting link’, were one 
to take cognizance of the theoiy that 
dengue is a spirochetal disease We 
do not wish it understood that we are 
asserting a theory of mountain fever’s 
spirochetal nature, but when one con- 
siders the comparative difficulty with 
which the Leptospira icterohemort Jiag- 
tca is recovered from the blood m the 
spirochetal type of infectious jaundice, 
a protozoan of some such chaiacter 
may occur in the blood of mountain 
- fever, and yet have escaped detection 
In this connection it should not be for- 


gotten, however, that Noguchi recov- 
ered fiom the mountain fevei tick, 
Dermaeentor andersom, a filterable 
virus that was demonstrated not to be 
the virus of spotted fever 44 Whether 
the filterable virus recovered by No- 
guchi is that of mountain fever remains 
to be ascertained 

Apparently mountain fever has 
closer affinities to dengue fever than 
to relapsing fever but whether the re- 
semblance is sufficient to warrant 
grouping it provisionally with dengue 
fever may well be a mattei of opinion , 
but, keeping m mind that it is but ten- 
tative, it would seem permissible clin- 
ically to group mountain fever with 
dengue fever 

The Continued Form of Mountain 
Fever — Possibly Tularemia 

Appearing from the outstart as a 
continued fever, or more commonly be- 
coming a low continued fever after an 
initial phase with lemittences, this type 
of mountain fever tends to a longer 
course than the remittent type Two 
weeks to twenty-six days is the usual 
duiation, but m Coloiado and Utah, 
and occasionally m Wyoming, a shorter 
fever of nine or ten days may be pre- 
dominantly of the continued type, al- 
though some minor degree of remit- 
tence can usually be made out 

The continued form is somewhat 
typhoidal as far as the fever and the 
nervous system are concerned, but with 
those exceptions there is not a close 
resemblance to typhoid fever The con- 
tinued form seems to be a lower grade 
of infection limited largely to the blood 
stream In it the muscle-bone- joint 
pains and other localizing phenomena 
are not nearly so severe Towards the 
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end of the disease the patient is weaker 
and more emaciated than after the 
short recurrent type, but convalescence 
is not thereby prolonged, it being by no 
means unusual for these cases to con- 
valesce somewhat more rapidly than 
those who had a typical recurrent type 
of American mountain tick-fever but 
continued to have persistent bone and 
joint pains during convalescence 


There is very considerable reason to 
suspect that the so-called continued 
type may not be due to the virus of 
American mountain tick-fever but to 
a Bacterium tularense infection The 
local lesions, acute but indolent skm 
ulcers at site of tick bites, typical of 
tularemia, occur following tick-bite m 
some of these cases, but they certainly 
have not been observed in all 
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Bilateral Double Kidney With 
Duplication of Ureters* 

By Robert M Lintz, MD, Biooklyn, N Y 


A nomalies of the various 

parts of the body are not in- 
frequent, but with the exception 
of those of the spine those occuirmg 
in the genito-urmary tract are most 
often noted 1 One of the rather fre- 
quent anomalies of the genito-urmary 
tract is that of double kidney with 
duplication of renal pelves and of the 
ureteis Young and Davis 2 state that 
the condition of double kidney and 
ureter is not so rare, but that the recog- 
nition of the condition is extremely 
lare They believe that anomalies of 
the kidney and ureter are much moie 
frequent than is generally appreciated 
and that among such kidneys a rela- 
tively large number show pathological 
changes, malformation predisposing to 
disease 

Various types of duplication of the 
ureter v\ ith the accompanying double 
kidney have been reported from time 
to time It is possible to have uni- 
lateral involvement with the other side 
normal 01 both sides may be changed 
from the normal In the condition 
known as complete duplication of the 
meters there are separate bladder ori- 
fices for each ureter with the ureters 
limning from the pelves to the blad- 
der This means that wheie there is 


complete bilateral duplication there are 
four uieteral onfices present in the 
bladder In the incomplete form of 
duplication theie is union of the dupli- 
cated ureters somewhere between the 
emergence from the pelves and the en- 
trance into the bladder In these cases 
the bladder may present the usual ap- 
pearance as far as the ureteral orifices 
are concerned Where there is com- 
plete duplication of one side and either 
a normal opposite side or incomplete 
duplication of the opposite side three 
ureteral openings into the bladder will 
be present 

Thompson 3 reported fifteen cases of 
duplication of renal pelves and ureteis 
in 1735 consecutive autopsies at Lon- 
don Hospital and thiee cases in ii,I 33 
consecutive autopsies performed at 
Guy’s Hospital and at Victona It J‘ 
interesting to note that of the eighteen 
cases of duplication sixteen were v 
females Mauclaire and Sejourne* 
found the ratio of occurrence in fe- 
males to males to be 7 to 3 Thomp- 
son’s observation is at considerable 
-variance from those of some of the 
earlier investigators Wagner, 5 Poirier, 6 
and Bostroem 7 in large autopsy series 
found the frequency of complete and 
incomplete duplication of the ureters 
to be from three to four per cent 
Braasch and Scholl 8 cited 144 cases of 
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duplication of tenal pelves and uieteis 
of which thnty pei cent weie complete 
and seventy pei cent incomplete Of 
these 144 cases theie were only eight 
(5 5 P ei cent) 111 which bilateral dupli- 
cation of pelves and ureters was pres- 
ent and all of these eight did not have 
foui bladdei orifices foi the meters 
These authors also noted that 37 5 
per cent of the cases piesentcd some 
pathologi of the urinai \ tiact Harp- 
ster, Brown and Delchei 9 in a leview 
of the cases of duplication of the 
ureter in the liteiature up to 1922 
found complete duplication 111 5S 1 per 
cent of the 382 cases repoited up to 
that time They lecoided 181 instances 
of complete unilateral duplication, 40 
of complete bilateial duplication, 133 
of incomplete unilateral duplication, 
and 28 of incomplete bilateial dupli- 
cation Thej’’ believe that only a veiy 
few cases of this condition are diag- 
n'osed pre-operatively, the difficulty be- 
ing increased when the cystoscopic ex- 
amination shows but two appaiently 
normal ureteial openings 111 their usual 
positions 

From the numbei of cases of this 
foim of anomaly of the urinary tract 
t/'at aie cited one might conclude that 
this condition should be encounteied 

it infrequently in piactice That the 
diagnosis is seldom made is well 
known The figuies that have been 
quoted are derived fiom autopsy 1 co- 
ords 01 from observations made on a 
large senes of operative cases Merta, 10 
m 1920, compiled a list of the cases 
of duplicated ureteis lecorded to date 
He came to the conclusion that many 
cases are discoveied only post mortem 
and that of those diagnosed dui mg 
life and befoie ojjeiation the diagnosis 


was possible only after icpeated uro- 
logical and x-ray examinations 

My purpose in here citing anothei 
case of bilateial double kidney and 
meters is twofold first, to point out 
that with the aid of newer laboratory 
methods this condition should be diag- 
nosed moie fiequently , second, to show 
that the responsibility for this diag- 
nosis need be borne no longer solely 
by the uiologist but that the lespon- 
sibilit} tests upon internist and the 
geneial practitioner as well, with the 
aid of the roentgenologist 

Rcpori 01 Case 

Case A single woman, a school teacher, 
age 52, came October 18, 1930, complaining 
of pam and discomfort in the left lower 
quadrant of the abdomen and m the left 
lumbar region, the latter radiating at times 
down the left thigh The pam had been 
present for as long as the patient could re- 
member but had recently become more an- 
noying Lately there had been frequenc\ 
of urination, she noted that on urination 
there was accentuation of the pain of the 
left side of the abdomen and of the left thigh 
For the last four years there had been epi- 
gastric distress after eating, during this 
interval the patient was frequently awakened 
from her sleep by migrainous headaches 
There was nothing of significance in the 
previous history The familj history v’as 
interesting in that her mother died at the 
age of 45 years with carcinoma of the blad- 
der and one sister has been told that she has 
calculi of the urinary bladder 

The patient was well developed and verj 
well nourished Her height was 5 feet i }4 
inches and her weight was 161 pounds 
There w r as a svstohe murmur over the apex 
of the heart which was considered as 
functional in nature There was marked 
tenderness to palpation below the right costal 
border over the area of the gall bladder 
No lumbar tenderness w’as noted Other 
features of the physical examination w’ere 
cssentiall> normal The blood pressure was 
122/90 A tentative diagnosis of gall blad- 
der disease and nephrolithiasis was made 
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The patient had 4,220,000 erythrocytes and 
6,700 leukocytes The differential count 
showed 60 per cent polymorphonuclears, 2 
per cent eosinophiles, 2 per cent large lym- 
phocytes, and 36 per cent small lymphocytes 
The hemoglobin was 90 per cent (Sahli) 
Repeated examinations of catheterized urine 
show ed a few white blood cells and numerous 
red blood cells 

Cholecystography (after the oral admin- 
istration of tetra-iodo-phenolphthalein-sodi- 
um) showed a gall bladder that filled satis- 
factorily and was reported as normal in size 
and shape and regular in contour In the 
fundus of the gall bladder there was a small 
circular filling defect about the periphery 
of which there was a thin dense shadow 
This concentric rim was visible two hours 
after the gall bladder had been emptied of 
the dye by the ingestion of a fat-full, mixed 
meal A report of cholelithiasis was made 

It was considered unlikely that the biliary 
calculus was accountable for the left sided 
pain Due to the persistent presence of 
blood cells m the urine the diagnosis of renal 
calculus w-as further advanced The kidneys 
were x-rayed and there was no ev idence of 
calculi Both kidneys were reported as being 
considerably larger than usual The patient 
was then given 40 grams of Uroselectan 
(sodium salt of 2-oxo-5-iodopyridme-N -acet- 
ic acid) intravenously Twenty minutes 
after the intravenous injection of the dye 
there was a very clear visualization of two 
renal pelves on each side from each of 
which a ureter came off (figure 1) On 
both sides the more superior pelvis consisted 
of but a single calyx while the inferior and 
larger pelvis had two major calyces A 
moderate degree of liv dronephrosis of the 
two lower pelves was reported more pro- 
nounced on the left side On each side 
the ureter from the superior pelvis was 
situated medial to the one from the inferior 
pelvis A picture made forty -five minutes 
after the dye had been injected gave no addi- 
tional information In the picture made si\- 
t\ minutes alter the dye had been given 
ftiguro 2) the ureters m their lower course 
are well su.11 On the lc«t side two distinct 
shadows placed very close together arc noted 
dovn to the level ot the s\mphvM> pubis 
!U!-nv this ,, stuck v ider Mi t dow is noted 


entering the bladder It could not be ascer- 
tained definitely' from the picture whether 
this represented a union of the duplicated 
ureters or whether it was due to overshadow- 
ing of the separate ureters Although the 
right side did not show this condition so 
clearly , a similar arrangement could be made 
out on very close inspection of the films The 
patient was referred for cystoscopic exam- 
ination, but inasmuch as she refused this 
examination it could not be definitely' made 
out w'hether two, three, or four bladder ori- 
fices were present 

Papin and Eisendrath 11 pointed out 
that the ureter belonging to the upper 
pelvis always ends lower and more 
mediad In addition, they state that 
when theie aie two ureters from one 
kidney theie are always two pelves on 
that side — no case has ever been shown 
to be otherwise Bugbee and Losee 12 
held that the presence of a double 
meter means the existence not only of 
two pelves but also of two physiologi- 
cally separate kidneys on the side in- 
volved, although these may be fused 
anatomically to lepiesent a single 01- 
gan Biaasch and Scholl 8 were of the 
opinion that hydionephrosis is the most 
common pathological complication of 
duplication of the meters They be- 
lieved that this is most piobably due 
to the fact that there is metcial ob- 
stiuction in the legion of the junction 
of the two ureters 111 incomplete dupli- 
cation Harris 12 was of the same 
opinion and added that there is ustiall) 
nothing in the history 01 phv sical ex- 
amination to lead one to suspect anom- 
alies Thompson found that the com- 
bined capacit) of the pelves 111 double 
ktdnev mav be less than that of a sin- 
gle normal pelvis In such cases the 
gradual constriction of the normal pel- 
vis mav be replaced bv a very sharp 
one. making the discharge of urine 
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Fig i Twenty minutes after the intravenous injection of the dye The arrow indi- 
cates the biliary calculus , this might easily be mistaken for a renal calculus if cholecj stog- 
raphy had not been successful 






Fig 2 Sixty minutes after injection of the dye On the left side the course of the 
lower part of the ureters is clearly seen 
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more difficult He believes that at 
times pam and slight pyuria can be 
explained only on the basis of double 
small pelves with reduplication of 
ureters 

Embryology 

The following brief summary of the 
embryological development of the uri- 
nary tract is taken mainly from the ar- 
ticle of Young and Davis 2 During 
the embryological development of the 
higher vertebrates there are three suc- 
cessive types of excretory organs. 
These are the pronephros, the meso- 
nephros, and the metanephros — the lat- 
ter becoming the permanent kidney. 
All three types come from the meso- 
dermal blocks known as the nephro- 
tomes The nephrotomes consist of a 
series of blocks of mesodermal cells 
situated longitudinally along both sides 
of the neural canal and are between 
the primitive segments and the lateral 
mesodermal plates 

The Wolffian duct — the excretory 
duct of the mesonephros — is formed 
from the pronephros The mesonephros 
arises from the nephrotomes that ex- 
tend from the fifth cervical to the third 
lumbar segments and consists of a 
series of glomeruli and tubules open- 
ing into the common duct In man 
this structure atrophies According to 
Kelly and Burnam 14 the mesonephros 
is at the height of its development dur- 
ing the fourth and fifth weeks of em- 
bryonic life The mesonephros atro- 
phies during the eighth to sixteenth em- 
bryonic weeks, the Wolffian duct per- 
sisting as the vas deferens m the male 
and as the rudimentary Gartner’s duct 
m the female 

The Wolffian duct opens into the 
cloaca and it is near this juncture that 


a budding occurs which is the anlage 
of the permanent kidney From this 
bud is formed the ureter, pelvis, 
calyces, and collecting tubules while 
the secreting portion of the kidney is 
formed from a collection of mesoder- 
mal cells known as the metanephrogenic 
tissue This latter mass of tissue sur- 
rounds the tip of the ureter bud soon 
after its formation 

The ureteral bud, capped with meta- 
nephrogenic tissue, first grows dorsal- 
ly toward the spine and then turns 
cramalward The tip of the bud at the 
6 6 mm embryo stage has become bulb- 
ous and as early as 8 mm a bifurca- 
tion of the primitive pelvis occurs, the 
first evidence of the calyces During 
the ascent of the kidney the uro-rectal 
septum appears, dividing the cloaca in- 
to what is to be rectum and bladder 
Young and Davis believe that in double 
ureter the cause may be ascribed to 
premature or exaggerated bifurcation 
of the ureteral bud, the split extending 
varying distances down the ureteral 
stalk instead of being confined to the 
primitive pelvis 

Comment 

The frequency of the occurrence of 
double kidney with duplication of the 
ureter and the very infrequent diag- 
nosis made of this condition suggests 
that there is generally a nearly com- 
plete absence of symptoms that might 
be termed characteristic When a pa- 
tient does give a story that might be 
referable to the urinary tract, such an 
anomaly is rarely considered With 
the aid of cystoscopic examination the 
frequency of diagnosis of double ureter 
is somewhat increased, but still the pos- 
sibility of missed diagnosis is too great 
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Assuming that retrograde pyelography 
is employed it is usual to visualize but 
one ureter where there is incomplete 
duplication. A reflux of the contrast 
medium into the lower poition of the 
accompanying ureter is usually the first 
hint of duplication of the uretei 

Where a history and physical exam- 
ination aie suggestive of an indefinite 
disturbance of the urinary tract the 
physician should consider the possibil- 
ity of double ureter With the intro- 
duction of intravenous pyelography the 
diagnosis becomes quite easy and vciy 
certain This method, as is well know n, 
is easy of application The certainty 
with which the diagnosis is made or 
ruled out in kidneys of good function 
is apparent Employment of this 
method makes for a more comfoi table 
and satisfied patient Where intraven- 
ous pyelography is used it may make 
cystoscopic examination unnecessary — 
a procedure to which many patients 
object both before and after its accom- 
plishment 

It is to be expected that the pre- 
operative diagnosis of double kidney 
and double ureter will be more fre- 
quent The presence of this condi- 


tion can usually be determined very 
satisfactorily by the internist or the 
general practitioner with the aid of an 
x-iay study. 

Conclusions 

r. The occurrence of double kid- 
ney with duplication of ureters and 
kidney peh es is not rare, but the diag- 
nosis is seldom made 

2 Pam m the lower quadrant of 
the abdomen and in the lumbar region 
of the same side radiating down the 
thigh, frequency of urination, red blood 
cells and white blood cells in the urine, 
should lead one to consider the possi- 
bility of this anomaly after lenal calculi 
have been ruled out 

3 Duplication of ureters and pelves 
is due to an abnormal exaggeration 
of the usual embryonal development 

4 Intravenous pyelography enables 
easier and more certain diagnosis of 
double ureters and pelves than does 
cystoscopy 

5 With proper x-ray studies the 
internist and the general practitioner 
should make the diagnosis of this con- 
dition 
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On the Treatment of Angina Pectoris 

spiritual side of the case must not be neglected in this disease m 
JL which the emotions play so imporant a role The development of a 
philosophy of life, of the power of adaptation of desire to possibilities, the 
cultivation of hobbies of a restful character, such as suitable reading, music 
and such pacific occupations as painting, etching, carving and similar pursuits, 
are of real medical benefit Habits of restfulness and relaxation are to be 
cultivated Climate is often very important, and those who live m the temper- 
ate zones may well spend their winters in the South or perhaps go to live per- 
manently m some mild, temperate and congenial climate Few patients do well 
m the cold places or at high altitudes ” — (Harlow Brooks, M D , F A C P , 
Am Jr Med Set, 1931, clxxxn, 784-800) 
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INTERNAL RADIATION IN 
THE CAUSATION OP 
MALIGNANCY 

A few months ago reference was 
made editorially in the Annals to the 
known extrinsic factors having a car- 
cinogenic or sarcogemc action X-iay 
and other solar irradiation have both 
been recognized for many years as be- 
longing m this group. That the radio- 
active source may be within the body 
of the victim, inseparable from him, 
diminishing in amount and activity 
only by its natural and unalterable de- 
cay, and at the same time be capable 
of inducing neoplastic proliferation m 
a startling conception Martland 1 has 
demonstrated that this is exactly the 
situation which obtains with certain of 
the radium dial painters Knowledge 
of this fact has a significance much 
wider than its application to this ex- 
traordinary occupational disease It 
may explain the extrinsic factor m cer- 
tain other forms of occupational ma- 
lignancy and sounds a warning in con- 
nection with the indiscriminate internal 
use of sources of radio-activity 

The circumstances under which ra- 
dium poisoning was recognized as an 
occupational disease are now well 
known In a New Jersey factory 
there were employed for varying 
periods of time during the years 19 1 7 

’■Martland, Harrison S The occur- 
rence of malignancy in radio-active persons, 
Am Jr of Cancer, 1931, xv, 2435-2516 


to 1924, about 800 girls w hose work 
was painting the luminous dials of 
watches and clocks The paint con- 
sisted of phosphorescent zinc sulphide 
combined with small amounts of ra- 
dium, mesothorium and radiothoiium 
in the form of insoluble sulphates 
Due to the habit of pointing the 
biushes used between the lips, small 
amounts of radio-actne paint were in- 
gested over extended periods The 
possibility of absorption through the 
skm and by inhalation also existed 
Subsequent investigations have shown 
that, while most of the pamt ingested 
passed rapidly through the alimentary 
tiact and w r as eliminated, a certain por- 
tion v r as stored in the body and par- 
ticularly m the bones After final 
deposition m the bones these radio-ac- 
tive substances emit their characteris- 
tic radiations continuously, diminish- 
ing only with the exhaustion of the de- 
posit by the natural process of physi- 
cal-chemical decay, a process so slow 
m the case of radium that a life-time 
makes no significant change It has 
been found from material obtained at 
autopsy that the lethal amount of 
radio-active substances distributed in 
the entire skeleton may range from 10 
to 180 micrograms, estimated as ra- 
dium element As Martland vividly 
states it, it is necessary to have only 
10 micrograms (one one-hundred- 
thousandth gram) of radium bromide, 
distributed over the entire skeleton, to 
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produce a horrible death years after it 
has been ingested The damage m the 
radium dial painters is due to the in- 
ternal bombardment with alpha par- 
ticles, a type of ladiation never before 
known to have occmred m human be- 
ings 

Martland has knowledge of 18 
deaths, among the former employees 
of this factory, which can be strongly 
suspected of being due to so-called ra- 
dium poisoning Eight were proved to 
be such by autopsy In addition, there 
are about 30 persons alive who are suf- 
fering from typical symptoms of ra- 
dium poisoning or who, by virtue of 
their internal radio-activity, are liable 
to develop crippling lesions at any time 
During the first six years after the de- 
velopment of this industry the ill-ef- 
fects and resulting fatalities fell into 
two chief groups One of these was 
charactenzed by a radiation osteitis, 
with a superadded bacterial infection 
in the case of the mandible and 
maxilla, so that extensive necrosis of 
the jaw preceded the fatal outcome In 
the other group the continuous bom- 
bardment of the bone marrow resulted 
m a legenerative type of leukopenic 
anemia which resisted all efforts at 
treatment During the years of this 
earlier period, that is, from 1922 to 
1928, two dial painters died from 
osteogenic sarcomas These were re- 
ported in 1929 by Martland and 
Humphries 2 who recognized that the 
incidence of two cases of sarcoma 
among fifteen examples of radium- 
mesothorium poisoning was too large 

2 Martland, Harrison S , and Hum- 
phries, Robert E Osteogenic sarcoma in 
dial painters using luminous paint, Arch 
Path, 1929, vu, 406-417 


to be passed over as due to coincidence 
This belief has now been fully justi- 
fied for Martland ’s more recent report 
records the results of autopsy studies 
upon three more fatal cases of ana- 
plastic osteogenic sarcoma, all of the 
victims coming from the group who 
worked m the New Jersey factory In 
addition, he lists three additional living 
cases of probable osteogenic sarcoma 
from the New Jersey group and an- 
other fatal case in a girl who had 
worked as a dial painter in factories 
111 other states 

In view of the known incidence of 
primary bone sarcoma in the general 
population, the occurrence of so many 
examples in the limited group ex- 
posed to this occupational hazard can 
have but one explanation — internal 
radiation has operated as a causal fac- 
tor Actual malignancy has been pre- 
ceded by radiation osteitis, associated 
at first with a hyperplastic, irritative, 
compensatory bone marrow which is 
succeeded by a replacement fibrosis 
The aplastic marrow of external ir- 
radiation is not found 

Knowledge of an occupational 
hazard should lead to its mitigation 
and eventual elimination The dem- 
onstration of this sarcogenic agent has 
a wider significance, however, than its 
impoitance in the dial-pamting indus- 
try It affords a basis for a high de- 
gree of certainty that the occupational 
primary carcinoma of the lungs, which 
has been the most common cause of 
death among the cobalt miners of the 
Schneeberg district m Saxony for five 
hundred years, is best explained by 
the radio-activity of the ore The air 
of these mines has a radio-actne etna- 
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nation content of fiom a few to 50 
Mache units A high incidence of 
pi unary carcinoma of the lung is said 
to have appeared among the woikers 
m the pitchblende mines of Joaclums- 
thal It must be accepted that the de- 
posit of radio-active substances 111 the 
body, paiticularly those producing 
alpha lays, may give rise to malig- 
nancy many years aftei wards From 


this, it follows that the indiscriminate 
lay and quack use of ladio-active 
wateis, emanators, activatois, etc, 
should be stopped They are without 
therapeutic value aside fiom their 
psychic effect and may be doing an, as 
yet, unrecognized haim It may be 
learned that even slight increase m the 
normal ladio-activity of the human 
body is not without dangei 
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S INCE the American College of 
Physicians will hold its Six- 
teenth Annual Clinical Session 
in San Francisco, April 4 to 8, 1932, 
it is appropnate to call attention at 
this time to certain facts of general and 
historical interest about the city in 
which we are to gather 

San Francisco is not only one of 
the world’s most beautiful and fasci- 
nating cities, it is also the center from 
which nine-tenths of California’s scen- 
ic wonders can be most easily reached 
Within a few hours’ easy journey by 
train, stage or car are most of the 
places which tourists come thousands 
of miles to see Yosemite lies due 
east, and can be easily reached in seven 
hours by automobile or train Monte- 
rey Peninsula — one of the finest strips 
of sea coast in the world — is three and 
one-half hours by train to the south 
The giant redwoods begin right in San 
Francisco’s suburbs, at Muir Woods, 


and can be visited in half a day’s ex- 
cursion 

Lake Tahoe, at the summit of the 
Sierra, is an easy night's or day's run 
by tram or a short detour en 7 oute or 
returning Shasta, Lassen, Sequoia 
National Parks, the Redwood Empire, 
the wine-grape valleys, Stanford and 
California Universities, Luther Bur- 
bank’s gardens, Jack London’s Valley 
of the Moon — all are within the circle 
of San Francisco excursions, requiring 
from a few hours to a day or two 

One or the World’s Truly 
Cosmopolitan Cities 

San Francisco is famous for its gay 
spirit, its Chinatown, its beaches, its 
picturesque waterfront, its flavor of 
Asia and the sea, its French and Italian 
restaurants, its Parisian touch Not so 
many realize that it is also the business 
capital of the West and a seaport 
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known and loved in many a city of 
Asia and Central America and the 
islands of the Pacific Here is the 
financial center of the Coast, the home 
of the great corporations that dominate 
Western business, the seat of banking, 


insurance, commercial and industrial 
enterprises that function from Chile to 
Alaska and from Salt Lake City to 
Shanghai and Singapore 

A Town to Pi,ay In 

From the days of the Gold Rush, 
San Francisco has believed in laughter 
and good living People on the streets 
are happy and cordial. They smile 
easily Good feeling and high spirits 
are in the air You can’t feel down- 
hearted when you breathe the city’s 
biacing sea-tang and see its hill rising 
m the sparkling sun above the blue 
Bay 

For scenic beauty, few places in the 
world can excel San Francisco itself 
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A tour of the city can be made as ex- 
citing and as filled with surprises as a 
first visit to some picturesque foreign 
town The Presidio military reserva- 
tion, founded by the Spanish in 1776, 
is one of the largest and most beautiful 
army posts 111 the country Golden 
Gate Park is known around the world 

The Ocean Beach and the Cliff House 
* 

with its seal rocks, the public golf 
courses of Lincoln Park overlooking 
the Golden Gate, the eminences of 
Russian and Telegraph Hills, the 
quaint cable cars on the steeper streets, 
the picturesque foreign quarters, the 
glowing flower stands lining the curbs 
in the shopping district — all of these 
provide endless entertainment and di- 
version 

Lure oe the Ships 

Business and cultural metropolis of 
the Pacific Coast, San Francisco is first 
of all a great sea-port In scenic 
grandeur, its great land-locked harbor 
ranks with Rio, Naples, and Constanti- 
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nople To visit the waterfront, only a 
few minutes fiom the hotel and busi- 
ness section, is to feel one’s self m 
touch with many strange far-off lands 
You will see ships arrive and depart 
from Asia and the South Seas, for 
Latin America and Europe You will 
hear strange tongues, see strange faces, 
smell the spice and fruits of the trop- 
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lcs, watch endless bale- of jaw silk 
*\\ung from the hold ol a grt vt trnus- 
Pacific liner San Fiancisco is the 
gateway to tlie Hawaiian 1 '•lands, with 
frequent sailings \ia famous ilc line 
liners San Francisco is the center 
from which American trailers, Amer- 
ican ideas, and American goods are 


v lined to tilt htmdmU of millions of 
awakening peoples inhibiting lilt great 
l'anlu lnsiu Here the Orn ut and 
South Si is disthuge tlvtr treasure i 
(hi tin sc d<K ks sjn(( copra from the 
South Sin and f 'hihppmi s, silks and 
ties ft *>m Jap in and (‘limn, colYce and 
h matins from (Antral Auurtca, j»en.s- 
aut w.ue trom Spun and halt. 

P\ctr» Ah \’s Tm \s\u r-1 lor.sr 

01 Ai i 

hot eight) loirs the people of the 
Weston Slope and of the Pacific 
Islands ha\e looked to San Francisco 
tor euteitaiunn nt and instruction t o- 
day rraxelmg Fmojunns are amazed 
hi the treasures of its galleries, the 
excellence ot its «»rtat orchestra, the 
Mtaliti and stir of its cultural life 
'The Palace of the Legion of Honor, a 
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beautiful white marble replica of the 
famous Pans oiigmal, occupying a 
magnificant site commanding the Gold- 
en Gate and the open Pacific, holds 
priceless collections So does the M H 
deYoung Memorial Museum in Golden 
Gate Park, and the beautiful California 
School of Fine Arts on Russian Hill 
San Francisco has always been beloved 
by the stage, and its many theatres 
offer a variety of fare throughout the 
year 

You Can Golf, Fish or Swim 

Within twenty minutes of your hotel 
are golf courses where Bobby Jones 
could drive a ball from a putting-green 
high on the cliff right into the Pacific 
Ocean Not even old Edinburgh has 
such a setting for its national game 
You will be welcomed to the city’s fin- 
est courses Perhaps you would rather 
board a sturdy launch and fish for sea- 
bass or salmon in the Bay, or outside 



Memorial Chapel at Stanford University 


the Heads in the open Pacific It is 
easily arranged So is trout-fishing in 
the Sierra or Coast-Range streams 
For swimmers, there are the ocean 
beach, the famous m-door Sutro baths, 
and the Fleishhacker municipal open- 
air pool, the largest in the world 

You’ll Feel at Home 
The City is a paradise for those 
who enjoy good food There are lit- 
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erally thousands of restaurants and 
their rates are surprisingly low Food 
is important m San Francisco Res- 
taurateurs are artists as well as busi- 
ness men Many are well-loved town 
characters You feel the difference 
And you like the friendliness It’s a 
happy town Around the corner from 
the big hotels are Italian and French 
restaurants famous for a soup, a salad, 
a specially-prepared sea-food served 
with care and pride at low prices You 
can dine in China, Russia, Japan, 
Sweden, France, Spain, Italy or Ger- 
many by merely calling a taxi or walk- 
ing a few blocks through streets rich 
m reminders that this is a great cosmo- 
politan sea-port For five cents you 
ride to the Beach, and lunch or dine 
with surf pounding outside and noth- 


ing between you and Asia except the 
Pacific and a few islands Or you can 
mount Telegraph Hill, rising steep be- 
tween the docks and the Latin Quarter, 
and sit at tables commanding a superb 
expanse of blue salt water and encir- 
cling mountains San Franciscans 
themselves like to go to Fisherman’s 
Wharf, where the Madonna-blue boats 
bob with the tide, and dme in Italy on 
fresh-caught sea-food The Bay, the 
Golden Gate, and Mt Tamalpais look 
on you there 

Chinatown 

San Francisco’s Chinatown is world 
famous Here are more dazzling dis- 
plays of objects of art, silks, china and 
curious knick-knacks than are to be 
found in cities of China itself Here 
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also are the two hugest Chinese theatcis 
outside of China, playing the wend 
dramas of Cathay with Chinese oichcs- 
tras and ever)' touch complete 

San Francisco’s Distinctive 
Clim vrr, 

In the summei it is America’s cool- 
est city — the warm California sun 
tempered by sea breezes and an opales- 
cent lemmder of sea mist which often 
takes the form, toward evening, of 
billowing white fog bringing the breath 
of the sea Yet no circumstantial 
description of San Fiancisco can ac- 
count for its peculiar appeal to the 


visitor without taking into account a 
certain atmosphere of romance and 
charm that is instantly felt and that 
proves invariably winning to the 
stranger It is compounded of the 
unusual physical setting and climate, 
of the happy, healthy people, of the 
high hills and stunning \istas, of the 
foieign settlements and the oriental 
fla\or, and also of a long tradition of 
stirring and romantic da>s, from the 
Spanish down through the Forty-niners 
to the bonanza kings of the Comstock 
Lode, the builders of our first trans- 
continental lailroad, and the more re- 
cent geneiation that built a great mod- 
ern city on the rums of the old 
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A Stud\ of 501 Cases of Pulmonary Tuber- 
culosis with Indefinite 01 No Usual Ab- 
normal Physical Signs Bv Lawrason 

Brown (Am Jr Med Sci , 1931, clxxxn, 

700-707 ) 

“As far back as the beginning of the cen- 
tury, Osier, among others, recognized that 
extensive disease of the lungs could exist 
w ith few or no abnormal physical signs 
I wish to present to >ou some conclusions 
I haie arrived at from a study of some 503 
such cases selected from 1900 consecu- 
tne cases at the Trudeau Sanatorium 
The method by which a diagnosis of chronic 
pulmonary tuberculosis was established in 
these cases is that used for some years at 
the Trudeau Sanatorium The occurrence 
alone of either hemoptysis of a drachm or 
more, or of pleurisy with effusion, explain- 
able on no other grounds, is considered to 
justify a diagnosis of suspected pulmonary 
tuberculosis in the absence of all other symp- 
toms The occurrence of moderately 

coarse rales or of a parenchymatous roent- 
gen ray lesion (mottling, irregularly dis- 
tributed) above the third rib and third verte- 
bral spine was considered sufficient evidence 
for a positive diagnosis of pulmonary tu- 
berculosis until disproved Tubercle bacilli 
m the sputum m the absence of lesions 
above the trachea must be considered as 
absolute proof of pulmonary tuberculosis 
The incidence of these five cardinal diag- 
nostic data in 1367 cases diagnosed pulmo- 
nary tuberculosis from 1478 consecutive cases 
admitted to the Trudeau Sanatorium is as 
follows 



Per cent 

Tubercle bacilli 

6iS 

Rales 

685 

Roentgen rav 

990 

Hemopty sis 

33 5 

Pleurisi 

120 


From the data here presented I am 
inclined to attribute considerable importance 


in the diagnosis of pulmonary tuberculosis 
to the roentgen raj examination I am 
convinced it will reveal the lesions of the 
disease long before it is manifested in am 
other way ” 

Viosterol Tieatinciit in Experimental Hy- 
perparathyroidism By Henry L Jaite 
Aaron Bodaxsky and John E Beair 
(Proc Soc for Exp Biol and Med, 1931 
xxix, 207-208 ) 

Three groups of experimental animals 
(guinea pigs) were established To those m 
the first group viosterol was given daily 
for 7 to 10 days After this preliminary 
treatment, the animals were injected daily 
with parathormone m increasing amounts, 
and the viosterol was also continued This 
combined medication extended over a period 
of 23 days In a second group viosterol and 
parathormone were started simultaneously 
and administration extended over a period of 
29 days The third group contained 6 con- 
trols which were injected with parathormone 
as m the second group, but these animals 
did not receive viosterol The animals in 
all three groups were killed to terminate the 
experiment and their bones were taken for 
histological examination They all showed 
decalcification and secondary fibrous invasion 
of the bones There was no consistent dif- 
ference in the nature or severity of the 
lesions between the guinea pigs receiving 
viosterol and parathormone (groups 1 and 2) 
and those receiving only parathormone Un- 
der the conditions of this experiment irradi- 
ated ergosterol did not protect from the 
demineralizing effects of experimental hy- 
perparathyroidism It is possible, however 
that the healing of bone lesions m experi- 
mental or clinical hyperparathyroidism 
might be promoted by viosterol after the 
state of hyperparathy roidism had been termi- 
nated by discontinuance of parathormone 
administration, or bv the removal of a para- 
th\ roid adenoma 
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Non syphilitic sloittr I ulvc Dcfoimil\ Bj 
B J Ci.aw sox (Arcli Path, iQ3*» ^'b 
889-899 ) 

Nonsjphilitic aortic yahc disease is of 
two kinds active \cgetati\c endocarditis, 
and deformity due to thickening and rough- 
ening with scar tissue and often with calci- 
um deposits The frequency, and particu- 
larly the etiologj, of the latter t\pc hate 
been subjects of much discussion m the last 
few sears The author’s scries contains 93 
cases of aortic valve defornntj of the calci- 
fied nodular type In 91 per cent of 68 
cases m which this point was investigated, 
some degree of stenosis was present It is 
evident that aortic stenosis of a grade recog- 
nizable chmcallj, and due to this type of 
yalvular deformity, is far more rare Both 
gross and microscopical findings in these 
salves tend to support the \ic\v that the 
etiological factor is an inflammatory rather 
than a metabolic (atherosclerotic) condition 
The frequency of rheumatism in these cases, 
as indicated by a previous positive history, 
bj' the presence of an adherent pericardium 
or bv an association of deformities 111 other 
valves, stronglj supports the view of an 
infectious basis It is doubtful whether a 
valve deformity severe enough to cause 
cardiac insufficiency is ever due to a meta- 
bolic disturbance such as arteriosclerosis 
Accordingly the term ‘arteriosclerosis yahe 
deformity’ should not be used in describing 
yalvular insufficiency or stenosis 

Effect of Giving Digitalis on the Volume 
Output of the Heait and its Size in Hi ait 
Failwe By Harold J Stewari (Proc 
Soc for Exp Biol and Med , 1931, xxix, 
207-208 ) 

The method of Grollmann for measuring 
the cardiac output yvas utilized m studying 
the effect of digitalis on the heart of normal 
individuals Digitan (Merck) yvas given 
in a single dose of o 8 gm to 1 o gm Ob- 
servations yvere made immediately before 
the drug yvas given and at frequent mter- 
y’als aftenvard All observations yvere made 
yyith the subjects 111 a basal metabolic state 
In addition to measurements of cardiac out- 
put, the cardiac size yvas measured on x-ray 
photographs made at a distance of tyyo me- 
ters Electrocardiograms yyeTc made also, 


the heart r.itc yvas counted and the blood 
pressure* iccorded Consistent results t\cre 
obtained from the lour subjects studied 
With the administration of dtgitahs to nor- 
mal men (1) cardiac output dm eased, (2) 
the cardiac size decreased, (3) the cardiac 
rate deenased, (4) alteiations of the T- 
yyaye of the electrocardiogram occurred, 
(3) the blood pressure yyas usually Dictated. 
(6) the maximum effects yyerc obserted 9 
to 24 hours after the drug had been gitcn. 
and had usually passed oft at the end of 48 
hours 

Effect of Giving Digitalis on the Volume 
Output of the Hem I and its Sise m Heart 
I'ailui 1 By HaroipJ Stiwari (Proc 
Soc for Exp Biol and Med , 1931, xxix 
209-211 ) 

The methods referred to in the preceding 
abstract ttere used 111 a study of the effect 
of digitalis on the yoluine output and size 
of the heart in heart failure \ small group 
of patients, among yshom yyerc included ex- 
amples of arteriosclerotic, luetic and rheu- 
matic heart disease, yyith and yyithout dis- 
turbances of rlnthm, gayc results indicating 
that m the presence of heart failure (1) 
the cardiac output diminishes (2) With 
the administration of digitalis (a) the cardi- 
ac output increases, (b) the cardiac size 
diminishes, (c) the yentricular rate de- 
uoases both when the rhythm is normal 
and m the presence of auricular fibrillation , 
(d) and alterations in the form of the T- 
yvave of the electrocardiogram occur (3) 
As the effect of digitalis yvears off, these 
functions change in the reyerse direction 

Tulai emic Leptomeningitis By Arthur R 
Bryant and Edwin F Hirsch (Arch 
Path, 1931, xu, 917-923) 

A chef, aged 48, died on the sixteenth daj 
after lacerating a finger yvitli a rabbit bone 
while removing pickled rabbit from a jar 
At autopsy focal lesions yvere found in the 
leptomemnges, contiguous brain tissues, ep- 
endyma, subependymal tissues and choroid 
plexus, which yvere similar to lesions in the 
liver, spleen and lungs All of these had 
the characteristics of tularemic lesions In 
addition there yvas a diffuse acute exudative 
meningitis The serum of the patient, taken 



Reviews 


945 


on the fourteenth da}, was reported to ag- 
glutinate Bacterium tulaicnse m dilutions 
not greater than i 40 This low titer is not 
considered to militate against the diagnosis 
of tularemia when the serum was taken as 
early as the fourteenth day from a patient 
whose failure to form antibodies was indi- 
cated by his death two da}s later Differ- 
entiation from miliar} tuberculosis was made 


possible in that suspensions of the crushed 
lesions killed guinea pigs in five days and 
produced in them visceral lesions character- 
istic of tularemia, staining for tubercle bacil- 
li gave only negative results, and lesions of 
a frankly tuberculous character were not 
found m the course of a thorough gross and 
histologic examination of the viscera of the 
patient 
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Medical Jurisprudence By Cart, ScHCFrEL, 
PhB, MD, LLB xn -j- 3x3 pages 
P Blakiston’s Son and Company, Inc, 
Philadelphia, 1931 Price, $250, postpaid 
Contrary to the procedure of most writers 
on ^ ais subject, Scheffel treats of the effect 
of law upon medical practice and practi- 
tioners rather than the reverse The ma- 
terial presented is of a general character so 
that the book should be of service to the 
entire medical profession There is no at- 
tempt to impart highly specialized knowl- 
edge applicable only to restricted medical 
groups The major divisions of law as 
they affect the physician are discussed with 
particular emphasis upon what the author 
chooses to term “legal prophylaxis”, that 
is, the prevention of unfortunate legal com- 
plications involving the medical practitioner 
The subjects treated include contractual re- 
lationships, law of agency, torts or civil 
wrongs other than breach of contract, prin- 
ciples of evidence, function of the medical 
witness, property interests of physicians, 
criminal responsibility and physicians as 
law makers Much of value to the average 
practitioner is contained in the chapters on 
contracts and agency The types of con- 
tracts occurring in medical practice, and 
the specific liabilities of physician and pa- 
tient in each are well illustrated with specific 
examples, and many practical suggestions 
are made to aid m avoiding unnecessary 
liability There is included an exposition 
of various types of commercial contracts 
which the medical man is especially prone 
to make, oftentimes unwittingly, herein is 
timely and practical advice which should 
be invaluable The function of the physician 


in court is developed at length and an effort 
is made to show how this relationship af- 
fects both the process of justice and the 
physician himself The rights of the wit- 
ness, expert and otherwise, are outlined 
from the legal point of view, and the im- 
portance of an adequate comprehension of 
the strict meaning of terms commonly used 
m court is stressed In general it may be 
said that the book reflects a legal training 
rather than a medical one, that it deals 
with the lawyer’s view of the physician 
rather than with the latter’s evaluation of 
his problems of law and social responsibil- 
ity This is particularly evident in the sec- 
tion dealing with autopsies wherein atten- 
tion is called to a supposed disadvantage of 
the autopsy because it is thereby frequent- 
ly shown that the clinical diagnosis was 
erroneous and that treatment had been ap- 
plied for a condition that did not exist, 
thus the liability for malpractice suits may 
be increased If such fears were to domi- 
nate the medical profession, then progress 
in scientific medicine would be practically 
nil The emphasis on this aspect of the 
autopsy seems peculiarly ill-advised Not- 
withstanding such points which may be 
called m question, this attitude of mind on + 
the part of the author is m keeping with 
the purpose of the book and is undoubtedly 
a large factor m making the work of 
greater personal value to members of the 
medical profession than many similar publi- 
cations The manuscript is well organized, 
the argument is logical, the style vivid, 
only numerous typographical errors and the 
rather frequent use of a plural pronoun with 
a singular antecedent mar an otherwise 
artistically compiled treatise 
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Clinical DictcUcs A Textbook fot Physi- 
cians, Students and Dietitians By Harry 
Gauss, MS, M D , F A C P , Instructor 
in Medicine, University of Colorado, 
School of Medicine, Assisted by E V 
G \uss, B A , Formerly Assistant Di- 
etitian, Presbyterian Hospital, Denver, 
Colorado 490 pages, 59 illustrations The 
C V Mosby Co , St Louis, Mo , 1931 
Price $800 

The needs of three distinct groups, stu- 
dents of dietetics, medical students, and 
practitioners, were kept in mind as this text- 
book was being written Certain difficulties 
arc inherent in the attempt to present the 
subject matter of use to each of these'groups 
without becoming tiresome to the others 
\ ct the authors seem to have succeeded to 
an unusual degree The first four chap- 
ters gne a brict but interesting historical 
outline, a surecy of the nature of foods, 
01 dietetic principles, and of the theory of 
digestion The latter half of the book is 
concerned w ith clinical applications of di- 
etetic principles A few minor flaws — at 
least they appear to be such to the reviewer 
can be easily remedied in a second edition 
It is unfortunate that \itamm E is made 
to include the pernicious anemia presenting 
principle, as well as the anti-sterility factor 
to which this letter should be restricted 
Although the fact that both glomeruli and 
tubules frequenth share in nephritis is clcar- 
1 > Ht forth m the text, the use of Richard 
Bauer's super-simplified diagram is unfor- 
tunate '1 here arc also a number of small 
but important typographical errors which 
iic< d correction The use of historical m 1- 
trrnl tv sltlltull} managed and the intro- 
<1 'Clio t fit ca v c histones in sm tiler type adds 
n‘*ib to the clinical interest and \aluc It 
1- e tico', 'aging to tho»c who stress m their 
Uac.ui- the import met ut constitution, m 
iff p lr t<i find that ti > less than 

1 0 j s arc jit'fii o.rr to the s^ uiticai cc 


A Manual oj Clinical Laboratory Methods 
By Clyde Lottridge Cummer, Ph B , 
M D , F A C P. , formerly Associate Clini- 
cal Professor of Clinical Pathology, 
School of Medicine, Western Reserve Uni- 
versity, Cleveland, Instructor in Derma- 
tology and Syphilology, School of Medi- 
cine, Western Reserve University, Visit- 
ing Dermatologist, Charity and St Alexis 
Hospitals, Cleveland, Ohio Third Edition, 
thoroughly revised 585 pages, illustrated 
with 173 engravings and 12 plates Lea 
and Febiger, Philadelphia, 1931. Price 
$6 75, net 

This manual of laboratory methods should 
be of value to the medical practitioner, as 
well as to the laboratory technician, because 
of its style of presentation, which, though 
concise, gives minute details of even simple 
procedures The book consists of twelve 
chapters, the first five of which deal with the 
blood, its examination, differential diagnosis 
of blood dyscrasias, parasitology and bacteri- 
ology of the blood, immunology' and blood 
chemistry An appendix gives an efficient 
method for examining a large number of 
urine specimens in a hospital laboratory 
This portion of the book also takes up the 
preparation of normal solutions, the prepara- 
tion of stains and of autogenous vaccines, as 
well as other information of interest and 
\alue The last two pages of the book arc 
made up of a Table of Normal Findings, 
which will be appreciated particularly for 
the more unusual laboratory procedures 
The author presents the newer tests as well 
as the recent modifications of the standard 
methods He describes Kline’s Macroscopic 
Slide Test for syphilis commenting briefly 
upon its value The charts and illustrations 
arc, on the whole, acre good and a distinct 
addition A bibliography requiring 19 pages 
givte citations to tin* original articles in 
v f.ich the technical m> tliods now in % ogue 
v rrt *!* crib* d 
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Febiger, Philadelphia, 1931 Price, $650 

net 

For this second edition of Hypertension 
and Nephritis the entire book had to be re- 
set, so extensne was the revision The sec- 
tions on renal acidosis, azotemia with chlo- 
ride deficiency, the Addis ratio, the patho- 
genesis of edema, the kidney in diabetes and 
hcnioglobincmia, the role of sensitization m 
glomerulo-ncphritis, renal osteo-dy stropliy, 
the carotid sinus and regulation of blood 
pressure, cardiac failure in In pcrtcnsion, and 
paroxysmal hypertension with suprarenal tu- 
mors are either new or have been rewrit- 
ten As a result, in this edition the number 
of pages has been increased by about so 
This is a very' complete and satisfactory dis- 
cussion of the subject, written with the needs 
of the general practitioner especially m mind 
The simpler methods of clinical investiga- 
tion are stressed and their value emphasized 
Throughout management and treatment arc 
set forth in connection with the -discussion 
of each clinical group This practical clini- 
cal application does not mean that the method 
suffers from lack of scientific analysis, for 
both morphological pathology and altered 
physiologv are thoroughly presented Not 
all pathologists will agree with the elimina- 
tion of the tubular system from the concep- 
tion of a defensive nephritis, but approval 
will be general for the elimination of the 
term chronic interstitial nephritis, and the 
firm stand that there is no justification for 
its use “as commonly applied to those renal 
diseases which are characterized clinically by 
arterial hypertension and its consequences ” 


A Tcil-Book of Pathology By Francis 
Dieafieed, M D , LL D , sometime Pro- 
fessor of the Practice of Medicine, College 
of Physicians and Surgeons, Columbia 
University, New York City, and T Mit- 
CHEix Prudden, M D , LL D , sometime 
Professor of Pathology, College of Physi- 
cians and Surgeons, Columbia University, 
New York City Fifteenth edition, re- 
vised by Francis Carter Wood, MD, 
Director of the Pathological Department, 
St Luke’s Hospital, New York, Direc- 
tor of the Institute of Cancer Research, 
Columbia University, New York 1339 
pages, 20 full-page plates, 830 text illus- 
trations William Wood and Company, 
New York City, 1931 Price, $1000 
No extended review of this well and fa- 
vorably known textbook is needed The 
present edition, the fifteenth, appears after an 
interval of four years during which time 
many notable advances m the field of general 
pathology have been made Those additions 
which appear significant and lasting have 
been added m the revision The task of 
including within one book the essentials of 
both general and special pathology grows 
more difficult of accomplishment with each 
succeeding year Detailed treatment of any 
one field under such circumstances has be- 
come entirely impossible This well-bal- 
anced text continues to be one of the most 
satisfactory sources for the fundamentals of 
pathology to be found m the English lan- 
guage The addition of references to recent 
reviews directs the reader to more extended 
information Many more citations could 
have been made to advantage 
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Acknowledgement is made of the receipt 
of gifts to the College Library of publica- 
tions by members, as follows* 

Dr Clarence L Andrews (Fellow), At- 
lantic City, N J — i book, “How’s your 
blood pressure”, 

Dr William W Cadbury (Fellow), Can- 
ton, China — S reprints, 

Dr Nathan S Davis, III (Fellow), Chi- 
cago, 111 — 4 reprints , 

Dr George H Lathrope (Fellow), New- 
ark, N J — 8 reprints , 

Dr Eugene P Marzullo (Associate), 
Brooklyn, N Y — I reprint , 

Dr Aaron E Parsonnet (Fellow), New- 
ark, N J — i reprint , 

Dr Martin J Synnott (Fellow), Mont- 
clair, N J — i reprint, 

Dr. Fritz B Talbot (Fellow), Boston, 
Mass — i reprint, 

Thorndike Memorial Laboratory, Boston, 
Mass — 41 reprints 


Dr Henry Daspit (Fellow), New Or- 
leans, Louisiana, Dean of the Graduate 
School of Medicine of The Tulane Univer- 
sity of Louisiana, participated November 23 
and 24 in a Medical Institute at Rutherford 
Hospital, Murfreesboro, Tennessee, pre- 
senting papers entitled "Epidemic Encepha- 
litis in General Practice” and “Preventive 
Medicine Aspects of Psychiatry”, and giv- 
ing a neuro-psychiatric clinic 


Dr Harold F Machlan (Fellow), has 
been transferred from the U S Veterans’ 
Hospital, Lake City, Florida, to become 
Clinical Director of the U S Veterans’ 
Administration Hospital at Indianapolis, In- 
diana 


Dr Roy C Mitchell (Fellow), Mount 
Airy, North Carolina, addressed the Gray- 
son-Carroll County Medical Society of 


Virginia, November 9, on the subject, “Indi- 
gestion After Forty” 


Dr Wade W Oliver (Fellow), Profes- 
sor of Bacteriology m the Long Island Col- 
lege of Medicine, Brooklyn, N Y, with his 
wife, recently returned from an eighteen 
months’ trip around the world Dr Oliver 
was sent by the Rockefeller Foundation as 
Visiting Professor of Bacteriology and Im- 
munology m the School of Hygiene and 
Public Health of the University of the 
Philippines, Manila He served there dur- 
ing the teaching year of ten months from 
May, 1930, until March, 1931 The remain- 
ing eight months were spent m visiting bac- 
teriological laboratories in, and touring Ha- 
waii, Japan, Korea, China, Ball, Java, Fed- 
erated Malay States, Siam, Burma, India, 
north Egypt, Italy, France and Germany 


Dr Oliver T Osborne (Fellow), New 
Haven, Conn , is the author of an article 
entitled, “Foods and Health”, which ap- 
peared m the Illinois Dental Journal for No- 
vember, 1931 Dr Osborne is also the 
author of an article in the Stomatologic 
Record, New York City, September-Octo- 
ber, 1931, entitled “My Viewpoint of Den- 
tistry” 


Dr Carl R Howson (Fellow), of Los 
Angeles, California, was recently elected 
President of the Southern California Medi- 
cal Association Dr Harry Henderson 
(Fellow), Santa Barbara, was elected First 
Vice President, and Dr Robert Ramsay 
(Fellow), Pasadena, was elected Second 
Vice President Dr Fred B Clarke (Fel- 
low), Long Beach, was the retiring Presi- 
dent 


Dr H Beckett Lang (Fellow), was re- 
cently appointed Director of Clinical 
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Psjchiatrj at the Marcy State Hospital, 
Marcj, Pennsylvania 

Dr, Lang addressed the Fulton Medical 
Society, October 20, 1931, on “The Mental 
Hygiene Clinic in the Community” On the 
same date he also addressed the District 
Health Officers at Syracuse on “The Ma- 
larial Therapy in Neurosyphilis” On No- 
vember 2, 1931, Dr Lang addressed the Par- 
ent Teachers Association of Hamilton, New 
York, on "Behavior Problems and Their Re- 
lation to Mental Illness" 


Dr George L Pinney (Fellow), Hastings, 
Nebraska, was recently elected Secretary 
and Treasurer of the Republican Valley 
Medical Society Dr Pinney recently ad- 
dressed the Nebraska State School Teachers 
Association on “Common Sense Pointers on 
Physical Education” 


Dr Clough Turrill Burnett (Fellow), As- 
sociate Professor of Medicine at the Uni- 
versity of Colorado School of Medicine, de- 
livered addresses at the Colorado State Med- 
ical Society m September, 1931, and at the 
Boulder County Medical Society in Long- 
mont on November 12 


Dr George H Hoxie (Fellow), Kansas 
City, Missouri, was elected President of the 
Missouri State Tuberculosis Association at 
its last meeting m St Joseph, during Octo- 
ber Dr Hoxie is Medical Director of the 
Open Air Schools in Kansas City, as well 
as of the Kansas City Tuberculosis Society 


The following Fellows of the College were 
on the program of the Tenth Annual Meet- 
ing of the Eastern Homeopathic Medical 
Association held at Trenton, New Jersey, 
November 4, 5, and 6 Dr Donald R Fer- 
guson, Philadelphia, Dr E Roland Snader, 
Jr, Philadelphia, Dr G Harlan Wells, 
Philadelphia, Dr Milton J Raisbeck, New 
York, and Dr Linn J Boyd, New York 


Dr Lewis Jefferson Moorman (Fellow), 
Dean of the University of Oklahoma School 
of Medicine, Oklahoma City, is the Presi- 
dent-Elect of the Southern Medical Asso- 
ciation, having been elected at the recent 
meeting m New Orleans 


Dr Frank Smithies (Master), Chicago, 
was elected President of the American So- 
ciety of Tropical Medicine at its Twenty- 
Third Annual Session, held at New Or- 
leans, November 19, 1931 


Dr Albert E Russell (Fellow), of the 
U S Public Health Service, Washington, 
D C , delivered an address on Silicosis and 
Tuberculosis before the Milwaukee Academy 
of Medicine, Milwaukee, Wisconsin, on No- 
vember 10, 1931 Dr Russell also read a 
paper on Occupation and Respiratory Dis- 
eases before the Section on Public Health 
of the Southern Medical Association in New 
Orleans, November 20, 1931 


Dr Karl D Figley (Fellow), Toledo, 
Ohio, presented a paper on “Food Allergy” 
before the Academy of Medicine of Toledo 
and Lucas County, November 6, 1931 


Dr Samuel M Femberg (Fellow), Chi- 
cago, addressed the Rock Island County 
(Illinois) Medical Society on “Allergy m 
General Practice”, December 8, 1931 


Dr Edgar Mayer (Fellow), Saranac 
Lake, New York, Associate Professor of 
Medicine, New York Post-Graduate Medi- 
cal School and Instructor at the Trudeau 
School of Tuberculosis, was the guest 
speaker at a special meeting of the Pacific 
Physical Therapy Association, held at Los 
Angeles, December 9, 1931 Dr Mayer's 
subject was “Are We Abusing our Patients 
with Light” 


Dr Henry M Moses (Fellow), Brook- 
lyn, New York, addressed the Medical So- 
ciety of the County of Kings, November 17, 
1931, on “Pulmonary Neoplasms — The Clin- 
ical Findings and Methods used in Diag- 
nosis" 


Dr Franklin B Bogart (Fellow), Chat- 
tanooga, Tennessee, read a paper before the 
Radiological Section of the Southern Medi- 
cal Association, at New Orleans, in Novem- 
ber, on the subject “X-Ray Examination of 
the Heart in Left Auricular Enlargement” 
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Dr Hyman I Goldstein (Associate), Cam- 
den, New Jersey, during September and 
October, 1931, addressed the Krankenkassa 
physicians m Vienna on “The Physician m 
American Life To-day — His Position, So- 
cially, Economically, and Scientifically” He 
spoke on the subject of “Goldstein’s Heredo- 
familial Angiomatosis with Hemorrhages”, 
with lantern demonstration, before the Hun- 
garian Dermatologic Society at Budapest, 
the Professor Baron A Koranyi Medical 
Clinic, and the Professor Nekam Dermato- 
logic Clime of the Royal University, both at 
Budapest, before the German physicians of 
Carlsbad, Czecho-Slovakia , the American 
Medical Association, of Vienna , and also be- 
fore the Professor Morawitz Medical Clinic, 
Leipzig University, Leipzig, Germany 


Dr A L Anderson (Fellow), Spring- 
field, Mo, on November 12, gave a paper 
before the Southwest Missouri Medical So- 
ciety on “Metabolimetry as a Measure of 
Function m the Field of Clinical Medicine” 
Dr Chas Hugh Neilson (Fellow), of 
St Louis spoke on the same program on 
“Newer Theories of Nephritis”, and at the 
banquet of the Society responded to the 
toast, “Observation in Medical Education 
and Medical Practice” 


Dr Sidney Alexander Slater (Fellow), 
Worthington, Minn , addressed the South- 
western Minnesota Medical Society at their 
semiannual meeting, October 6, 1931, on his 
recent tour of European clinics 
On December 3, Dr Slater addressed the 
Sioux Valley Medical Society at its an- 
nual meeting on the same subject 


The Eighty-Fifth Semi-Annual Meeting 
of the Southern California Medical Associa- 
tion was held m Hollywood, November 13 
and 14, 1931, under the presidency of Dr 
Fred B Clarke (Fellow), Long Beach, 
Calif Other Fellows of the College who 
held offices were 

Dr. William H Barrow, San Diego, 
Calif — First Vice President, 

Dr Carl R Howson, Los Angeles, 
Calif — Secretary-Treasurer 
At the above meeting, Dr. Ross Moore 
(Fellow), Los Angeles, delivered a paper 


on “A Concept of Toxic Activity — Thera- 
peutic Application”, and Dr Samuel Ayres, 
Jr (Fellow), Los Angeles, in conjunction 
with Dr Nelson P Anderson, delivered an 
address on "The Use of the Patch Test in 
the Diagnosis of Contact Dermatitis” 

Dr Clarence L Andrews (Fellow), At- 
lantic City, N J, was elected President of 
the Atlantic County (N J ) Medical So- 
ciety, December 11, 1931 


Dr Arthur C Morgan (Fellow), Phil- 
adelphia, addressed the annual meeting of 
the Sixth District Branch of the Medical 
Society of the State of New York, at Wav- 
erly, N Y , September 22, 1931, on the sub- 
ject “The Treatment of Acute Cardiac 
Tragedies”. 


Dr Fred H Voss (Fellow), Kingston, N 
Y , has been elected a member of the New 
York Academy of Medicine 


On November 10, 1931, Dr George A 
Merrill (Fellow), Brooklyn, N Y, ad- 
dressed the Bay Ridge Medical Society on 
the subject “Allergy and its Common Mani- 
festations” 


Dr, Ray M Balyeat (Fellow), Oklahoma 
City, Okla, Associate Professor of Medi- 
cine, University of Oklahoma Medical 
School, addressed The Medical and Surgi- 
cal Association of the Southwest, at 
Phoenix, Arizona, December 4th on “His- 
tory Taking and Etiology m Headaches Due 
to Specific Hypersensitiveness ” 

Dr Balyeat recently has been elected 
President of the Oklahoma City Clinical So- 
ciety 

At the Louisiana Follow-Up of the 
White House Conference on Child Health 
and Protection, November 12-14, a t Baton 
Rouge, Dr Ellen C Potter (Fellow), Tren- 
ton, N J , conducted a round table on the 
“Functions of Government in Public Wel- 
fare”, and addressed the general assembly 
on the responsibility of government in that 
field 

In New Orleans, La , November 15-16, 
Dr Potter delivered addresses before the 
Branch of the Medical Women's National 
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Association and before the City Officials 
and Private Social Agencies concerning the 
“Interdependence of Public and Private So- 
cial Work” 

Dr Potter addressed the Annual Con- 
vention of the New Jersey Organization 
for Public Health Nursing at Trenton, De- 
cember 4, on “The Responsibility of Board 
Members” The same day, Dr Potter also 
addressed the State Conference of Social 
Work of New Jersey on “Community Or- 
ganization for Social Work” 


The Second District Branch of the Medi- 
cal Society of the State of New York held 
its Twentj -fifth Annual Meeting at the St 
George Hotel, Brooklyn, November 19, 1931 
Dr Henry M Moses (Fellow), Brook- 
lyn, delivered an address on “Supportive 
Treatment of Pneumonia” , Dr Albert F R 
Andresen (Fellow) and Dr Simon R Blat- 
teis (Fellow), both of Brooklyn, delivered 
addresses on “Health Examination from the 
Standpoint of Gastro-enterology” and 
“Health Examination from the Standpoint 
of Internal Medicine”, respectively 


Dr Joseph H Barach (Fellow), Pitts- 
burgh, Pa , addressed the Westmoreland 
County Medical Society, November meet- 
ing at Mount Pleasant, Pa, on “Treatment 
of Pneumonia ” 


Dr Robert A Knox and Dr George W 
Ramsey (Fellows), Washington, Pa, pre- 
sented a case of Niemann-Pick’s disease be- 
fore the Pittsburgh Pediatric Society, Octo- 
ber 23 This case will be described m a pa- 
per which has been accepted for a future 
number of the Annals 


Dr Fred M Meixner (Fellow), Peoria, 
111 , is the author of an article on “Chest 
Injuries as the Cause of Heart Lesions” 
m the December issue of the Illinois Medi- 
cal Journal 


Dr M Murray Peshkin (Fellow), New 
York City, addressed the Hackensack Hos- 
pital Staff Association, Hackensack, N J, 
Dec is, 1931, on “Allergy in Children” 


OBITUARIES 


DR EDWARD TYLER EDGERLY 

Dr Edward Tyler Edgerly, Fellow 
of the College since March 10, 1925, 
died in Rochester, Minn , on Novem- 
ber 15, 1931, following an operation 
for vesical calculus, at the age of sixty- 
seven years 

Doctor Edgerly was born in Ottum- 
wa, Iowa, January 15, 1864 After 
attending the Ottumwa public schools 
he graduated from Phillips Exeter 
Academy and received his A B degree 
at Harvard University in 1885 He 
graduated in medicine from North- 
western University Medical School in 
1889 In the competitive intern ex- 
amination for Cook County Hospital, 
Chicago, he received the highest grade 
and became chief of the resident intern 


staff After completion of his intern 
service, he was appointed an instruc- 
tor in medicine and physical diagnosis 
of his Alma Mater 

In 1894, while on a tour of Euro- 
pean medical centers accompanied by 
his father, Mr J W Edgerly, the lat- 
ter died suddenly in Paris, and this 
unfortunate occurrence changed the 
course of Doctor Edgerly’s career In 
the interest of the family fortunes, 
Doctor Edgerly made the willing sac- 
rifice of a promising medical future 
in Chicago and devoted his services to 
the business interests of the family un- 
til 1908, when he returned to his old 
love and began the active practice of 
medicine m his home city His fine 
training and high mental endowments 
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soon brought him into leadeislup 
among the physicians of Ins state 
In 1902 he was commissioned First 
Lieutenant m the Medical Reserve 
Corps, U. S Army, and entered active 
service at the beginning of the World 
War He served as Captain and Ma- 
jor, and Chief of the Medical Service 
of the Base Hospital at Camp Dodge 
during the period of the War During 
Major Edgerly's service at Camp 
Dodge his conduct of the epidemics of 
meningitis and influenza received offi- 
cial commendation 
He was a member of the Wapello 
County and Iowa State Medical Socie- 
ties, the Iowa Clinical Medical So- 
ciety (past president), and the Amer- 
ican Medical Association He was an 
active member of the Iowa Tubercu- 
losis and the Iowa Heart Associations 
Doctor Edgerly was married in 1891 
to Miss Nettie Thurston of Chicago, 
who with a son, John T Edgerly, and 
a daughter, Mrs Nelson Rupe, and 
four grandchildren survive 

Since his affiliation with the College 
he has been an active worker in pro- 
moting its interests m every way and 
a faithful attendant at the annual 
meetings During the Boston session 
in 1929 the members of his Harvard 
class (LA ’85) arranged a dinner in 
his honor, and it was the writer’s priv- 
ilege to be present as a guest Among 
those attending the dinner were Mr 
Roland W Boyden, eminent authority 
on international law and later suc- 
cessor to Justice Charles H Hughes 
on the Court at the Hague; his 
brother, Mr Wm W Boyden, a lead- 
ing member of the Chicago Bar , Dr 
Horace D Arnold of Boston, a pres- 
ident of one of the leading life insur- 


ance companies, and others promi- 
ment in the professions and public af- 
fairs. Greetings were read from Dr 
W. S Thayer of Baltimore, and Asso- 
ciate Justice Edward T Sanford of 
the U S Supreme Court The late 
Dr Lawrence Litchfield of Pittsburgh 
was also a member of this class 
Doctor Edgerly distinctly contributed 
to the progress of scientific medicine 
during his period, and the impression 
of his fine and genial personality, gen- 
erous nature, and high professional 
ideals will linger with us while mem- 
ory lasts 

(Furnished by Walter L Bier ring, 
M D , F A C P , Des Moines, Iowa ) 


DR JOHN FRANCIS 
WALLACE MEAGHER 

Dr John Francis Wallace Meagher 
(Fellow), Brooklyn, New York, died 
August 25, 1931, of injuries received 
when a concrete pillar supporting an 
observation platform on which he was 
standing collapsed He was fifty-one 
years old and in the prime of health 
and vigor 

Dr Meagher was bom in Brooklyn, 
March 22, 1880 He was graduated 
from the Boys High School of Brook- 
lyn and from the College of Physicians 
and Surgeons of Columbia University 
m 1901 He was an intern at St 
Mary’s Hospital, Brooklyn, from 1901 
to 1902 In 1903 he made a special 
study of nervous and mental diseases 
at St Lawrence State Hospital, Og- 
densburg, New York, and later at the 
Manhattan State Hospital for the In- 
sane at Ward’s Island, New York 
Thereafter he was associated in this 
work at the Bellevue Psychopathic 
Ward and in the Neurological Insti- 
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tute During the World War he 
served in the rank of major At first 
he was stationed at Camp Mills, Mme- 
ola, and later at Kelly Field, San An- 
tonio He was sent overseas and 
worked at Base Hospital 37, Dartford, 
Kent, and after that at Base Hospital 
216 at Savenay, France Aftei the 
war was over he remained m the serv- 
ice in the capacity of psychiatrist at 
the Army Hospital at Plattsburg, New 
York, and was discharged in 1919 

At the time of his death, Dr 
Meagher was Consultant Psychiatrist 
at Kings Park State Hospital and 
Neurologist at St Mary’s, Mary Im- 
maculate, and Rockaway Beach Hos- 
pitals 

Dr Meagher was a frequent con- 
tributor to medical literature and was 
associate editor of the Medico-Legal 
Journal and associate editor of the 
Journal of Urology and Cutaneous 
Diseases His special interest, how- 
ever, was in the legal and criminal 
aspects of mental abnormalities and 
diseases For many years he had been 
a consultant alienist in the office of the 
District Attorney of Brooklyn, where 
his talents and abilities, along his 
special lines, were recognized as in- 
valuable to the solution of their prob- 
lems 

He was a member of the Pi Lamb- 
da Phi and the Chi Zeta CI11 Frater- 
nities He was a member of the 
American Medical Association, New 
York Academy of Medicine, Neuro- 
logical Society of New York, Neuro- 
logical Society of Brooklyn, American 
Psychiatric Association, Medical So- 
ciety of the County of Kings, and the 
Society of Medical Jurisprudence He 
was also a member of the Crescent 


Athletic Club and the Cavalry Club 
of Brooklyn He became a Fellow of 
the American College of Physicians m 
1920 

(Furnished by Luther F Warren, 
M D , F A C P , Governor of Eastern 
New York ) 


DR LAWRENCE EVANS 
CHAPMAN 

Dr Lawrence Evans Chapman (In- 
ternal Medicine) was born August 
28, 1887, at Georgetown, Texas, re- 
ceived his M D degree from the Uni- 
versity of Texas, School of Medicine, 
1915, and became a member of the 
Galveston County Medical Society, the 
South Texas District Medical Society, 
State Medical Association of Texas, 
Southern Medical Association and 
American Medical Association He 
was elected a Fellow of the American 
College of Physicians, March 4, 1928 
At the time of his death Dr Chap- 
man was Associate Professor of Clin- 
ical Medicine at the University of 
Texas School of Medicine, and a visit- 
ing physician on the staff of the John 
Sealy Hospital He died suddenly, 
October 21, of coronary thrombosis 

Dr Chapman was a man of the 
highest principles, of the utmost de- 
votion to the teaching and practice of 
Internal Medicine, and a most excel- 
lent type of gentleman His death 
came as a great loss to the Medical 
Department of the University of Tex- 
as, with which he had been associated 
m various positions since 1915 He 
first became associated with the faculty 
as Instructor in Physiology, which po- 
sition he held until 1917 After his 
training m Physiology, he became con- 
nected with the Chair of Practice of 
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Medicine where he continued until his 
death, passing through successive and 
rapid promotions from Instructor to 
the rank of Associate Professor 
(Furnished by C T Stone, M D , 
F A C P , Governor for Texas ) 


DR THOMPSON FRAZER 
Dr Thompson Frazer (Fellow), 
Newark, New Jersey, died suddenly 
October 9, 1931, of cerebral hemor- 
rhage, aged fifty-four years 
Dr Frazer was born in Buffalo, 
New York, September 10, 1877 He 
attended the Newark Academy of 
Newark, New Jersey, and later Prince- 
ton University, from which he re- 
ceived the degree of B S in 1897, and 
M S 111 1904 He received his medi- 
cal tiaining at the College of Physi- 


cians and Surgeons at Columbia Uni- 
versity, receiving his medical degree in 
1901 

Dr Frazer practised medicine in 
Asheville, North Carolina, for some 
time, later removing to Newark, New 
Jersey, where he established himself 
Among his appointments was that of 
Visiting Physician, St Barnabas Hos- 
pital He was a member of his county 
and state societies, Southern Medical 
Association, The American Heart 
Association, American Climatological 
and Clinical Association, and a Fellow 
of the American Medical Association 
He was elected an Associate of the 
American College of Physicians on 
March 13, 1925, and Ins credentials 
for Fellowship were accepted on De- 
cember 30, 1926 



Multiple Arterial Occlusions* 

By Harold W Dana, M D , F A C P , Boston, Mass 


F OR many years we have been 
cautioned, with regard to the use 
of quimdine m the treatment of 
auricular fibrillation, of the possible 
danger that we might cause the ex- 
trusion into the circulation, when the 
previously dilated auricles should con- 
tract, of thrombi formed in these in- 
active chambers of the heart Such 
an accident would seem not only to be 
possible, but even to be likely, should 
any method of treatment be successful 
in re-establishing rhythmic contraction 
of auricles long inactive, and undoubt- 
edly this misfortune does at times fol- 
low the use of this drug, although 
much less frequently than one would 
expect upon theoretical grounds 
Outside of the cinchona group, no 
drug is known to have an effect on 
auricular contraction Digitalis, though 
widely used in fibrillation, is employed 
only as a means of setting up a barrier 
against ventricular overstimulation 
Mackenzie 1 in speaking of the danger 
from the use of digitalis in fibrilla- 
tion, was referring only to the possi- 
bility of producing too great a degree 
of block after the pulse late had be- 
come sufficiently slow Hare 2 refers 
to the possible dangers of massive 
doses of digitalis in patients with a 
tendency to embolism “arising in all 
probability from the valvular disease”, 

^Submitted for publication, June 9, 1931 


apparently quite apart from any dis- 
cussion of the effect of this drug in 
fibrillation 

In this paper I should like to pre- 
sent the hypothesis that pituitrin, 
either alone or m conjunction with 
adrenalin or digitalis, may be capable 
of causing the stationary auricles to 
contract rhythmically The evidence 
is based upon the apparent effect of 
one or more of these drugs in causing 
what I believe to have been multiple 
embolism, with the simultaneous dis- 
appearance of a pre-existing fibrilla- 
tion of the auricles The patient m 
whom this occurred was, on this par- 
ticular admission to hospital, under 
treatment for lobar pneumonia, and 
after having been digitalized, she had 
received lepeated subcutaneous injec- 
tions of pituitrin because of circula- 
tory failure as evidenced by falling 
systolic and pulse pressures She had 
also received one or more injections 
of adrenalin during one, at least, of the 
two severe chills with partial collapse 
following each of two large in- 
travenous injections of glucose There 
was no evidence of an endocarditis 
No quinine had been used in treat- 
ment 

The effect of pituitary extract upon 
unstriped muscle, in the uterus, the 
intestine, and the blood vessels, is 
long established, within recent years 
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several observers 2 3 ’ 4 have noted the 
emptying of the gall bladder as the re- 
sult of the action of this agent, and 
since cardiac muscle is closely related 
to unstriped involuntary muscle, it 
would seem at least theoretically pos- 
sible to obtain some contractile influ- 
ence upon the heart from pituitnn, 
which Dale 5 believes does m fact oc- 
cur Twenty years ago, however, 
Wiggers, 6 m a series of experiments 
both on the perfused heart and by 
intravenous injection, found that pitui- 
trm did not cause any increase m 
the amplitude of cardiac contraction 
More recent experimenters, as Ross 
with others 7 , Kolls and Gelling 8 , Gell- 
ing and Resnik 9 , speak of the possi- 
bility of direct action of the extract 
on heart muscle, or of indirect action 
through coronary constriction, though 
rather in causing dilatation than in- 
creased contraction 

It would seem that the only possi- 
ble explanations for what occurred in 
the patient referred to, are as fol- 
lows 

(1) that the fibrillation was due 
to the pneumonia and disappeared 
when the patient’s condition im- 
proved , 

(2) that there was a spontaneous 

cessation of a paroxysmal fibrillation, 

and 

(a) that emboli were thereby 

extruded into the circula- 

tion, or 

(b) that thromboses occurred in 
various locations, also spon- 
taneously, or 

(c) that the thromboses were 
due to the effect of pituitnn 
locallj in causing narrow- 


ing of the capillary bed in 
the extremities , 

(3) that both the return to nor- 
mal auricular rhythm and the occur- 
rence of embolism were due either to 
pituitnn or to its effect combined with 
that of other drugs Whether such 
possible effect of pituitnn might have 
been through stimulating the contrac- 
tion of the auricles or through its de- 
pressant effect upon cardiac muscle, 
or by stimulation of the cardio-mhibi- 
tory center, will not be discussed 

Why glucose injections, when given 
in pneumonia, should produce, at 
times, a condition simulating ana- 
phylactic shock, has not as yet been 
satisfactorily explained It is possi- 
ble that such a reaction may be 'due 
to massive destruction of leucocytes 
with the production of toxic sub- 
stances That either glucose shock or 
the single injection of adrenalin used 
m its treatment could have caused 
thrombosis in this case does not seem 
likely, since there was an interval of 
six days between the last use of these 
agents and the appearance of any ar- 
terial occlusion 

That fibrillation may have resulted 
from the pneumonia has no particular 
bearing, since there had been un- 
doubted previous attacks of fibrillation 
In fact, there is no actual proof that a 
spontaneous termination of fibrillation 
did not occur in this case While the 
patient had had “palpitation of the 
heart” for eight or ten years and defi- 
nite symptoms of cardiac decompensa- 
tion for three years, when admitted to 
hospital one year ago with a diag- 
nosis of auricular fibrillation, the 
heart action was reported as regular m 
all examinations during her three 
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weeks’ stay, and no fibrillation was 
diagnosed at that time However, no 
electrocardiographic examination was 
then made, for some reason, so that 
fibi illation with regular ventricular 
action cannot be positncly excluded 

If, during the patient’s latest stay m 
hospital, there had been a spontane- 
ous restoration to normal rhythm, then 
the fibrillation can be assumed to have 
been paroxysmal m type, of shoit 
duration, unlikely to have produced 
clot formation and extrusion of embo- 
li 

With regard to the possibility that 
there could have been a spontaneous 
re-imtiation of auricular dynamic con- 
traction, with an almost simultaneous 
onset of widely scattered thrombus 
formation due to the local action of 
pituitnn upon the blood vessels, there 
are the following difficulties to be ex- 


plained In the first place, this re- 
quites belief m a most remarkable 
coincidence, further, the vessels in- 
volved in the hands and feet were not 
meiely capillaries, but vessels of good 
size, again, the first evidence of the 
pi ocess occurred m the tip of the nose, 
then in both feet, next in the right 
hand, later on the left forearm, prob- 
ably in the lungs, and finally on one 
cheek, this distribution of lesions being 
spread over several days, and as a 
final argument, the process m the 
cheek seemed rather definitely embolic 
in that there was pus formation 
Unfortunately, the evidence in the 
case is not at all complete, for vari- 
ous reasons, chiefly mechanical, no 
electrocardiogram was taken until after 
the heart action had become regular, 
and eight days after the first evidence 



Fig i Photograph of right hand, taken Feb 15th, 1931, showing condition of fingers 
at the time of discharge from hospital 
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of interference with peripheral cucu- 
lation Further, while it is the im- 
pression of several of us that the re- 
turn to normal rhythm occurred at 
the same time that onset of gangrene 
of the extremities appeared, this can- 
not be substantiated from the hospital 
records 

Very much to the point is the ob- 
servation of Halsey 10 m Barker’s 
Endocrinology Renon and Delille are 
quoted by Halsey as stating that 
arrhythmias were not influenced by 
pituitrm, but that m several cases 
tachycardia was controlled after other 
therapy had failed , and to this Halsey 
makes the commentary, “Every cli- 
nician of sufficient experience is aware 
of the difficulty of determining 
whether the cessation of one of these 


pai ox) sms following any line of treat- 
ment is an instance of post hoc or 
propte) hoc However, there is phar- 
macological evidence that the injection 
of extracts of this gland may directly 
depress cardiac muscle and m this way 
it is possible that such would exert a 
favorable influence in tachycardia ” 
Resmk and Gelling 11 made an elec- 
trocardiographic study of the action 
of pituitary extract and showed 
changes in the heart late, partly due to 
stimulation of the cardio-inhibitor) 
centre and partly to a “muscular ac- 
tion*’. It is possible that the low ampli- 
tude of all waves m the earliest elec- 
trocardiogram from the case here re- 
ported is due to the depressant action 
of pituitnn, rather than to any specific 
action in making the auricles contract 



Fig 2 Gangrene of tip of second left toe at the time of discharge from hospital 
Two months before, all toes of both feet were black and appeared gangrenous 
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Fig 3 Electrocardiogram, Nov 28, 1930 Normal sinus rhythm Rate 94 QR S = 
006 second T flat in all leads Left ventricular predominance Auricular premature 
beats in leads I and II Low amplitude (maximum 2 5 mm ) 
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_ Fig 4 Electrocardiogram, Dec 30, 1930 Auricular fibrillation — rate approximated 
ri 5 Q R S = 008 second T diphasic in all leads Left \entricular predominance 
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with beginning gangrene of all the digits 01 
right hand, and “splinter hemorrhages” un- 
der all the finger nails of left hand On the 
25th there were discolorations of both feet 
and it is noted that the dorsalis pedis pul- 
sation was felt on the right foot but not on 
the left, with no impulse at external or in- 
ternal malleoli of either foot and no popli- 
teal pulsation m either leg At this time 
there was a purple area on the right fore- 
arm One day later, two pustules appeared 
on the right cheek and these developed in 
24 hours into an abscess of the upper lip 
and right side of the face, which was opened 
Bj this time the lungs were clear All toes 
of both feet were black all over and appar- 
ent lj gangrenous By Dec 1st, there was a 
sharp line of demarcation across metacarpo- 
phalangeal joints of all fingers of the right 
hand 

On Nov 28th, the first electrocardiogram 
showed a normal sinus rhythm, with auricu- 
lar premature beats On Dec 21st, the pa- 
tient started again to fibrillate Digitalis, 
which had been stopped for about a month, 
was resumed and the heart action became 
regular for a few days An electrocardio- 
gram on the 30th showed fibrillation, as also 
on Jan 3rd, 1931, and although on Jan 5th 
there was normal sinus rhythm, this did not 


continue Accordingly, after careful trial, 
the patient was put on quinidme on Jan 
7th, and all electrocardiograms taken later, 
on Jan 15th and Feb 3rd, showed normal 
rhythm There was no clinical evidence of 
fibrillation after January 8th 

At the time of leaving the hospital, the 
condition of the nose and cheek had com- 
pletely cleared up, all of the toes had healed 
with the exception of the terminal joint of 
the second left toe, while circulation had re- 
turned m a considerable part of the fingers 
and thumb of the right hand 

When discharged on March xst, 1931, the 
patient felt better than she had for three 
years or more 

Summary 

1 The case is reported of a pa- 
tient m whom multiple arterial occlu- 
sions occurred coincident with the dis- 
appearance of auricular fibrillation 

2 It is believed that the leturn to 
normal auricular rhythm was related 
to the use of pituitrin 

3 It is believed that pituitrin 
should be used cautiously m the treat- 
ment of patients with auricular fibrilla- 
tion 
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Hereditary Deforming Chondrodysplasia* 

By M A Spangelberger, M D , F A C P , Denver, Colo 


H ereditary deforming 

chondrodysplasia is a com- 
paratively uncommon disease 
of the skeletal system, characterized by 
bony deformities caused by multiple 
cartilaginous exostoses and enchon- 
dromata (bone cysts) Ehrenfned 1 , 
in 1915, collected over 600 cases from 
the entire medical literature of the 
world; Stocks 2 , in 1925, brought this 
number up to 765 Ray 8 , m 1930, 
found 156 cases reported m the Amer- 
ican literature and added one of his 
own Since then Hyndman 4 has pub- 
lished an interesting case report The 
most recently reported case is one by 
Blount 5 in which a mild rachitis was 
coincident This case, with our own, 
brings the total number of American 
cases to 160 

Heredity was noted in 83 per cent 
of the cases reviewed by Ehrenfned, 
111 75 per cent by Ray and in similar 
percentages by other authors , however, 
there remains the minority percentage 
m which a history of heredity cannot 
be demonstrated The fundamental 
etiological factors are still undeter- 
mined No satisfactory treatment has 
been discovered 

The exact status of this disorder 
can be determined only by a larger 
series of authentic cases and the fol- 
low mg case is hcrew itli reported 




History or Patient 

Walter W, age n, of German descent 
and a native of Missouri, was the first born 
of three children For six months he was 
breast fed, then the mother, becoming aware 
of existing pregnancy, weaned him Sev- 
eral cow’s milk formulae were tried There- 
after a diet of strained vegetables, grain 
gruels, and the lighter cereals was given 
The child began to creep at nine months, 
and walked before the end of the year De- 
velopment proceeded without untoward in- 
cident until three and one-half years of age 
At this time knoblike excrescences were 
noted m close relation to the joints of the 
extremities These appeared simultaneously, 
showing most prominently about the knee 
joints Locomotion became difficult, and 
normal movements of the wrist and elbow 
became limited 

A pediatrist was consulted who made a 
diagnosis of rickets and prescribed a diet 
rich in calcium Cod liver oil was also 
given, but no improvement followed Since 
walking was impossible, a brace was ap- 
plied, consisting of a belt with metal braces 
extending along each side of the legs, fast- 
ened to soles of specially made shoes This, 
too, was unsatisfactory and the child con- 
tinued resting part of the time m bed and 
part of the time making his way around 
with unsteady gait and crawling when bal- 
ance was lost At the age of five, improve- 
ment ensued The ability to walk returned 
weight increased, and the child entered school 
at six Since that time he has been active, 
taking part m plav as a normal child 
While he has sustained many falls, there 
has never been a tracturc 

The boy came under observation again, 
not for the disorder herein described but 
a« the re'idt of a survev of nil grade 
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school children for faulty breathing His 
parents were advised that he required a ton- 
sillectomy The only other illnesses were 
pertussis, measles, and mumps at the re- 
spective ages of four, six, and eight years 
Recovery in each was complete and unevent- 
ful 

At the time of the tonsillectomy, a bony 
spur from the outer condyle of the femur 
was excised, and a cyst on the anterior 
aspect of the tibia was curetted 

Father’s History The father was 37 
years old, white, of German descent, a na- 
tive of Missouri, and the eldest of nine 
children He was reared on a farm and 
followed agricultural pursuits until 29 
jears of age. His height was 6 ft 4 in, 
w eight 224 lbs , of powerful physique He 
had never had severe illness or injury 
Minute examination of the skeletal sys- 
tem showed not the slightest disorder The 
usual laboratory tests, including Wasser- 
tnann, were negative 

Mother's History The mother was the 
second of five children, age 35 years, a native 
of Missouri, and of German descent She 
married at 19 and gave birth to this child 
one year later Two other children were 
bom 11 months and three years later She 
was reared m the country and had the usual 
childhood diseases with uneventful recov- 
eries Her health was excellent until five 
years preceding examination when pul- 
monary tuberculosis developed A change 
of residence was advised, and the family then 
came to Colorado Her disease became 
quiescent and was arrested at the end of 
two years At that time she had regained 
her normal weight of 130 pounds and was 
apparently in a fair state of health, when a 
Graves’ syndrome began with a rather sud- 
den onset Thyroidectomy was done and 
after several months apparent recovery was 
established Physical examination now 
shows a cavitation in the upper right lung, 
but no signs of activity Basal metabolic 
rate is minus two Usual laboratory tests 
including Wassermann, negative As m the 
instance of the father, a careful examina- 
tion of the osseous system disclosed no ab- 
normality 

Correspondence with relatives of both 
parents fails to elicit evidence of any gross 


abnormality such as exostoses Nor is there 
any report as to unusually short stature or 
limitation of joint movements 
Physical Bvammation of Child The pa- 
tient is a fairly well nourished boy, height 
48 inches, weight, 68 pounds As he stands 
nude (figures 1 and 2) misshapen joints are 
strikingly apparent Knoblike protuber- 
ances, of varying size occur at the elbows, 
wrists, knees, ankles and about the chest 
and pelvis These are larger about the 
joints of the left side of the body Manu 
valgum and genu valgum exist, and these, 
too, are more marked on the left side 
There is a varying amount of limitation of 
movements in all major joints, he is unable 
to flex the left thigh on body, pronation 
and supination of the left hand cannot be 
fully accomplished The gait is awkward, 
but the patient is remarkably agile, despite 
the disadvantage of distorted joints 
Head The head is symmetrical, the face 
proportionate, and no exostoses are evident 
The hair is fine and abundant, with clean 
scalp The skin is warm, smooth, of ex- 
cellent texture and color 
Eyes Blue, pupils round, equal, react to 
light and accommodation A diopter of 
myopia is measured m each eye. There ex- 
ists no muscular imbalance The fundi are 
normal 

Ears Normal 

Teeth Of good structure, well spaced, 
and dentition has progressed normally for 
age 

Throat The tonsils are hypertrophic, 
exhibiting crypts containing caseous mate- 
rial A pad of adenoid tissue is visible in 
the posterior-pharynx 
Thorax The thorax is flattened, but 
respiration is adequate and equal There 
are no adventitious sounds on auscultation 
of the lungs 

Heart Normal outline of the heart is 
found on percussion The apex is m the 
fifth interspace, one-half inch within the 
nipple line The heart tones are normal 
There is a brief presystolic murmur at the 
apex 

Abdomen The abdomen is flat, soft, and 
no organs or masses are palpated 
Nervous system All superficial and deep 
reflexes react normally 
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Fic i Fig 2 

Figs i and 2 Anterior and posterior mows of patient to show skeletal deformities 
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Skeletal System The findings are based 
upon physical examination and a complete 
x-raj examination of the entire skeleton 

Skull There are no exostoses, enchon- 
dromata or deformities m the bones of the 
skull and face 

Spine The spine is straight Nearly all 
the transverse processes are involved 

Ribs There is an exostosis on the left 
fifth rib, near the spine, with some pressure 
deformity of the fourth rib above this 
exostosis A larger growth can be felt and 
seen on the seventh rib in the right mid- 
axillary line There are also several smaller 
deformities on the anterior ends of several 
ribs 

Pectoral Girdle There are several 
exostoses along the superior margin of the 
scapulae and the glenoid fossa is involved 
The acromial end of each clavicle is broad- 
ened and irregular 

Pelvic Girdle There are several exos- 
toses on each ilium The acetabulum on 
both sides is broadened and shallow The 
texture of the pelvic bones is coarser than 
normal 

Upper Extremities The humerus on 
both sides is broadened at the upper end 
and the shaft of the bone is bowed out- 
ward The bones of the forearm on both 
sides are shortened and bowed, the ends 
broadened and distorted and there are Jarge 
exostoses at the lower ends These de- 
formities are most marked on the left side 
and have resulted in dislocation of the up- 
per end of the radius Carpals, meta- 
carpals and phalanges show abnormal vari- 
ations m shape and size Several exostoses 
and enchondromata are noted (Figure 3 ) 

Lower Extremities The neck of each 
femur is markedly straightened and broad- 
ened The trochanters are widened and 
thickened The texture of the upper end 
of the shaft is abnormally coarse The 
lower ends are broad and thick, the contour 
is irregular and there are several clubbed 
stalactite growths pointing away from the 
epiphyses The upper end of each tibia 
shows the same characteristic stalactite exos- 
toses as described for the femur The up- 
per end of the fibula is broadened and thick- 
ened, almost twice normal size, irregular 
m contour and a large irregular osteoid for- 


mation is noted on the posterior surface 
(Figure 4 ) The lower end of the dia- 
physis of the left fibula is expanded to three 
times normal diameter by a large enchon- 
droma, a similar deformity, not quite so 
marked, is noted on the lower end of the 
right tibia The bones of the feet show 
about the same degree of pathological 
change as the bones of the hands 

Laboratory Examinations Hemoglobin, 
Dare, 92 per cent, red cells, 4,100,000, 
white cells, 5600, Wassermann test nega- 
tive Several estimations of blood calcium 
gave values within normal limits Urine 
acid , sp gr , x 020 , sugar, bile, acetone, and 
indican tests were negative No pus cells, 
red cells or casts were seen, and crystalline 
deposits were normal The test for Bence- 
Jones’ protein was negative 

Discussion 

Since the various features of this 
disorder have been thoroughly dis- 
cussed m many papers we shall con- 
sider only those which have a direct 
bearing on this case 

The physical findings establish the 
diagnosis The short stature, the 
shortening of the extremities with 
deformities at the elbows, knees, 
wrists, and ankles, the inability to ex- 
tend the forearms fully, the multiple 
palpable and, in part, visible exostoses 
near the ends of the long bones are 
characteristic The roentgengrams 
show many enchondromata and many 
spurs, arising chiefly from the meta- 
physes near the epiphyseal junctions 
The x-ray pictures of the enchon- 
dromata have the soap bubble appear- 
ance of a benign giant cell tumor In 
giant cell tumor exostoses do not de- 
velop, the disease is progressive, ac- 
companied by much pain, and event- 
ually results m fracture, extension by 
spontaneous perforation or surgical 
interference Simple, non-hereditary 
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osteomata, chondromata and enchon- 
dromata are usually single Accord- 
ing to Honeij 0 the bones in chondro- 
dysplasia are very sensitive to trauma 
and easily respond by formation of 
exostoses. Osteitis fibrosis cystica 
does not produce the exostoses and 
the curettmgs of a cyst determine the 
diagnosis 

The case under discussion was 
diagnosed by several consultants as 
rickets This diagnosis seems plausi- 
ble m view of the history of feeding 
by the mother until she was five 
months pregnant Roentgenograms at 


this time might possibly have deter- 
mined the correct diagnosis 

Hyndman 4 gives a very satisfactory 
diffeiential diagnosis between chondro- 
dysplasia and chondrodystrophia fe- 
talis He rightly points out that the 
lattei is a generalized disease usually 
involving all the epiphyses equally and 
producing a symmetrically dwarfing 
skeletal deformity which is usually 
well developed at birth and therefore 
dates back to intrauterine life 
Although true heiedity and familial 
incidence in this disease has been un- 
questionably demonstrated by many 



Fig 3 X-ray of forearms Note shortening and bowing, and exostoses and enchon- 
dromata 
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Fig 4 X-ray of knee joints Note enchondromata and stalactite exostoses 
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authors, a careful search into the fam- 
ily history of the patient revealed no 
other cases However, a hereditary 
history is often lacking, as in this case 
Possibly the stigmata of this disease 
may at times be so insignificant that 
they would be overlooked except on 
the most careful physical examination, 
including a complete x-ray examination 
of the skeletal system It may also 
be that those cases in which actually 
no hereditary basis exists can not be 
considered as true examples of this 
disease, even though the physical find- 
ings are typical Ehrenfried 1 coined 
the name “hei editary deforming chon- 
drodysplasia” , other authors have used 
other names because they did not 


agree with his conception of the 
majoi features It may finally be that 
the hereditary factor is not found m 
some disturbance of the bone anlage, 
but in some disturbance of the endo- 
crine system. In that case the changes 
in the skeleton may appear only in 
certain cases of such endocrine dis- 
turbance In our case there is a his- 
tory of very severe exophthalmic goiter 
during the pregnancy of the mother 
Jegat 7 suggests that tuberculosis may 
have an etiological significance Al- 
though there is a history m this case of 
tuberculosis in the mother, the evi- 
dence for such a conclusion is uncon- 
vincing The importance of heredity 
in this disease has been established be- 



Kig 5 Cross section of exostosis from left femur Note disorderly growth of 
cartilage and bone 
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yond all reasonable doubt But is it 
not possible that the hereditary factor 
is to be found m an underlying dis- 
turbance of the endocrine system ? 

Whatever the real cause may be it 
results m a chaotic growth of the 
metaphyseal-epiphyseal line The de- 
formities resulting may in part be due, 
as Keith 8 has suggested, to a failure of 
proper pruning of the ends of the long 
bones and for this reason he calls this 
disease “diaphysial aclasis” 

Microscopically, the picture pre- 
sented is one of disorderly cartilagi- 
nous growth with irregular ossification 
as shown in figure 5, a cross section of 
an exostosis, and in figure 6, curettings 
from an enchondroma in the lower end 
of the femur These sections corres- 
pond to the pathologic changes so 
beautifully described by Ehrenfried 1 
and Honeij 0 


Symptomatology in this disease de- 
pends upon interference by the de- 
formity with motion, blood and nerve 
supply, upon secondary changes such 
as inflammation and upon true tumor 
formation Hyndman 4 believes that 
all cases of hereditary deforming 
chondrodysplasia should be carefully 
checked from time to time to detect 
immediately any possible true neo- 
plastic changes If such occur he ad- 
vises prompt and complete surgical 
excision 

Sulphur, phosphorus, calcium, and 
magnesium determinations m the blood 
and the urine have so far not given 
any clew as to rational treatment in 
this disease Certainly calcium therapy 
does not produce the beneficial effects 
that it does m rickets If the disease 
is a true hereditary dsease determined 
m the bony anlage perhaps no satis- 



Fig 6 Curetting from enchondroma of left tibia Note atypical cartilage and ab- 
normal bony growth 
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factory treatment will ever be discov- 
ered 

Summary 

A case of hereditary deforming 
chondrodysplasia is reported. 


No evidence of hereditary origin 
could be discovered 
There was a history of exophthalmic 
goiter and of tuberculosis in the 
mother 
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The Dietetic Control of Some Forms 
of Hypertension and the Associated Gastrointestinal 
and Nervous Symptoms* 

By V C Rowland, M D , F A C P , Cleveland, Ohio 


I T IS extraordinary, m view of the 
available facts, that the profession 
has so largely ignored the thera- 
peutic possibilities of diet and weight 
control m certain forms of hyperten- 
sion associated with plethora and gas- 
trointestinal and nervous symptoms 
By way of introduction, a brief ref- 
erence to the literature of hyperten- 
sion will be of interest 

From the time of George Johnson 
in 1 868, and of Gull and Sutton m 
1872, the subject of vascular disease 
has been continuously studied, and ap- 
proached mamly from the pathological 
viewpoint After much controversy as 
to the characteristic changes 111 the 
intima and media, there seems to be 
fairly general agreement with the 
views of Fischer and Schlayer m 1910. 
and of Brogsitter m 1924, and of 
Kernohan, Murphy and Grill in 1930 
namely, that the primary change is an 
hypermyotrophy of the media or at 
least a thickening of the arterial mus- 
cle wall with an increased number of 
nuclei which may be interpreted as a 
hypertonic contraction in response to 
some hypothetic pressor substance, or 

*Given before the American Gastro-En- 
terological Association at Atlantic City, 
Ma y A< I93i 


some stimulus to the sympathetic 
nerves The thickening of the mus- 
cular layer of the vessels is not neces- 
sarily associated with any primary de- 
generative change Later there may 
be proliferation of the intima and sub- 
sequent hyaline or other degeneration 
Kernohan, Anderson, and Keith, m 
1930, reported an extensive study of 
hypertension from biopsies from mus- 
cular tissue showing a similar thick- 
ening of the muscular layer Ophthal- 
moscopic evidence, such as that of Vol- 
hard in 1931, also seems to confirm the 
idea of a primary contraction and onl) 
subsequent degenerative change 
There have also been a few discon- 
certing cases of essential hypertension 
with death by cerebral or other acci- 
dent, with absolutely negative patho- 
logical findings These cases, together 
with much clinical evidence, suggest 
the conception of Clifford Allbutt, that 
there is a functional stage of hyper- 
tension, and that the characteristic 
pathology of diffuse vascular disease is 
the result rather than the cause, con- 
trary to current pathological opinion 
Furthermore, it is generally agreed 
that there is no sharp classification pf 
the different forms of hypertension 
that they differ mamly in degree, that 


97 1 
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either benign or malignant hyperten- 
sion may run a progressive course 
with very moderate elevation of blood 
pressure, and that much advanced 
vascular sclerosis may have no eleva- 
tion of blood pressure whatever 

The literature of obesity also is im- 
portant as a background to the follow- 
ing report upon the dietetic manage- 
ment of some forms of hypertension 
Insurance statistics, largely ignored by 
the medical profession, have for years 
repeatedly confirmed the association of 
increased blood pressure and high mor- 
tality rates with obesity The Actu- 
arial Society of America, in 1925, pub- 
lished a compilation of the results of 
the statistics of twenty-six companies, 
and a similar forthcoming compilation 
of a larger and better controlled set 
of statistics, it is said, will confirm, 
that approximately two-thirds of all in- 
dividuals over forty years of age, who 
are ten pounds or more overweight, 
show a definite elevation of blood pres- 
sure Similar figures were shown in 
private studies of obesity, such as that 
of a thousand cases in Boston by 
Preble m 1923 There is some sta- 
tistical evidence, also largely ignored, 
of the lowering of blood pressure by 
reduction in weight 

Furthermore, the literature of the 
more scientific type on the subject 
tends to the idea that obesity is large- 
ly exogenous (Newburgh) Students 
agree, as Bauman states, that there is 
no inherent change in the basal meta- 
bolic rate, except m the subthyroid 
group The work of Grafe and others 
points to a compensator} rise m the 
basal metabolism during periods of 
overfeeding Increased metabolism 
implies increased blood pressure and 


pulse rate There is, of course, a type 
of obesity with low blood pressure and 
low metabolism However, as Evans 
has recently shown, if basal metab- 
olism rates are calculated on normal 
rates for the height and age of obese 
individuals, instead of actual weights, 
many of these rates will be high in- 
stead of low, and thyroid medication 
clinically unsatisfactory, as might be 
expected There is evidence pointing 
to a lower specific dynamic action to 
protein in certain obese individuals. 
This is not constant, however, and can 
only be one factor in the obesity, pos- 
sibly due fo - deficiency of anterior 
pituitary functionXLiebesing) 

The type of patieht who presents 
the form of blood pressure most 
amenable to dietetic control is one in 
his forties or early fifties, definitely 
overweight, ruddy, strong, and active, 
eating heartily of rich food, not too 
fond of muscular exercise, and not 
too highly nervous He is usually seen 
in private practice in the so-called 
higher social levels, although in our 
country and generation, even in hard 
times, high caloric food, if not whole- 
some balanced diet, is freely available 
and obesity abounds well down the so- 
cial scale The patient is either symp- 
tom free or beginning to show minor 
nervous and digestive symptoms such 
as palpitation, headache, heartburn, and 
flatulent indigestion Frequently he 
has gained twenty or thirty or more 
pounds over his optimum weight at 
twenty-five or thirty years of age He 
may complain of lack of initiative or 
slight lack of endurance m comparison 
with his earlier working capacity If 
his blood pressure had been observed, 
there was considerable fluctuation with 
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a general tendency toward a higher 
and more continuous blood pressure 
level Frequently, but not invariably, 
there is a family history of the apo- 
plectic habitus and high blood pressure 
or of obesity and diabetes The most 
suitable cases show no organic path- 
ology or very early signs of cardiac en- 
largement and aortic fullness fluoro- 
scopically Presumably, the hyperten- 
sion is due to a functional arterial hy- 
pertonus or that with an early and 
often controllable stage of diffuse 
vascular disease Our ideal patient is 
intermediate between the young indi- 
vidual with very high systolic and 
diastolic pressure and the older patient 
with advanced arteriosclerosis or 
marked kidney pathology 

As indicated below, a reducing 
regimen in this group of cases effects 
a very prompt reduction in blood pres- 
sure and by maintaining weight at or 
near a normal level, permits of sus- 
tained control of the blood pressure to 
a degree not generally appreciated 
There is, apparently, also a functional 
moiety in the hypertension associated 
with advanced cardiovascular disease 
which may be gradually reduced to the 
optimum level as determined by the 
increased peripheral resistance For 
purposes of practical therapy, there- 
fore, the most useful classification, if 
not the clearest m the present con- 
fusion of the subject, is that of func- 
tional hypertonus and fixed hyperten- 
sion of organic peripheral obstruction 

With this introduction, we may ap- 
proach the following observations upon 
the relationship between diet, weight, 
hypertension, and associated symp- 
toms 

From personally kept records of 


private patients over a period of years, 
one hundred cases were selected for 
this study All blood pressure ob- 
servations were made personally by the 
writer under the same conditions In 
the tabulation, part of which appears 
below, the first weight given is the 
weight of the patient at the beginning 
of management, the second is the pa- 
tient’s statement of weight in early 
adult life in health, usually about 
twenty-five years of age, as a guide to 
normal weight , the third is the weight 
at the end of a period of management, 
mainly by diet This was a balanced 
diet of milk, egg, meat, vegetable, and 
fruit, simply low m sweets, fats, pure 
starches and total calories Huchard’s 
idea that the quality of food stuffs is 
more important than the quantity has 
never been supported However, ex- 
cess of protein was avoided in our diets 
Salt restriction played no part, al- 
though seasoning, condiments and 
stimulants were interdicted during 
the period of management Frequent- 
ly a prompt drop of five or ten pounds 
is noted the first week Later, how- 
ever, one pound a week was the goal 
In all cases, reduction was kept at a 
rate which gave an improved sense of 
well being, not weakness or distress 
The beginner was often hungry with 
the sudden change m his habits of eat- 
ing In fact gastric analysis in a few 
cases showed hypersecretion and hy- 
peracidity in comparison with readings 
taken after there had been time for ad- 
justment to the reduced diet Clinical- 
ly too, after this adjustment, many pa- 
tients testified that they no longer had 
the craving for excessive food intake 
A minimum of medication was used, 
usually a little bromide or luminal for 
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short periods for symptomatic iclicf. 
Thyioid cxtiact likewise was used only 
occasionall) and m small dosage. No 
nitrites, sulphocyanatcs, calcium, atro- 
pine, bismuth salts, or othei drugs w ere 
used m the reported cases None of 
the cases recoidcd were taken off their 
usual schedule of work Associated 
conditions were noted such as indi- 
gestion, ulcer, gall bladder disease, dia- 


betes, thyroid disoiders, menopause, 
cnrdio\ ascutorenal disease, ncrxous dis- 
turbances, mticaria and other erup- 
tions, focal infection, arthritis, etc 

A sample of the method of tabula- 
tion of data follows together with m- 
diudual and composite graphs of 
weight, systolic and diastolic pressure, 
and. in diabetes, of blood sugar 


Tahi i I 


No 

Sex 

Age 

Weight 

Blood 

Pressure 

Associated 

Disorders 

Urmc 

Blood 

Sugar 

Period of 
Treatment 

9 

F 

70 

190 

210/110 

old hemiplegia 

neg 

140 

2/27/30 




150 


arthritis 







161 

130/80 




0 4/24/P 

19 

F 

66 

172 

190/95 

much pjrosis 

alb 

180 

2/10/23 




120 



ft 






135 

130/80 



109 

3/19/2S 

25 

F 

70 

151 

230/90 

sour eructations 


153 

8 / 7/29 




PS 


nausea 







13s 

140/70 



95 

1/23/31 

28 

F 

Si 

200 

200/95 

exhaustion 

sugar 

240 

10/12/28 




125 


edema of feet 

c> StltlS 






166 

130/80 




11/13/30 

34 

F 

60 

179 

215/110 

\crtigo 

casts 

88 

10/26/28 




135 


familial 

alb 






151 

140/80 

hypertension 



12/15/28 

41 

F 

58 

138 

170/00 

neuralgias 

sugar 

10S 

7 /io/ 3 o 




115 



once 






123 

120/75 




4/20/31 

50 

F 

49 

160 

215/110 

pyrosis 

neg 


2/ 8/30 




125 


dent inf 







140 

1x5/80 

palpitation 



8/ 8/30 

56 

M 

62 

190 

220/140 

cardiac 

alb 


1/24/27 




150 


enlargement 

casts 






158 

160/90 

gall stones 



12/31/30 

60 

F 

68 

180 

170/85 

diabetes 


106 

2/ 3 / 3 i 




130 

151 

140/68 




3/20/31 

64 

F 

50 

151 

150/90 

indigestion 

alb 

ior 

10/12/29 




123 


urticaria 

ft 






127 

130/80 




2/28/30 

67 

F 

68 

143 

250/90 

indigestion 

neg 


2/11/29 




98 


flatulence 







124 

170/75 




7/15/29 

68 

F 

50 

144 

170/100 

p-oitre 

neg 

100 

12/ 4/28 




120 


Wassermann+ 4 — f— f- 






132 

130/87 




3/12/29 

73 

M 

42 

202 

160/80 

chronic 

neg 


12/17/30 




185 


indigestion 







1 77 

120/80 




1/28/31 

79 

F 

50 

190 

210/100 

indigestion 

“rheumatism” 



3/24/24 




15 7 

120/80 




4/24/31 

too 

F 

59 

168 

220/1 10 

hereditarj 



4/13/27 




125 


hypertension 







164 

135/78 

angina pectoris 
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From the family histories, it is very 
apparent that heredity plays a definite 
role m the individual tendency to hy- 
pertension and also to obesity, but in- 
stead of accepting this as inexorable, 
efforts at prevention are shown to be 
very definitely worth while As in 


diabetes, also with an hereditary pre- 
disposition, the latent tendency need 
not always become manifest On the 
contrary, when carbohydrate metab- 
olism is impaired full control allows 
improved function Ten cases of dia- 
betes are listed among the hyperten- 
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Chart x. Patient 28 A woman of 51 years with an initial weight of 200 lbs , blood 
pressure 200/98, blood sugar reading of 240 mg , and sugar in the urine Under dietetic 
management and observation for one year, final readings were weight, 166, blood pres- 
sure, 138/80 , blood sugar, 90 Relief from weakness, dyspnea and palpitation 
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sion cases and the hypertension curve 
nearly parallels the hyperglycemic 
curve 

Typical cases of weight reduction 
with prompt response in blood pres- 
sure are shown graphically. The 
range in total weight reduction was o 
pounds to 54 pounds and m systolic 
blood pressure from io mm of mer- 
cury to 105 mm The average weight 
loss for the 100 cases was 20 06 
pounds The average drop 111 systolic 
pressure was 40 85 mm , m diastolic 
pressure, 17.32 mm The average pe- 
riod of management was 8 28 months 


Many of these cases were seen at long 
intervals for years afterwards with 
blood pressures controlled in propor- 
tion to their weight control Prelim- 
inary to this report (April, 1930) a 
group was rechecked The following 
is an example . 

Case 10, a woman seen in 1924, with a 
blood pressure of 210/no and weight of 
190, now shows a pressure of 120/80 and 
weight of 1 57, at 57 3 ears of age. She 
has entirely and very intelligently changed 
her habits of eating, has lost all craving for 
rich desserts and heavy eating, but has 
continued at her same occupation during the 
whole period of seven years 
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Chart 2, Patient 9 A woman of 69 with initial weight, 190, blood pressure, 
iio/uo First year of management reduced weight to 155 and blood pressure to 
40/82 Relief from severe neuralgias and rheumatism 
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It is recognized that some error oc- 
curs in certain cases in that the first 
readings may be high on account of 
nervousness and acute upsets which 
suggest their seeking medical advice at 
the time At best there are fluctua- 
tions which must be averaged over a 
period of time With care, however, 
this error can be fairly well discounted 
and with observation over a long pe- 


liod, the reaction of a given patient 
to strain, to the menopause, and to 
acute infections can be noted and the 
blood pressure compared with the 
original reading In the cases re- 
ported, no factor was as important as 
that of weight After full adjustment 
at the reduced weight levels, the blood 
pressure was much more constant 
even under extra strain 
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Chart 3, Patient 50 A woman of 49 with initial weight 160 , blood pressure, 
215/no First year of management reduced weight to 140 and blood pressure to 130/78 
Relief from weakness and indigestion 
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Case 41, for example, is a teacher of 
58, seen first in vacation time, Julj, 1930, 
symptom free at the time although she 
had had much neuralgic pain She did not 
appear to be much overweight at 138 
pounds but she was eating heartily and her 
early adult weight was 115 pounds Un- 
der management she very gradually re- 
duced to 123 with blood pressure reduc- 
tion of 170/90 to 125/75 which remained 
quite constant during the following teach- 
ing year, the last observation being on 
April 18, 1931 

Relapses with marked increase in weight 
as m case 56 (shown in the graphic record) 
show the direct effect of increased weight 
on blood pressure after a prolonged pe- 


riod of control Relapses are not so com- 
mon as might be expected, especially among 
intelligent people under intelligent and 
conscientious supervision and with proper 
regard for normal balance and variety m 
diet 

Associated Symptoms 

Nervous and digestive symptoms 
most commonly accompany the hyper- 
tension Of the former, headache, neu- 
ralgias, paresthesias, vasomotor in- 
stability, palpitation, insomnia, nerv- 
ous irritability to the point of a defi- 
nite psychosis, all have occurred and 
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Chart 4. Patient 56 A man of j^resnne'of Relapse for* 2 Z yeare, 

Ma.nta.ned for 6 months a. .60 to ,55 

pounds with pressure 14S to 160/iob.^ 
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have been relieved to an extraordinary 
degree 

Digestive symptoms range from 
simple distress, pyrosis, eructations, 
flatulence, nausea and vomiting to a 
frank gallbladder type of dyspepsia 
or ulcer syndrome An analysis of 
the histories showed seven per cent 
of clinical diagnoses of gall bladder 
disease, three confirmed by operation , 
and four similar diagnoses of ulcer, 
none of which were confirmed by oper- 
ation It is quite probable that more 
cases had had at some time during 
their history definite peptic ulcer, 
since the symptoms were often highly 
suggestive X-ray studies were not 
made in cases that responded prompt- 
ly to dietetic management of the hy- 
pertension This suggests caution and 
individualization m the treatment of 
ulcer so that the older ulcer patient 
with a tendency to weight and hyper- 
tension is not eventually hurt more 
than helped by frequent high fat feed- 
ings such as the full Sippy diet 
Furthermore, there occurs as a com- 
plication of hypertensive cardiovascu- 
lar disease a very intractable form of 
ulcer with deep craters and rapid 
erosion leading to hemorrhage or per- 
foration Autopsies often show these 
lesions associated with advanced cir- 
culatory pathology Sometimes the 
ulcer seems to be of the nature of a 
terminal complication Accordingly, 
whatever aggravates the hypertension 
and circulatory strain, such as a high 
caloric diet, would be a bad form of 
ulcer treatment 

Healed ulcer cases who gam unduly 
m weight often show symptoms sug- 
gestive of recurrence That one can 
make this diagnosis too hastily is shown 


by a case m which the writer had an 
unusual opportunity due to the acci- 
dental death of the patient of showing 
a scaphoid cicatrical fossa m the duo- 
denum with no hint of recent ulcer- 
ation or inflammation Deformity of 
the duodenum had been apparent by 
x-ray shortly before death, similar to 
that observed several years before 
following treatment for typical symp- 
toms and profuse hemorrhage His re- 
cent symptoms were apparently due 
to heavy eating per se The case is 
instructive as suggesting that the ulcer 
syndrome even m a former ulcer pa- 
tient may precede actual ulceration* 
and that the latter is but an incident 
in, or a complication of, a primary 
metabolic, or other disorder 

Gallbladder disease with its rela- 
tion to the cholesterol metabolism and 
its frequent association with the over- 
fed type of patient is even more close- 
ly related to hypertension Likewise 
very suggestive symptoms may result 
from the metabolic disorder per $e 
without organic disease demonstrable 
even at autopsy Many of these symp- 
toms are relieved by the reducing man- 
agement In the above ioo cases, there 
were 26 cases with chronic indiges- 
tion of varying degree besides the 
7 diagnosed as definite gall stones 
or gallbladder disease At least 22 of 
the 26 were satisfactorily relieved 
The gastroenterologist has a great 
therapeutic opportunity m the simple 
dietetic management of these cases 
The incidence of hypertension and ex- 
cessive weight is enormous and appar- 
ently increasing m our generation 
Janeway found 11 1 per cent of 7872 
cases m private practice with blood 
pressures above 165 Deaths from 
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hypei tension and its complications in 
the United States aie said to number 
140,000 annually Diet has gotten into 
disrepute because of the many weird 
abuses under that name, but will un- 
doubtedly play a larger role m health 
supervision in the future With the 
new emphasis on prevents e medicine, 
now arrived at the stage of individual 
participation, we may expect the mat- 
ter of diet to be brought more 111 line 
with medical science 

Summary 

1. The literature of essential hy- 
pertension indicates that the primary 
structural change is an hypermjotro- 
phy of the media of the arterioles and 
that degenerative changes are second- 
ary Functional hypertonus occuis, 
m rare cases without demonstrable 


pathology e\en at autopsy A hypo- 
thetic pressor substance of metabolic 
ot glandular origin is postulated as the 
causative agent 

2 The literature of obesity shows 
an unmistakable association with hy- 
pertension Approximately 66 per 
cent of all people over 40 years of 
age and 10 pounds or more over 
weight show h)pertension 

Obesity is largely exogenous 

Metabolic rates are usually normal, 
sometimes increased 

Mortality rates are increased in pro- 
portion to the excess in weight 

3 Heredity is a strong predispos- 
ing factor m hypertension and obesit) 
as 111 diabetes and other diseases 

4 A balanced reducing diet intelli- 
gently supervised is the largest single 



Chart 5 Graph of averages in 100 private patients personally observed at weekly to 
month* intervals "initial wight, 16683 pounds ™ 
average of 828 months Pressure reduced from 17SO0/9628 to 13420/7896 
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factor m the control of certain types 
of hypertension and the associated 
symptoms It is more efficacious and 
more practicable than is generally ap- 
preciated 

5 One hundred private patients 
personally observed, many for long 
periods, showed the following average 
figures 

Initial weight 16683 pounds 

Initial systolic pressure 175 05 mm Hg 
Initial diastolic 

pressure 9628 mm Hg 

Period of observation 8 28 months 
Age 53 7 years 


Reduction in weight 2006 pounds 
Reduction in systolic 
pressure 40 85 mm Hg 

Reduction in diastolic 
pressure 1732 mm Hg 

6 In indigestion, gallbladder dis- 
ease, and peptic ulcer, after middle life 
and especially with the tendency to hy- 
pertension, high caloric diets should be 
avoided 

7 Weight control after middle life 
presents one of the largest opportuni- 
ties for personal prophylaxis and may 
be carried out m connection with the 
periodic health examination 
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An Evaluation of Stool Vaccines in Chronic 
Irritable Colon Therapy* T 

By John G Mateer, M D , F A C P , and James I Baetz, M D , 

Detroity Michigan 


T HERE are several conceptions 
regarding the etiology of the 
condition variously designated 
as chronic irritable colon, neurogenic 
mucous colitis, chronic non-ulcerative 
colitis, or mucous colopathy. Barker 1 , 
Bockus 2 , Jordan 3 , Lichty 4 , and the 
writer 5 , have emphasized the impor- 
tance of neurogenic factors in aggra- 
vating irritable colon symptoms, and 
the need for their control in any ade- 
quate program of therapy Dorst and 
Morris 0 have recently emphasized the 
theory that chronic irritable colon is 
probably an allergic state, due to ab- 
sorption of the foreign protein of cer- 
tain stool bacteria Others have con- 
tended that this condition is essential- 
ly a chronic infection, involving the 
wall of the colon, and that the term 
colitis can be properly applied, there- 
fore, to this large group of cases 
Satisfactory therapeutic results can 
be obtained in a number of these cases 
from the employment of a comprehen- 
sive program, including the control of 
\anous neurogenic factors, bland diet, 
physiological regulation of the bowels, 

*Iicad before the American Ga^tro-Iai- 
tcrotopic.il Association Atlantic Citj, Mn* 
?th. 1031 

rFrom the Gnstro-Tntt stinal Division of 
Medical Deparment II«.nr> Fo-d ffocp-tnl 


antispasmodics, and in some instances, 
changing the stool flora with lactodex- 
trin and acidophilous milk Certain 
obstinate cases, however, are resistant 
to the above types of treatment, and 
present an important therapeutic prob- 
lem Because of this fact, mainly, and 
also m view of the lack of agreement 
regarding the underlying etiology, it 
has seemed worthwhile to evaluate the 
practical effectiveness of vaccine ther- 
apy m these cases, and also to study the 
validity of the allergic theory An 
abundance of material has been avail- 
able, and it has therefore been possi- 
ble to conduct our work upon a se- 
lected group of obstinate, irritable 
colon cases 

Only those autogenous stool vac- 
cines were used, u’hich produced defi- 
nite, specific skin reactions with m- 
tradermal tests Obviously this docs 
not mean necessarily that the therapeu- 
tic results obtained were specific in 
character, m 7 , due to a direct effect of 
the Aaccmc upon the underlying etio- 
logical factor A />; wri, the possibility 
of a non-specific mechanism, with a 
general, systemic effect, must be recog- 
nized 

Mi Tiron \\n its KtoruTiov 

Warm stool specimens were cultured 
and vaccines prepared which con- 
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tamed originally one and one-half bil- 
lion organisms per cubic centimeter 
The vaccines were prepared according 
to the method of Hartman 7 and Jack- 
son In the more recent therapeutic 
experience with detoxified vaccines, 
detoxification has been carried out by 
subjecting viable, rather than heat 
killed, suspensions of the various 
strains to a concentration of one pei 
cent purified and tested sodium 
ricinoleate for fifteen hours The or- 
ganisms were washed, then, several 
times with normal saline, to eliminate 
the sodium ricinoleate, and its irritat- 
ing effect Finally, tnkresol (04 per 
cent) was added, as a preservative, and 
to provide sterilization. 

Vaccine skin tests were carried out 
m all cases with unaltered vaccine, not 
subjected to sodium ricinoleate, and 
r/20 cc of each vaccine was injected 
intradermally These injections were 
made upon the flexor aspect of the 
forearm in all male patients, and upon 
the extensor surface of the thigh in 
female patients The skm reactions 
were noted twenty-four hours later, 
as this seemed to be the optimum in- 
terval The patients showing skin 
sensitivity were then started on vac- 
cine injections of the one or more or- 
ganisms to which they had reacted 
As a rule the first therapeutic dose 
of vaccine consisted of a total dose of 
one minim, containing the one or more 
organisms indicated, and injected sub- 
cutaneously Subsequent injections 
were given at intervals of three to 
seven days, depending upon the de- 
gree of transient reaction of the pa- 
tient to the last injection In the 
earlier experience, the dose was in- 
creased about two minims each time 


Since this increase, with a vaccine to 
which the patient was hypersensitive, 
led to a certain number of disagree- 
able reactions, it has been the custom 
for some months to increase the dosage 
not more than one minim per injection 
Furthermore, if a patient had any ap- 
preciable reaction to this increase, the 
same dose was administered as was 
given at the previous injection, or a 
smaller dose A course of treatments 
consisted of six to ten injections, with 
an average number of eight The 
maximum dosage, therefore, consisted 
of eight minims In some cases the 
dose could not be increased beyond 
two or three minims because of re- 
actions In fact, certain of the more 
sensitive patients were overwhelmed 
with the reaction following one minim 
of this concentrated vaccine 

More recently, therefore, more di- 
lute vaccines have been prepared which 
contain from twenty-five to fifty 
million organisms per cubic centi- 
meter In some very sensitive indi- 
viduals it has been necessary to pro- 
vide further dilutions, even as low as 
ten thousand organisms per cubic centi- 
meter, or less m occasional instances, 
before the vaccine was tolerated In 
most cases, the symptomatic improve- 
ment is then definite A longer course 
of vaccine injections, with very grad- 
ual increase of dosage, is given to these 
individuals On the other hand, m 
those cases with greater tolerance for 
vaccine, better therapeutic results are 
often obtained when a somewhat more 
concentrated vaccine is used, provided 
the patient does not receive sufficient 
vaccine to produce a temporary reac- 
tion The dosage should be adapted to 
the individual If over-dosage is 
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avoided, a four-day interval between 
injections is very satisfactory A 
shorter interval is tolerated by some 
patients It is difficult to determine 
the most effective duration of the 
course of injections, and the desirabil- 
ity or practical necessity of attempting 
to obtain complete skin desensitization 

Until recently the unaltered vac- 
cine has been used rather than vaccine 
detoxified with sodium ncmoleate, ac- 
cording to the recommendation of 
Dorst 6 and Larson 8 The more recent 
experience with detoxified vaccine in- 
jected intramuscularly, is already suffi- 
ciently under way to indicate advan- 
tages The resulting avoidance or 
diminution of temporary reactions 
seems to offer a distinct advantage, 
both from the standpoint of the pa- 
tient’s comfort, and from that of the 
therapeutic results obtained, this modi- 
fication supplementing the effect of re- 
ducing the dosage Certain patients 
have not tolerated the unaltered vac- 
cine, but have been relieved greatly 
following treatment with the detoxified 
preparation 

Dorst’s work was limited by giving 
vaccine therapy alone to a group of 
patients with chronic irritable colon, 


who had received no other type of 
treatment It has not seemed justifi- 
able in this work to withhold from 
these patients the older, compre- 
hensive, therapeutic measures of recog- 
nized value, mentioned above It is 
common knowledge that the majority 
of mild and moderate cases of irritable 
colon will become symptom-free with 
this program of therapy alone, pro- 
vided sufficient care is taken in the 
elimination of the nervous factors 
In order to put vaccine therapy to 
a more severe test, and to eliminate fa- 
vorable results not related to this type 
of treatment, we have utilized a care- 
fully selected group of sixty-eight pa- 
tients with chronic irritable colon, who 
had resisted the older therapeutic meas- 
ures with definite persistence of symp- 
toms Vaccine therapy, of the type 
noted above, was introduced then as 
the only new therapeutic measure, 
other conditions remaining essentially 
constant The practical results of such 
vaccine therapy upon colon distress, 
pylorospasm, and the associated symp- 
toms are tabulated statistically in table 
I The sixty-eight cases shown in this 
table have been treated with concen- 
trated and unaltered vaccine This 


Table I 

Practical Therapeutic Results of Autogenous Stool Vaccine 
Injections Upon Symptoms of 68 Cases* 



Colon 

pain 

Pylorospasm 

syndrome 

Constipation 

Headache 

Vertigo 

Number of cases 

57 

29 

34 

23 

11 

Symptoms aggravated 

2 ( 3%) 

1 ( 3%) 

0 

2 ( 9%) 


Symptoms unchanged 

9 (16%) 

8 (28%) 

8 (24%) 

8 (35%) 

5 (46%) 

Slight improvement 

8 (14%) 

3 (10%) 

4 (12%) 

1 ( 4%) 

2 (18%) 

Moderate improvement 

ii (19%) 

2 ( 7%) 

4 (12%) 

2 ( 9%) 

0 

Marked improvement 

9 (16%) 

2 ( 7%) 

5 (M%) 

4 (17%) 

1 ( 9%) 

Complete relief 

18 (31%) 

13 (45%) 

13 (38%) 

6 ( 26 %) 

3 (27%) 

Total cases improv ed 

46 (81%) 

20 (69%) 

26 (76%) 

13 (56%) 

6 (54%) 


♦Cases with persistence of symptoms after other therap\, showing results following 
introduction of vaccine therapj as the only new’ therapeutic measure (Undiluted and 
unaltered \accme was used in this group of cases ) 
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provides statistical data for comparison 
with the results obtained from diluted 
and detoxified preparations 

In the majority of obstinate cases 
thus treated, the pylorospasm and colon 
symptoms either improved or disap- 
peared Included in this group were 
a few unusually marked cases of 
pylorospasm, unassociated with colon 
distress, m which the symptoms had 
persisted in spite of comprehensive 
and intensive treatment Yet these 
symptoms not infrequently disappeared 
in a striking manner with the intro- 
duction of vaccine therapy Many of 
these cases noted marked improve- 
ment in their constipation, and were 
able to discontinue supplementary 
measures for the relief of this symp- 
tom, after vaccine treatment had been 
instituted Certain patients, not listed 
in table I, but presenting a well estab- 
lished diarrhea as the mam evidence of 
colon irritability, were also promptly 
relieved with vaccine There were 
certain patients who had experienced 
for a long time very distressing head- 
aches of the type often associated with 
constipation and gastrointestinal dis- 
tress, not relieved by any of the previ- 
ous therapeutic measures instituted, 
but which disappeared under vaccine 
therapy 

In this connection, it is admitted 
that m general the objective study of 
functional symptoms is difficult, and 
the danger of undervaluating psycho- 
logical influence is recognized How- 


ever, this group of obstinate cases, 
whose symptoms had not responded 
satisfactorily to the previous therapeu- 
tic measures, did not represent an en- 
thusiastic group, susceptible to thera- 
peutic suggestion Furthermore, symp- 
toms as persistent as irritable colon or 
pylorospasm pain, or chronic head- 
aches, are so stamped upon the individ- 
ual as to be independent of any mental 
suggestion A definite improvement 
or disappearance of such symptoms 
is therefore significant 

On the other hand, the symptoms re- 
ferred to in table II are more pure- 
ly subjective and less convincing as an 
index of the effectiveness of vaccine 
therapy Even an objective change 
such as gam in weight is quite de- 
pendent upon improvement of appe- 
tite Nevertheless, it was interesting 
to note that many of these patients, 
who had complained of chronic fa- 
tigability, were enthusiastic about 
their general improvement, and em- 
phasized particularly the fact that they 
felt more energetic 

As to the average duration of symp- 
tomatic improvement, the above cases 
have been followed from one to twelve 
months This period has been of suffi- 
cient duration to demonstrate the prac- 
tical value of vaccine therapy 
Although vaccine therapy has 
proved very helpful m the majority of 
the more obstinate cases with irritable 
colon and related symptoms, there is 
evidence that it does not minimize the 


Tabes II 

Other Results of Vaccine Therapy in Group of 68 Cases 

1 Appetite improved m 39 patients ( 57 %) 

2 Gam in weight in 11 patients (16%) (In these patients who gained weight, the 
average gam per patient was eleven pounds, and occurred with no change in dietary 
advice as previously outlined ) 

3 Improvement in general feeling of well being occurred m 46 patients (68%) (Im- 
provement very striking in some cases ) 
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therapeutic value or importance of the 
comprehensive therapeutic program, 
effective previously m the treatment of 
the majority of the mild and moderate 
cases A major nervous problem 
which could not be controlled satis- 
factorily was an outstanding factor in 
some of the cases, whose gastrointesti- 
nal distress and pain were not relieved 
by vaccine therapy In certain other 
cases, whose symptoms were relieved 
only partially by vaccine treatment, it 
was found that changing the stool flora 
was an extremely helpful supplement- 
ary measure The importance of sub- 
stituting a diluted vaccine, m those 
cases not relieved by a more con- 
centrated preparation, has been em- 
phasized 

Table III summarizes the frequency 
and degree of skin reaction occurring, 
with vaccines prepared from different 
stool organisms, in the total group of 
patients presenting chronic irritable 
colon and associated symptoms, upon 
whom skin tests were carried out 
This group of 198 patients included 
the 68 treated with vaccine and re- 
ferred to above, and 130 additional 
patients The colon bacillus vaccine 
gave the most marked areas of skm re- 
action, although there was frequently 


marked skm sensitivity to the non- 
hemolytic streptococcus Skin sensi- 
, tiveness was less frequent, and usually 
less marked, when present, with the 
other organisms isolated A number 
of patients were definitely skin sensi- 
tive to two or more organisms The 
largest areas of skin reaction occurred 
with the commumor strain of B colt 
In some cases, areas as large as nine or 
ten centimeters in diameter were seen, 
with associated injection of the lym- 
phatic vessels leading to the axilla In 
Table III the average intensity of the 
skin reaction, as evidenced by redness 
and swelling, has been measured on 
the scale of one to four plus for the 
various organisms 

In a sub-group of these cases, skin 
tests were done, both with these 
autogenous vaccines, and also with the 
corresponding strain of vaccines, orig- 
inally prepared from stool cultures in 
other cases. It was found that the 
skm reactions m the majority of cases 
were similar with the autogenous and 
non-autogenous stool vaccines of the 
same organism For example, with the 
two strains of colon bacillus, 98 5 per 
cent of the patients giving a positive 
skin test with the autogenous vaccine 
also gave a positive reaction with the 


Table III 


Frequency of Isolation from Stools, and Vaccine Skm Sensitiveness, of Common Stool 
Organisms (in 198 Patients Presenting Symptoms of Irritable Colon, 

Py lorospasm or Both) 



Frequency of 
isolation from 
stool (cases) 

Frequency of 
positive skm 
reaction when 
isolated (cases) 

A\eragc diameter and 
intensity of positive 
skin reactions 

B Cot 1 (communis) 

B Colt ( commumor ) 
Streptococcus nonhemolytic 
Staph\lococeus aureus 
Streptococcus zartdans 
Hemolytic streptococcus 

279 (91%) 

77 (38%) 

107 (54%) 

27 (M%) 

11 ( 5%) 

2 ( 1%) 

170 (95%) 

74 ( 96 %) 

67 (62%) 

13 (49%) 

4 (36%) 

0 

44X44 cm -4 — 1 — L 
45X45 cm + + + 
27X27 cm -j — h 
24X24 cm -j — f- 
28X28 cm -L-f. 
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corresponding nonautogenous prepar- 
ation In the case of the nonhemolytic 
streptococcus stool vaccines, the dis- 
crepancy between the skin reactions of 
autogenous and nonautogenous prepa- 
rations was considerably greater than 
with the colon bacillus This fact may 
be due to the great variety of strains 
of the streptococcus There were oc- 
casional cases m which the non- 
autogenous vaccine gave a positive skin 
test, and the autogenous vaccine of 
similar strain produced a negative test 
A conti ol group was carefully se- 
lected, which included twenty-one 
healthy individuals, with no present or 
past history of symptoms of irritable 
colon, pylorospasm, or any of the com- 
mon allergic conditions In comparing 
the findings in table IV with those of 
table III, it is noted that the fre- 
quency and degree of positive skin re- 
actions are appreciably less in the con- 
trol group than in the irritable colon 
cases This is particularly true of the 
three common stool organisms, viz , 
the two strains of colon bacillus and 
the nonhemolytic streptococcus The 
more infrequent stool organisms are 
probably chance findings Their sig- 
nificance may lie in the fact that they 
come from the mouth, throat or gall 


tract In this control group, positive 
skm tests occurred almost as frequently 
in the children as in the adults The 
five children included were between 
five and fourteen years of age 

In table V the degree of skin re- 
action before, and two weeks after, 
completion of vaccine therapy was 
compared in a group of sixteen con- 
secutive cases It is noted that there 
was a definite tendency for the skin re- 
action to decrease m diameter and in- 
tensity A decrease was noted in 75 
per cent of the cases, including 12 5 
per cent which exhibited a complete 
disappearance of the skm sensitivity, 
following vaccine treatment As to the 
possibility of parallelism between 
symptomatic improvement and de- 
crease of skm reaction following vac- 
cine treatment, no final deductions can 
be drawn from this small group of six- 
teen cases In the majority of cases 
there was some parallelism, but the 
significance of this finding was ren- 
dered questionable by the fact that, in 
one case, the skin reaction increased 
after vaccine, although there was 
marked symptomatic improvement , 
and, in a second case, there was a sim- 
ilar degree of symptomatic relief, 
with no change in the degree of skm 


Tabi,E IV 
Control Cases 

Skm Sensitivity of Twenty-One Normal Individuals, With no Present or Past Symptoms 
of Irritable Colon, or of any of the Common Allergic Conditions 
(Sixteen Adults and Five Children) 

Frequency of posi- 

Frequency of tive skm reaction Average diameter and 

isolation when isolated intensity of positive 

Organisms (cases) (cases) skm reactions 

B Coli (commitms) 17 (81%) u (65%) 3 X 3 cm -f — |- 

B Coh (commnmor) 13 (62%) 9 (69%) 7 .y 2 X 3 cm -f- -f- 

Streptococcus (nonhemolytic) 14 (67%) 3 ( 2 i%) 1 X 1 cm -j — j- 

Staphylococcus aureus 2(9^%) 1 (50%) 1 X 1 cm -j- 

Compare frequency and intensity of skm reaction to individual organisms in this control 
group with corresponding findings m irritable colon group (table III) 
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Table. V 

Comparison of Degree of Skin Reaction, Before and After Therapeutic Course of Eight 
Vaccine Injections (Unaltered Vaccine) (Sixteen Consecutive Cases) 


Patients 

Skin reaction 
before treatment 

Skm reaction 
after treatment 

Skin reaction 
dect eased* 

Skm reaction 
disappeared f 

Skin reaction 
unchanged 

Skin reaction 
increased 

1 

4 + (S X 6 cm ) 

2 4 - (3 X 4 cm ) 

— 




2 

3 + (4 X 3 cm ) 

2 + (3 X 3 cm ) 

— 




3 

4 + (4 X 6 cm ) 

3 4 - (3 X 4 cm ) 

— 




4 

3 + (5 X 2 cm ) 

3 4 - (5 X 3 cm ) 



0 


5 

4 + (6 X 6 cm ) 

2 4 - (3 X 3 cm ) 

— 




6 

4 + (4 X 6 cm ) 

I + 

— 




7 

3 + 

No reaction 


— 



8 

4 + (S X 3 cm ) 

1 + (2 X 1 cm ) 

— 




9 

3 + (5 X 4 cm ) 

2-f- (3 X 2 cm ) 

— 




10 

3 + (5 X 3 cm ) 

2 -f- (2 X 2 cm ) 

— 




11 

1 + (2 X 3 cm ) 

3 4 - 




4 

12 

3 + (4 X 4 cm ) 

3 4 - (4 X 4 cm ) 



0 


13 

4 4 - (6 X 6 cm ) 

4 4 - (6 X 7 cm ) 



0 


14 

4 4 - (5 X 9 cm ) 

3 4 - (4 X 4 cm ) 

— 




IS 

4 4 - 

2 + (3 X 3 cm ) 

— 




16 

3 4 (3 X 4 cm ) 

No reaction 


— 





Total 

10 cases 

2 cases 

3 cases 

1 case 




or 62 ) 4 % 

or I2J4% 

or 19% 

or 6 % 


^Either decrease or disappearance of skin reaction m 75% of cases 

tSome skin sensitivity was still present after vaccine therapy m 8754% of cases 


sensitivity This experience is not 
surprising, however, in view of the 
existing knowledge regarding marked 
changes in degree of skm sensitivity, 
which occur occasionally m various 
types of allergy, without any treatment 
having been administered 

In almost every instance where vac- 
cine therapy is used with good effect, 
the question is raised as to whether 
one is dealing with a specific effect, or 
with a nonspecific protein reaction 
This attitude is due mainly to the ex- 
cellent work of Peterson 0 , Joseph L 
Miller 10 , and others, who have demon- 
strated the occurrence of nonspecific 
protein therap), its value m various 
conditions, and the importance of con- 


trolling any work that appears to show 
specific vaccine effects 

As regards the nature of the thera- 
peutic action of autogenous stool vac- 
cine treatment m irritable colon and 
pylorospasm patients, the evidence fa- 
voring a specific effect is 

1 That there is a marked skin re- 
action to certain of the isolated stool 
bacteria in a very high percentage of 
this irritable colon group of patients, 

2 That the best therapeutic re- 
sults in relieving irritable colon pain 
seem to occur when systemic reactions 
are a\oided, by using small, rather 
than large, doses, and by giving the 
detoxified vaccine, ivhereas Miller 10 
and others ha\e emphasised the im- 
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portance of obtaining a systemic re- 
action, preferably with some fever, if 
satisfactory results are to be obtained 
from a nonspecific type of therapy 
On the other hand, the main point 
of evidence suggesting a nonspecific 
protein mechanism is that an appreci- 
able peicentage of the control group 
shows skin sensitivity to the common 
stool organisms For example, 69 per 
cent of this group were skin sensitive 
to the B coh commumor vaccine, when 
this organism was isolated 

When one considers the fact that 
the human race is exposed universally 
and throughout life to most intimate 
contact with, and absorption of, disin- 
tegrating stool organisms, it is not 
surprising that an appreciable per- 
centage of the control group was skin 
sensitive to stool vaccines It is also 
a well recognized fact that there are 
individuals who have never had hay 
fever symptoms, who, nevertheless, 
show skin sensitivity to ragweed This 
fact, in itself, is not supportive of 
either specificity or nonspecificity 
When the real mechanism of allergy 
and immunity is discovered, questions 
of this sort will be answered more 
definitely 

Recently we have started to treat a 
control group of irritable colon pa- 
tients with nonspecific, milk protein in- 
jections, as a further check upon the 
exact mechanism underlying the above 
therapeutic results in irritable colon 
cases, but this work is too recent to 
discuss results at the present time We 
are also studying a group of irritable 
colon patients from the standpoint of 
their skm sensitivity to various other 
substances, m an effort to further 
elucidate the problem 


Summary 

1 Autogenous, stool vaccine ther- 
apy, utilizing organisms to which the 
patient is skin sensitive, has been em- 
ployed in the treatment of a group of 
patients with obstinate irritable colon 
and associated symptoms In order to 
put vaccine therapy to a more severe 
test, and to eliminate favorable results 
not related to vaccine treatment, a 
carefully selected group of sixty-eight 
patients has been utilized, who had re- 
sisted previously a comprehensive pro- 
gram of the older therapeutic measures 
with definite persistence of symptoms 
Vaccine therapy was then introduced 
as the only new therapeutic measure, 
other conditions remaining essentially 
constant 

2 The most important fact re- 
vealed in the above observations has 
been the demonstration of the definite 
therapeutic value of properly selected 
stool vaccines, m partially or complete- 
ly relieving the remaining symptoms of 
the majority of these more obstinate 
irritable colon patients The above ex- 
perience has demonstrated that vac- 
cine therapy not only tends to relieve 
the colon distress and associated symp- 
toms, but also makes it possible for a 
majority of these patients to tolerate a 
greater variety of diet and a greater 
degree of nervous activity, and fur- 
thermore, to place less emphasis upon 
the supplementary measures for the 
control of constipation 

3 The therapeutic results tabulated 
statistically in table 1 were obtained 
with concentrated and unaltered vac- 
cine, giving an average course of eight 
injections The results obtained more 
recently, with a longer course of more 
dilute vaccines detoxified with sodium 
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ricinoleate, and with greater emphasis 
upon determining the optimum dosage 
for each individual, have been even 
more satisfactory than those outlined 
in table I, and obtained with the orig- 
inal method. The exact statistics with 
the newer method have not yet been 
compiled ; but certain patients who 
failed to tolerate the concentrated, 
unaltered vaccine have obtained symp- 
tomatic relief from the more recent 
method 

4 Vaccine therapy should not dis- 
place the older therapeutic measures 
of recognized value m irritable colon 
cases, such as control of various neuro- 
genic factors, proper diet and regula- 
tion of bowels, the discriminate use of 
antispasmodics, and, in some cases, the 
changing of stool flora This compre- 
hensive program, -with special attention 
to correction of all faulty habits, 
should precede vaccine therapy for the 
following reasons 

(A) The symptoms of the major- 
ity of the mild and moderate cases will 
disappear with this comprehensive 
therapy Vaccine therapy is not neces- 
sary, therefore, in this group 

(B) In the obstinate cases, whose 
symptoms do not disappear with the 
comprehensive program, the colon ir- 
ritability and spasm, nevertheless, tend 
to be partially reduced by the elimi- 
nation of aggravating neurogenic fac- 
tors and other faulty habits If vac- 
cine therapy is introduced subsequent- 
ly, as a supplementary measure, the 


end results of colon therapy, as well 
as the general condition of this group 
of patients, will be more satisfactory 
than if the comprehensive therapy were 
to be omitted, and vaccine therapy 
alone utilized As the effects of vac- 
cine therapy become apparent, those 
measures m the comprehensive pro- 
gram which are rendered unnecessary 
should be discontinued. 

5 The colon bacillus was the most 
frequently isolated organism, and, as 
a vaccine, gave the most frequentl} 
positive and most marked skin reac- 
tions (See table III ) 

6 Skm sensitivity m a control 
group of healthy, asymptomatic indi- 
viduals, with no history of any irri- 
table colon or allergic symptoms, was 
tested (See table IV ) Sixty-five 
per cent of the control group showed 
skin sensitivity to one strain of the 
colon bacillus, and sixty-nine per cent 
to another strain 

7 Skm sensitivity to stool vac- 
cines was shown to decrease and even 
to disappear, in some irritable colon 
cases, under vaccine therapy (See 
table V ) 

8 As to the exact mechanism in- 
volved in the production of the above 
therapeutic results of vaccine therapy, 
evidence is presented for and against 
a specific vaccine effect The available 
evidence does not justify a definite de- 
cision upon this question A control 
group of patients is being treated with 
nonspecific milk-protein injections 
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teria for vaccines, to be published m 
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8 Larson, W P, and Eder, H Immuni- 
zation against diphtheria with toxin 
detoxified with sodium ricinoleate, Jr 
Am Med Assoc , 1926, lxxxvi, 998- 
icoo 

°Peterson, W F Protein therapy and 
non-specific resistance, MacMillan Co , 
New York, 1922 

10 (a) Miu,er, J L Non-specific ther- 
apy, Medicine, 1927, vi, 513-549 (b) 

Mieeer, J L, The present status of 
non-specific therapy, Trans Med Sec, 
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On the Advantages o£ Being III 

BE ill, or to undergo an operation, is to be initiated into the mystery 
of nursing, and to learn the comforts and discomforts of an invalid’s 
life, the unearthly fragrance of tea at daybreak, the disappointment of rice 
pudding when you thought it was going to be orange-jelly, and the behavior 
of each constituent part of the bedclothes You know, henceforth, how many 
hours are in a sleepless night, and what unclean fancies will not let us alone 

when we are ill, and how illness may blunt anxiety and fear, so that the 

patient is dull, but not unhappy or worried, and how we cling to life, not 

from terror of death, nor with any clear desire for the remainder of life, but 

by nature, not by logic In brief, you learn from your own case many facts 
which are not m text-books and lectures, and your patients, in the years to 
come, will say that they prefer you to the other doctor, because you seem to 
understand exactly how they feel I wish you therefore, young man, early 
in your career, a serious illness, or an operation, or both For thus, and thus 
alone, may you complete your medical education, and crown your learning with 
the pure gold of experience The crown of experience is like the crown of 
Lombardy, a band of iron set in a band of gold and it is believed, even now, 
by some people, that the iron of that crown is mors valuable than the gold ” — 
From Confessio Media, by Stephen Paget, FRCS (The Macmillan Com- 
pany, New York City, 1931, Reissue ) 



Diagnostic Value of Secretory Function in Gastric 
Disease: Various Methods Studied 
and Compared* t 

By Ernest 0 Gaither, MD, FACP, Baltimore, Md 


D URING the past few yejtfs, re- 
newed and continued intent 
has been manifested by numei*" 
ous investigators in the domain of gas- 
tric secretion, and the test which has 
apparently met with almost universal 
favoi has been that in winch histannne, 
subcutaneously administered, has been 
used as the stimulator of gastric gland 
activity 

A careful survey of the current lit- 
erature on this subject reveals the in- 
teresting fact that practically all ob- 
servers agree as to the direct action 
of this drug upon the gastric glands, 
or upon a mechanism which has inti- 
mately to do with their secretion, in- 
numerable tests of acidity have satis- 
fied many workers in this field that a 
study of the acid values by means of 
the histamine test, will enable one to 
form an excellent and reliable idea as 
to the ability of the glands to secrete 
acid, and will furnish information of 
true diagnostic worth 

Immediately after the successful ap- 
plication of the histamine test for acid 

*Read before the American Gastro-En- 
terological Association, Atlantic City, May 
5 , 1931 

tFrom the Gastro-Intestinal Clinic of 
Johns Hopkins Hospital, Baltimore 


determination, certain investigators 
entered upon a searching inquiry into 
the matter of enzymes, chlorides, and 
j>ther constituents, and, as was to be 
expelled, conflicting claims, either hos- 
tile nr p^ravagantly favorable in na- 

. " ' r q S to the dependability 

ture, were made e.£ LU . 

and diagnostic value t e teSt m 6 

presence of disease untied var y m j= c ® n 

ditions Because of 

and unsatisfactoiy views, it\ 

cided to confine the present in\ 


tions to a consideration of acid 


only \ 

The proponents of the histamk t 
test state that its advantages are nV 
only the subcutaneous application 
which eliminates the disturbing psychic 
factor induced by the mastication oi 
solids and the swallowing of liquids 
as in other test meals ; but also the fact 
that the dosage may be standardized 
and pure juice obtained Then, too 
because of the direct action of this sub- 


stance on the gastric glands, manj 
cases which show achylia by other 
test meals will give an acid response 
after the injection of histamine 


Objections to the Ewald, alcohol, 
and various other test meals, have been 
presented by some observers, who 
claim that contamination and dilution 
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of the gastric content are so engen- 
dered by the introduction of these sub- 
stances, as to mask the true secretory 
power of the gastric glands , they aver, 
also, that the neutralization of the hy- 
drochloric acid by saliva, food, and re- 
gurgitation of duodenal contents fur- 
ther complicates an already deceptive 
result The contention is advanced 
that tests other than the histamine in- 
jection do not provide sufficient stim- 
ulation to obtain an adequate response 
from the gastric glands 
I am unable to accept these objec- 
tions as valid, some of them would 
appear to be mere sophistry For in- 
stance, it can certainly be proven that 
in the majority of cases, bread and 
water supply an adequate stimulation 
to gastnc gland secretion, and as for 
the argument regarding neutralization 
by swallowed saliva and regurgitation 
of duodenal contents, as well as that 
concerning contamination brought 
about by solids and liquids, does not 
such a process more nearly simulate the 
usual physiologic routine of digestion ? 
And after all, are we not endeavoring 
to ascertain the functional capacity of 
the gastnc glands under conditions as 
nearly physiologic as possible'* No 
one can gainsay the fact that Nature 
never depends upon histamine mject- 
tions to bring about a normal re- 
sponse of the gastnc secretory glands 

This study represents an investi- 
gation by three methods, using the 
fractional extraction 

I The Aecohoe Test Me-u, 

Technique Patient given fifty cc 
of an 18 per cent alcohol solution con- 
taining o 005 gm phenolphthalem 


II Ewaed Meae 

Technique One slice of white 
bread without butter, and one glass- 
ful of cool water, ingested forty-five 
minutes before extraction 

III Histamine Test 

Technique Dissolve one histamine 
tablet of 0005 gm in three cc dis- 
tilled water, multiply the weight of 
the patient by 0005, this gives the 
number of c c of histamine solution to 
be administered subcutaneously 

In estimating acidities we made use 
of the accepted figures of twenty to 
forty degrees for free hydrochloric 
acid, and forty to sixty degrees for 
total acidity, as indicating normal 
limits, realizing that the acidities fol- 
lowing histamine stimulation are con- 
siderably higher 

This would seem the opportune mo- 
ment for stressing two important 
points , first, in selecting this series of 
cases for research, every available 
method of investigation was brought 
into use in order to insure the absolute 
correctness of each diagnosis, second, 
we were not prejudiced for or against 
any of the methods, and were eager 
to consider all evidence and all estab- 
lished facts judicially and m order, so 
as to reach if possible, a correct and 
unbiassed conclusion as to the diag- 
nostic value possessed by any of the 
methods 

The cases were grouped under the 
following headings 

1 Achylia gastnca 

2 Adhesions (postoperative, plas- 
tic gastric operations) 

3 Colitis 

4 Gastnc neurosis 



994 


Ernest H. Gaither 


5. Hcpato-biharj pathology (cho- 
lecystitis ; cholelithiasis) 

6 Ptosis and atony 

7 Peptic ulcer 

Achylia Gastrica 

We charted 111 this gioup all those 
cases showing m any of the tests a 
lack of free hydrochloric acid, and 
have included all such cases from the 
\anous groups Theie were nineteen 
m this group 

8 Achylia by all three tests 
6 Achylia by alcohol, normal 01 
hypochlorhydria by histamine and 
Ewald 

3 Achylia by alcohol and Ewald, 
normal or hypochlorhydria by his- 
tamine 

1 Achylia by histamine and alcohol, 
hypochlorhydria by Ewald 
1 Achylia by histamine and Ewald; 
hypochlorhydria by alcohol 

19 Total 

These results indicate that a small 
majority of cases showing achylia by 
the Ewald and alcohol tests will pre- 
sent free hydrochloric acid after his- 
tamine stimulation 

Adhesions (Post Operative) 

There were five m this group. 

4 Hyperchlorhydria by all three 
tests 

1 Achylia by alcohol, normal by 
Ewald and histamine 

5 Total 

In this group the histamine shows 
no diagnostic advantage over the 
Ewald and alcohol tests 


Colitis 

Six were included in tins group 

2 Hyperchlorhydria by all three 
tests 

1 Normal acidity by all three tests 

1 Moderate hyperacidity by hista- 
mine, noimal by Ewald and alco- 
hol 

1 Hyperacidity by histamine, achylia 
by Ewald and alcohol 

1 Hypochlorhyd ri a by histamine and 
Ewald, achylia by alcohol 

6 Total 

In this group there is certainly no 
outstanding advantage of the histamine 
test 

Gastric Neurosis 

There were twenty-five m this 
group 

10 Hyperacidity by all three tests 
10 Hypochlorhydria and normal by 
all three tests 

2 Hyperacidity by histamine; nor- 
mal or moderate hypochloihydria 
by alcohol and Ewald 

2 Achylia by histamine, normal by 
alcohol and Ewald 

1 Achylia by Ewald and alcohol, 
hypochlorhydria by histamine 

25 Total 

This survey shows that in the great 
majority of cases all three fractional 
studies coincide The labile character 
of gastric secretion is emphasized 

Hepato-Biliary Pathology 

Twelve in this group 

5 Hyperacidity by all three tests 

2 Achylia by all three tests 

1 Hypochlorhydria by all three tests 





Secretory Function m Gastric Disease 


995 


i Achylia by alcohol, hypochlorhy- 
dria by histamine and Ewald 
i Normal by alcohol, hyperchlorhy- 
dria by histamine and Ewald 
i Normal by Ewald , hypochlorhvdria 
by alcohol, moderate hypochlorhy- 
dria by histamine 

i Normal by histamine and Ewald, 
achylia by alcohol 

12 Total 

The histamine presents no diag- 
nostic advantage in this group 

Ptosis and Atony 

Twelve in this group 

1 Achylia by all three tests 

6 Hyperchlorhydna by all three tests 

2 Hyperchlorhydna by histamine, 
normal by Ewald and alcohol 

i Normal by histamine, achylia by 
alcohol , hypochlorhydna by Ewald 
x Normal by alcohol, achylia by 
Ewald, hyperchlorhydna by hista- 
mine 

i Achylia by alcohol, hypochlorhy- 
dna by histamine and Ewald 

12 Total 

Histamine here gives no advantage 
from a diagnostic standpoint 

Peptic Ulcer 

Thirty in this group 
20 Hyperchlorhydna by all three 
tests 

i Normal by all three tests 
i Hyperchlorhydna by histamine and 
Ewald, hypochlorhydna by alco- 
hol 

i Achjlia by histamine and alcohol, 
hypochlorhydna b} r Ewald 


1 Achylia by Ewald , normal by alco- 
hol , hyperchlorhydna by histamine 

2 Normal by alcohol and Ewald, 
hyperchlorhydna by histamine 

i Normal by Ewald and histamine, 
hypochlorhydna by alcohol 
i Normal by alcohol and histamine, 
hypochlorhydna by Ewald 
i Nornal by alcohol, hyperchlorhy- 
dna by histamine and Ewald 
i Normal by Ewald, hypochlorhy- 
dna by alcohol, hyperchlorhydna 
by histamine 

30 Total 

The superiority of histamine is cer- 
tainly not proven m this group of 
cases 

Summary 

This investigation was instituted for 
the purpose of determining whether 
the histamine test is possessed of out- 
standing superiority over other meth- 
ods of estimating the acid values in 
gastnc secretion 

One hundred cases were selected — 
a cross-section of dispensary patients 
— and m these cases every available 
method was used in order to insure 
proper diagnosis In each case three 
tests — histamine, Ewald, alcohol, using 
the fractional method — were applied 
The results so obtained are tabu- 
lated and reviewed, with the following 
conclusions drawn 

r The Ewald and alcohol meals 
are effective stimulators of gastric 
secretion 

2 The objection that the swallow- 
ing of saliva, the contamination and 
neutralization of gastric juice by the 
meal itself, and also the regurgitation 
of duodenal contents, markedly or ef- 
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fectually mask the results of these 
meals is not sustained 

3 The labile character of gastric 
secretion is proved 

4 Histamine does in a numbei of 
cases offer an advantage in establish- 
ing the fact that the glands do possess 
the power of acid secretion when after 
the Ewald or alcohol test an achylia 
would seem to be present 

5 The alcohol meal is not nearly 
so potent a stimulant of gastric gland 
secretion as the Ewald meal 

6 There is ample justification for 
the continuance of the Ewald meal as a 
dependable test for gastric gland se- 
cretion 


7 The claim that histamine is 
\astly superior to the Ewald meal as 
a stimulant of acid secretion of the 
gastric glands has been disproved 

8 It would really appear that the 
application of bread and water as a 
test of gastric gland secretion is more 
physiologic than the subcutaneous ap- 
plication of the foreign body, hista- 
vmvia, and that it presents, a result 
more in keeping with normal bodily 
economy 

I \\ ish to add a note of appreciative 
thanks for very valuable assistance so ablj 
rendered b> Miss Stearns, Miss Lesser, and 
Miss ICra\etz, of the Gastro-Intestinal 
Clinic of the Johns Hopkins Hospital m 
making the tests used m this investigation 



The Clinical Significance of 
Choroidal Tubercles* 

By R T Paton, MD, Baltimoie, Md 


B EGINNING about four years 
after the discovery of the 
ophthalmoscope we find descrip- 
tions of choroidal tubercles m the med- 
ical literature Among the investigators 
who are associated with these early ob- 
servations are Jaeger, Von Graefe, 
Leber, Manz, Bouchert, Gerlach, 
Fraenkel, and Horner These descrip- 
tions included the two types common- 
ly known as (i) the granuloma or 
solitary tubercle, (2) choroidal miliary 
tubercles The former is usually asso- 
ciated with chiomc tuberculosis, and 
the latter with acute miliary tuber- 
culosis These observations have been 
substantiated by later investigators 

Studies of pathological material 
have shown that the usual number of 
tubercles in one eye is three or four, 
but in some cases there may be a much 
larger number Morton reported as 
many as 70, Parsons, 60-70, Cohn- 
heim, 52, and Boch, 49 The size 
varies from o 4 mm to 5 mm Groe- 
nouw stated that tubercles smaller than 
06 mm could not be seen with the 
opthalmoscope 

Some observers claim that miliary 
tubercles are frequent m general 
miliary tuberculosis Cohnheim found 

♦From The Fifteenth Annual Clinical 
Session at The Wilmer Ophtlialmological 
Institute, of the Johns Hopkins Um\ersit\ 
and Hospital, Baltimore, Md, March 26 
1931 


them m every instance in the 18 pa- 
tients he examined, Boch m over 80 
per cent, and Carpenter and Stephen- 
son in 50 per cent, while Marple on 
repeated and careful examination 
found the appearance of tubercles to 
be the rule and not the exception 
Marple’s earlier investigations gave a 
very small percentage, but this error he 
discovered was due to failure to make 
frequent examinations, especially m the 
late stages of the disease 

Groenouw m a series of cases, in- 
cluding 378 cases of miliary tuber- 
culosis and tuberculous meningitis, 
found tubercles of the choroid pres- 
ent in 35 per cent of the cases ex- 
amined either during life or at au- 
topsy In 222 cases of the series tu- 
berculous meningitis was the clinical 
and pathological diagnosis , 44 per 
cent showed tubercles of the choroid 
In contrast with these statistics are 
the figures given by Bredech Bredech, 
1916, after examining the evidence 
presented by reports, m which careful 
examination of the fundus had been 
made, collected a total of 226 cases of 
tubercular meningitis, m which 146 
per cent showed tubercles of the 
choroid No doubt these percentages 
would ha\e been somewhat higher 
had pathological studies been made in 
e\ery case He thought that the num- 
ber would lune reached 20 per cent 
had there also been more frequent ex- 
amination of the eyes 
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The diagnosis of choroidal miliary 
tubercle is dependent to a large extent 
upon the rapid and unexpected ap- 
pearance of the tubercle This fact has 
been stressed by Fraenkel, Groenouw, 
Lotm, Weis, and many others Marple 
reported a case in which an ophthalmo- 
scopic examination, made at 6 P M , 
did not reveal the presence of a tu- 
bercle, but four hours later a tubercle 
appeared Moore reported one de- 
veloping in five hours, while Strider 
and Weis saw tubercles develop in 12 
hours The discrepancy among vari- 
ous authors as to the existence of tu- 
bercles, especially in meningitis, is 
probably due to two factors ( 1 ) Diffi- 
culty in examination — tubercles in 
these cases are usually found only 111 
the terminal stages (2) Failure of 
repeated and careful examination 
Tooke reported choroidal miliary tu- 
bercles in one case as early as 33 days, 
but in the majority of cases they did 
not appear until about three days be- 
fore death The clinical examinations 
in all these cases were verified by post 
mortem examinations 

Both eyes should be examined 
Cohnheim found tubercles in both eyes 
in 15 out of 33 cases examined These 
observations were verified by autopsy 
and microscopic study. 

The presence of miliary tubercles of 
the choroid is often a valuable aid be- 
fore the laboratory tests hate been 
completed, m making a diagnosis in 
cases suspected of being typhoid fever, 
meningitis or miliary tuberculosis 
Series of cases, in which the value 
of the ophthalmoscopic examinations 
is proved, ha\ e been published In Bol- 
lach I Iilleman and Laportc Van 
der IIoc\e reported a case of mas- 
toiditis with cerebral symptoms, in 


which the existence of military tuber- 
culosis had not been suspected until 
the ophthalmoscopic examination re- 
vealed the presence of miliary tuber- 
cles The diagnosis was confirmed at 
autopsy 

The prognosis m miliary tubercles 
of the choroid is nearly always bad 
Usually there is a meningitis Jessup, 
in a series of 15 cases, in which there 
were tubercles of the choroid present, 
found that 14 had tuberculous men- 
ingitis Only one case was free from 
meningeal complications The clinical 
diagnoses were confirmed by post 
mortem examinations 

Solitary or conglomerate tubercle 
of the choroid is a rare and destruc- 
tive disease, and is probably always 
secondary to tuberculous disease m 
other parts of the body The affection 
is usually unilateral, though bilateral 
incidence has been reported and veri- 
fied by post mortem studies The 
condition is usually seen m the early 
years of life, but its occurrence has 
been reported as late as 62 years 
(Nedden) 

Differential diagnosis is often dif- 
ficult, for we have to distinguish the 
tubercles from the various malignant 
growths, such as glioma, retino- 
blastoma, detachments with massive 
exudates, etc In some cases the 
diagnosis can be made only after the 
eye has been removed If the diag- 
nosis is made, enucleation is not in- 
dicated unless all therapeutic meas- 
ures, especially tuberculin, which in 
recent years has appeared to act fa- 
\ orablv in many cases, have failed 

The results of the study of a case of 
milian tubercles, which was recent- 
ly obsened, may be of interest 

The patient, a 10 year old boy, was ad- 
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nutted to the Harriet Lane Home 12 days 
after the onset of the illness There was 
no history of tuberculous contact On ad- 
mission the patient was acutely ill The 
chief symptoms were headache, nausea, 
vomiting, drowsiness and mid diarrhea 
The boy was temporarily isolated and treated 
as a case of typhoid The eye examination 
made on admission gave the following re- 
sults 

There was slight suffusion of the con- 
junctiva, dilated pupils, and slight photo- 
phobia The patient’s general condition be- 
came progressively worse Laboratory tests 
at this stage gave practically negative re- 
sults These tests were repeated two days 
later Lumbar puncture showed 290 cells 
per cc , fluid was under pressure, and a 


pellicle was formed on standing The 
ophthalmoscopic examination revealed slight 
bilateral optic neuritis with subretmal 
exudate forming adjacent to the papillae 
The veins were engorged and there was 
definite retinal edema extending out toward 
the periphery The diagnosis of tuberculous 
meningitis was established on the following 
day, 16 days after the onset of the illness, 
when tubercles were visible in both eyes 
Ocular examinations had been made three 
or four times a day, so that it is not likely 
that tubercles had formed earlier in the 
course of the disease The patient died two 
days later The pathological diagnosis 
finally established was miliary tuberculosis 
with meningitis Tubercles were formed in 
practically all organs of the body 
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Laboratory Methods in Clinical Medicine* 

Report of Three Cases 

(1) Diaphragmatic Eventration 

(2) Chronic Nephritis without Hypertension, 
Cardiac Hypertrophy or Retinal Changes 

(3) Unusual Case of Cholelithiasis 

By Samuel Levine, M D , Bi ooklyn, N Y 


F ROM time to time the state- 
ment is made at medical meet- 
ings and in the medical press 
that the introduction of laboratory 
methods in the practice of medicine has 
impaired the physician’s powers of ob- 
servation and his clinical sense, and 
that, as a result of this, his diagnostic 
abilities have deteriorated and both pa- 
tient and physician are thereby the 
losers 

It must be admitted that there is 
some truth m this statement The 
keen sense perceptions of the animal, 
so important in its struggle for ex- 
istence, are very much diminished m 
civilized man (Darwin 1 ) In his 
struggles he has developed tools of far 
greater effectiveness than instincts and 
sense organs As a result, these are 
used much less and have therefore lost 
some of their power The fact, how- 
ever, is that man with his duller per- 
ceptions has conquered the animal 
kingdom , and that portion of mankind 
that wields the technical power of 
Western civilization dominates all 
those races that still retain the primal 
keenness of their senses 

•Rccmcd for publ, cation, June 5 , 1931 


Formerly, the physician, m the 
practice of his art, was forced to rely 
upon his senses only, which were con- 
sequently developed to a fine degree 
But this was due to necessity, not to 
choice At present, more accurate 
methods have replaced them to a cer- 
tain extent The thermometer reg- 
isters changes in temperature much 
better than the thermesthetic sense; 
the hemoglobmometer and hemacyto- 
meter are much more reliable in the 
study of blood diseases than the naked 
eye; and general clinical impressions 
based upon empirically acquired 
knowledge have given way to tests 
based upon scientifically controlled 
facts It is doubtful whether these 
have already resulted in dulling physi- 
cians senses That the progress of 
medicine along present lines may have 
such an effect is very likely The 
senses of the physician are no exception 
to the biologic laws of use and disuse 
(Darwin 2 ) Nor is this fact to be de- 
plored any more than the general les- 
sening of sense acuity in the entire 
human race, particularly in its civilized 
portion 

The following cases illustrate the 
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valvte of laboratory methods in clini- 
cal medicine 

Diaphragmatic Eventration 

Hutoiy Mr N S, aged 31, automobile 
mechanic, came to my office Nov 15, 1927 
His wife and three children were alive 
and well He did not use alcohol and 
smoked twelve to fifteen cigarettes a day 
He had had the usual diseases of child- 
hood At the age of ten, he was very 
ill and was confined to bed for a year 
The late Dr Robert Schultz, who treated 
him during that illness, informed me that, 
“When ten years oi age, Mr S was ill 
with abdominal cramps, diarrhea and vomit- 
ing He lost a lot of weight Diagnosis 
was tuberculous peritonitis He was con- 
fined to bed for one year and made a good 
recovery ” 

Present Illness In the preceding July, 
during lunch hour, he was standing m front 
of the garage where he was employed The 
car on which he had been working that 
morning was raised on a jack m the street 
near the sidewalk He saw a truck come 
along and strike the car, throwing it off the 
jack No one was injured “I said nothing, 
but m the evening, I felt faint and some- 
thing was pumping in the left side of my 
chest " Here he pointed to precordium 
and left axilla “I had difficulty m breath- 
ing and developed a crampy feeling m my 
left armpit ” Then the following symptoms 
developed heartburn, relieved by bicarbonate 
of soda, not relieved by food, sour eructa- 
tions, and abdominal cramps after meals 
There was numbness m left upper and lower 
extremities, and in front and behind left ear 
He had nightmares and dreamt he was fall- 
ing from some great height Patient had to 
give up his position and went to the coun- 
try for a rest, without any improvement in 
his condition 

Examination The patient was a medi- 
um-sized, hairy male He had two acces- 
sory rudimentary mammae on each side, 
below and to the inner side of the normally 
placed mammae, undeveloped and adherent 
lobules of both ears, and a remarkably large 
penis The pulse rate was 72 The blood 
pressure was 126 systolic and 60 diastolic 


in both arms His weight was 125 pounds 
(56 8 Kg ) Dull tympany was present be- 
low left scapula with diminished vocal fre- 
mitus and absent breath sounds After 
radiographic examination and when pwpose- 
ly looked for, the following were noticed 
When stomach was empty, there was dull 
tympany at the base of the left lung and 
the heart was only slightly displaced to 
the right When the stomach was full, the 
heart was much more displaced to the right 
(Assman 3 ), and the base of the left lung 
was fiat Splenic dullness could not be 
elicited because of marked tympany in that 
area The left lower chest was flattened, 
more so oyer precordium While the chest 
expanded with inspiration m a normal man- 
ner, the intercostal spaces retracted, partic- 
ularly over precordium 

Radiographic examination showed that the 
left dome of the diaphragm was high and 
moved slightly downward with inspiration 
The heart was displaced to the right (figure 
1) Barium gruel was then administered 
Fluoroscopy of stomach revealed that the 
greater part of it was situated under the 
lower left ribs The air bubble was large 
The fundus rested against the diaphragm 
Body and pylorus were situated in the left 
side of abdomen The mcisura angularis 
was absent and the pyloric part ran straight 
downward The duodenum was pulled over 
to the left The stomach emptied rapidly 
(Figure 2) 

A barium enema was given and it was 
noticed that the hepatic flexure of the colon 
formed an obtuse angle and the transverse 
colon ran upward and to the left (figure 3) 

Cholecystograms taken after the adminis- 
tration of tetra-iodophenolphthalem by 
mouth, revealed the gallbladder faintly out- 
lined and with poor concentration This 
was probably due to the abnormal position 
of the duodenum which interfered with the 
normal function of the papilla duodeni 

Proctoscopic and sigmoidoscopic examina- 
tions were negative Urinalysis was negative 
Two out of three specimens of feces gave 
a faintly positive reaction to the benzidine 
test Blood examination was negative ex- 
cept for an increase m the icteric index 
which was 10 7, probably caused by the dis- 
placement of the duodenum which interfered 
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with the patency of the common bile duct 
The blood Wassermann reaction was nega- 
tive and the blood count was normal 

Comment 

This man was seen by several good 
clinicians, who, m view of the history 
and symptoms made a diagnosis of 
neurosis Some of them also thought 
that he had a lesion in the left lung 
These patients are usually diagnosed 
as neurotics and psychopaths Fried- 
rich Schneider in 1900, the first man 
with diaphragmatic eventration to be 
studied with the roentgen rays told 
Dr Hirsch 4 “Many doctors did not 
believe that I suffered” Leichten- 


stern’s 5 patient with diaphragmatic 
hernia was considered by him as a 
“simulant”, a neurotic, and he really 
acted as such This has also been the 
experience of Carman and Fineman 8 , 
Soresi 7 , Funk 8 , and Funk and Manges 9 
Walton 10 writes, “During the past 
ten years, there have been more au- 
thentic cases of eventration reported 
than in the previous 139 years, when 
Petit first reported his case ” "Clinic- 
ally”, says Hitzenberger 11 , “this diag- 
nosis can only be surmised, without 
the aid of the roentgen rays, it can 
hardly ever be made ” During eight 
years in a very active radiographic 
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service he saw twenty cases of eventra- 
tion So many cases have been re- 
ported in recent years that Hitzenber- 
ger thinks it is fortunate that not all 
observed cases are published 

It is of real clinical importance to 
recognize this condition because a 
mistaken diagnosis may have serious 
consequences Since the physical 
signs in the lung strongly suggest the 
presence of fluid, a needle may be in- 
troduced which would enter the 
stomach with, perhaps, fatal results 
(Pepper 12 , Stilvelman 13 , Clopton 14 , Al- 
lan 15 ) 

The question now arises whether 
his long illness at the age of ten was 


not due to diaphragmatic eventiation 
It is idle to speculate now, but it is 
very likely, in view of the protean man- 
ifestations of this disease and its pe- 
riods of complete freedom from 
symptoms, that a diagnosis of tuber- 
culous peritonitis would have been 
changed to diaphragmatic eventration, 
had the roentgen rays been used at 
that time 

* * * 

Chronic Nephritis Without Hy- 
pertension, Cardiac Hypertrophy 
or Retinal Changes 

Hist 01 y Miss R Z, aged 23, single, came 
to my office May 11, 1929 She was em- 
ployed in a candy factory up to two years 



Fig 2 Case 1 Esophagus, stomach and duodenum Note position of cardia and 
large air bubble 
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ago, since then she has assisted her mother 
m her household duties Menstruation began 
at the age of sixteen and occurred every 
twenty-eight days, lasting three days Habits 
normal She had had the usual diseases of 
childhood including diphtheria and scarlet 
fever, for the latter of which she was kept 
in a hospital for contagious diseases for three 
months 

The patient, as well as her mother, denied 
that she had ever had kidney disease or 
that she was ever edematous Her tonsils 
were removed two years before, and up to 
that time she had had frequent attacks of 
sore throat The appendix was removed five 
years ago Eight months before, she ex- 
perienced dull pam in the epigastrium which 
was not severe and did not radiate This 
pam had no relation to meals and was not 
relieved by vomiting or by bowel movement 


Occasional!}, she awakened at night with 
pam During the first month of illness she 
vomited soon after meals, even the sight 
of food produced vomiting Since then, she 
has vomited only at rare intervals, mostly 
in the morning before breakfast The color 
of the vomitus was that of the food in- 
gested She had severe heartburn which 
was relieved by an alkaline water She 
belched a great deal and there w f as a sense 
of heaviness in epigastrium Her appetite 
had been poor throughout her life During 
this illness, she had lost thirteen pounds Her 
bowels were quite regular up to nine months 
before, since which time she has taken a 
daily enema or cathartics No blood or 
mucus was noticed in the stools Nocturia, 
frequency or dysuria, cough or dyspnea on 
exertion had not been noted There w r as an 
occasional slight headache, no dizziness or 



Fig 3 Case i Colon and stomach filled simultaneously 
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visual disturbances She slept quite well but 
for the epigastric pain 
Examination The pulse rate was io8, 
blood pressure, no systolic and 80 diastolic 
in both arms The weight was 86 J 4 pounds 
(39 3 Kg ) The patient was a thin, narrow 
individual, and her face was grayish-pale, 
the thyroid gland enlarged, no thrill felt or 
bruit heard over it , there was marked tremor 
of both hands, no exophthalmos present, 
Graefe and Moebius signs were absent, no 
hypersensitive skin zones present Liver and 
spleen not palpable The abdomen presented 
a scar due to appendectomy There was 
marked epigastric tenderness 
A casual specimen of urine gave a slight- 
ly alkaline reaction, the specific gravity, 
xoio, a moderate amount of albumin, no 
sugar, microscopic examination, negative 
Two blood-chemistry examinations were done 
m an interval of four days and gave the 
following results Urea nitrogen, 1666 to 
ig2-3 mgms , creatinine, 43 to 45, sugar, 
1081 mgms , icteric index, 5, blood Was- 
sermann reaction was negative A urine con- 
centration test was then carried out The 
patient brought two specimens taken at 8 
a m and 10 a m, of which the specific 
gravity was 1009 and 1010 respectively Two 
blood counts were taken m a four days’ inter- 
val and showed 62 per cent to 57 per cent 
hemoglobin (Sahli), 3,500,000 to 3,100,000 
red blood cells, 9,400 to 7,400 white blood 
cells The differential count showed 54 per 
cent polymorphonuclear leukocytes, 27 per 
cent small and large lymphocytes, 2 per cent 
transitionals, 12 to 17 per cent eosinophiles 
The red blood cells were very pale There 
was considerable poikilocytosis and anisocy- 
tosis and an occasional microcyte was seen 
In view of the persistence of eosinophiha, 
the stool was examined for ova We ob- 
served structures which suggested to us the 
ova of Unctnarta amencana In order to 
check up on the diagnosis of a disease with 
which we were not familiar, we had arranged 
to send the stool to a competent parasitologist 
who had a great deal of experience in tropi- 
cal diseases Unfortunately, the patient’s 
relatives refused to cooperate Perhaps it 
ought to be mentioned that this patient had 
never visited a tropical country The benzi- 
dine test was negative There was free hy- 


drochloric acid present in the gastric contents 

The eye grounds were examined by an 
ophthalmologist who found “both fundi en- 
tirely negative” 

Radiographic examination revealed no 
abnormalities m heart and lungs A barium 
test meal was then administered There was 
no evidence of organic disease in stomach or 
intestines There was considerable gastrop- 
tosis, stomach reaching 12 cm below the 
crest of the ileum , duodenal stasis was pres- 
ent to a considerable degree After five 
hours both stomach and duodenum were 
empty 

The patient died eleven months later 
Comment 

This patient had been treated for 
six months for gastric ulcer by an 
eminent gastroenterologist, thoroughly 
acquainted with his specialty and on 
the teaching staff of a large univer- 
sity Nevertheless, a blood urea done 
by a competent technician would have 
done more to point towards a proper 
diagnosis than all the experience and 
learning of this clinician The pres- 
ence of albumin m the urine does not 
have the same significance as the high 
urea m the blood Had this patient 
presented all the classical symptoms of 
chronic nephritis, the clinical diag- 
nosis would have been evident and 
laboratory methods might have been 
dispensed with or only used to corro- 
borate it However, this was an 
atypical case (Bannick 10 , Bennett 17 , 
Fishberg 18 ), and offered little, if any, 
clinical evidence of the true condition 
Here, the clinical laboratory, imper- 
sonal and objective, made the diag- 
nosis 

* * * 

Unusual Case or Cholelithiasis 

History Mrs S L, aged 55, bom in 
Russia, came to my office, Jan 10, 1929 She 
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had been married 36 years and had never 
been pregnant The menopause set in ten 
years before When in Russia, she had the 
following diseases pneumonia at the age 
of 18, malaria at 25, cholera at 29 and ty- 
phoid fever at 36 She had had two minor 
operations on the uterus per vaginam, one at 
27, and the other when 30 years of age 
Their exact nature could not be determined 
At 40 she was operated upon for an ischio- 
rectal abscess, at 46 a left intraligamentous 
cyst w r as removed One year before, she 
had an attack of severe cramps and pres- 
sure in epigastrium, which radiated to the 
back, was w r orse after meals, but was re- 
lieied by bowel movements The pain was 
so severe at times that it kept her awake 
at night Within the last month she had 
lost nine pounds, and m the preceding eleven 
months, twenty-one pounds She w»as never 
jaundiced 


Examination There was definite and con- 
stant tenderness and rigidity in the right 
upper quadrant of the abdomen Rocking 
the liver caused much pam The history 
and physical findings w r ere so typical of 
cholelithiasis that this diagnosis was made on 
clinical grounds by Dr Joseph Rivkin who 
first saw this patient I readily concurred 
in the diagnosis 

Examinations of urine, feces, gastric con- 
tents and blood were negative 

A barium test meal was administered 
Radiographic examination of gastrointestin- 
al tract revealed a normal stomach , duodenal 
cap w r as indented at its outer border by an 
oval mass and a dense tube projected from 
the lower part of this mass (figure 4) After 
five hours, the stomach was almost empty, 
but the oval mass with the tube remained 
unchanged and continued so on the twenty- 
four, forty-eight and seventy-two hour plates 



Fig 4 Case 3 Duodenal cap is indented at its outer border by an oval mass. A 
dense tubular-appearing shadow projects from the lower part of this mass 
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Cholecystograms were taken sixteen hours 
after administration of tetra-iodophenolphtha- 
letn by mouth The gall bladder was not 
visualized and only the structures described 
above were seen Roentgenograms were then 
taken twelve days, four weeks and six weeks 
later The findings remained unchanged up 
to the six weeks’ plate when a slight change 
was noticed (figures 5 and 6) 

Interpretation of the plates was difficult 
It was thought that a duodenal diverticulum 
was present However, since the symptoms 
continued, patient submitted to an operation 
which was performed by Dr John Linder 
at the Brownsville and East New York Hos- 
pital The operative findings were as fol- 
lows The dense, tubular structure repre- 
sented the lower part of the gall bladder 
which was tightly filled by a lime cast The 


oval mass above it represented the upper 
part of the gallbladder and was tightly filled 
by a large cholesterin stone 

Comment 

In this case the clinical diagnosis 
was correct while the roentgenograms 
only served to confuse us This much 
must be admitted The real fault, how- 
ever, did not lie with the method but 
with its incorrect application Had I 
taken a plain plate of the abdomen 
before administration of barium a 
duodenal diverticulum scarcely could 
have been suspected, and the diagnosis 
of gallstones would have suggested it- 
self Renal stones could have been ex- 
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eluded, if necessary, by pyelograms 
Furtheimore, had this precaution been 
taken, the exact size and shape of the 
stones could have been predicted ac- 
curately, whereas, clinically, this was 
impossible It is therefore clear, from 
this case, that m the radiographic ex- 
amination of the abdomen, no barium 
is to be administered before a study is 
made without it 

Conclusions 

Laboratoiy methods m clinical medi- 
cine have recently been subjected to 
severe criticism on the ground that 
they tend to impair the physician’s 


powers of observation and his clinical 
sense In defense of these methods I 
wish to emphasize (i) that they are 
an extension of the clinician’s senses, a 
gam far outweighing any possible loss 
of sense acuity, (2) that the careful 
application of these methods is respon- 
sible for most of the pi ogress we have 
made, and (3) that they are not in- 
tended to replace older clinical pro- 
cedures 

The shortcomings of the laboiatory 
are undeniable These can be over- 
come only by giving further attention 
to their improvement, and not by re- 
vel ting to the sole use of the unaided 



Laboratory Methods in Clinical Medicine 


1009 


senses and to such vagaries as “per- 
sonality” and “intuition” 

My conclusions are illustrated by the 
following cases 

1 Diaphragmatic eventration This 
patient had been diagnosed as a neu- 
rotic His history and behavior strong- 
ly suggested this, but the roentgen 
rays revealed his true condition 

2 Chronic nephritis without hy- 
pertension, cardiac hypertrophy, or 
retinal changes This was an atypical 
case in which all the cardinal clinical 
symptoms of chronic nephritis were 
absent On the contrary, the symp- 
toms were so strongly indicative of 
gastric ulcer that for six months this 


patient was treated for this condition 
by a competent gastroenterologist 
Without the chemical study of the 
blood, the diagnosis was almost im- 
possible 

3 Unusual case of cholelithiasis 
This was correctly diagnosed by 
the history and physical examination, 
but was confused by the improper use 
of the roentgen rays Had a plain 
plate of the abdomen been taken be- 
fore administration of the barium, this 
error might have been avoided This 
case, then, illustrates the value of the 
older clinical methods as well as the 
importance of using the newer methods 
properly 
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Auriculoventricular Nodal Rhythm* t 

With Report of Cases 
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E XPERIMENT has demonstrated 
that not only the sinus node but 
the A-V node, the auriculoven- 
tricular bundle of His and the bundle 
blanches, with their arborizations have 
the capacity for impulse production 
This fact was established by the Stan- 
nius’ ligatures If a ligature is tied 
around the sinus of a frog’s heart, or 
placed below the level at which the car- 
diac rhythm is generated, the heart 
ceases to beat temporarily below the 
level of this ligature, but after a brief 
standstill takes up a regular rhythm of 
its own This new rhythm is generated 
in a lower center and is slower in rate 
than the original sinus rhythm Like- 
" ise if a ligature is placed at the auric- 
uloventricular border a short pause m 
the contractions is followed by the ini- 
tiation of a new rhythm which has its 
origin m the ventricle (idioventricular 
rhythm), and is still more retarded in 
rate These experiments demonstrate 
that the lower centers ha\e the capacity 
for impulse production and that the 
loner the origin of the impulse in the 
Burkin jc sy stem the slower is the rate 
of impulse generation. In other words 
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the role of pacemaker normally held by 
the sinus node may, under certain cir- 
cumstances, be usurped by one of the 
lower centers 

The center producing the fastest 
rhythm always controls the heart As 
long as the sinus node remains the 
center of most rapid impulse generation 
it retains the role of pacemaker The 
lower centers may gam control over 
the heart under one of three conditions* 
m case of depression of sinus rhyth- 
micity, interruption in conduction, or 
increased excitability of a lower hetero- 
topic center As long as the sinus node 
retains its normal rhythm the rapidity 
of the impulse formation destroys the 
stimulus to impulse production in the 
lower heterotopic centers, thus prevent- 
ing their functioning 

Depression of the sinoauncular node 
usually results in the automatic trans- 
ference of the function of impulse pro- 
duction to the auriculoventricular node 
This is the phenomenon of nodal 
rhythm. Experimentally such a condi- 
tion may be produced by a number of 
different procedures Destruction of 
the S-A node or obliteration of its 
blood supply will result in the estab- 
lishment of a nodal rhythm Cooling 
of the S-A node will produce the same 
result Increased excitability of the 
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A-V node, caused by a warming of this 
structure, precipitates a similar trans- 
ference of the pacemaker Lewis has 
demonstrated that nodal rhythm may 
also follow interference with the nerves 
of the heart, especially combined stim- 
ulus of the right vagus and left sympa- 
thetic nerves 

It is now generally accepted that the 
A-V node is responsible for certain 
rhythms, characterized by simultaneous 
contraction of auricle and ventricle 
Proof that such a rhythm has its origin 
in the A-V node was shown by the 
following experiment If, during aunc- 
uloventncular rhythm, the septum is 
cooled on the ventricular side of the 
node, or as Meakms has demonstrated 
if the bundle is clamped, the ventricle 
fails in its responses, while the auricle 
continues to contract Probably the 
most convincing evidence that the new 
rhythm arises in the A-V node is that 
the rhythm is retarded by cooling and 
accelerated by heating the region of 
the node 

Experiments by Lewis have shown 
that the right vagus has a greater re- 
tarding influence upon the sinus 
lhythm than has the left The influ- 
ence of both vagi on rhythm produc- 
duction m the A-V node is powerful 
The left sympathetic nerve seems 
to accelerate rhythm production m the 
A-V node markedly and to a greater 
extent than the right nerve, as shown 
by the fact that isolated stimulation of 
this nerve may suffice to induce an 
A-V rhythm 

Clinically the action of the vagus is 
probably responsible for the depression 
of the S-A node The A-V node is 
then allowed to escape An escaped 
beat is a contraction resulting from a 


stimulus from a lower center and oc- 
curs when there is a long pause m 
the sinus rhythm as in expiration, 
blocked auricular extrasystole, smo- 
auncular block, compensatory pause in 
ventricular extrasystole or partial heart 
block An escaped beat differs from 
an extrasystole m that the former oc- 
curs late in the sinus interval, while 
the latter is a premature contraction 
The incidence of an escaped beat is not 
infrequently noted, but a true nodal 
rhythm is relatively rare Aunculoven- 
tncular rhythm may be considered an 
escape phenomenon and is actually a 
senes of escaped beats 

A temporary nodal rhythm may oc- 
cur during the vagal slowing of the 
heart on expiration Atropine, through 
its effect on the vagus, will usually 
abolish an aunculoventricular rhythm, 
although in some cases this result is not 
obtained The same drug may initiate 
a nodal rhythm This effect is at- 
tnbuted to a pnmary stimulating effect 
on the vagus An increased excitability 
of the A-V node may account for the 
failure of atropine to abolish nodal 
rhythm in some cases It has been 
demonstrated both experimentally and 
clinically that the vagus is capable of 
controlling the rhythm produced in the 
A-V node Stimulation of the sympa- 
thetic by exercise may abolish such a 
heterotopic rhythm 

Electrocardiographic tracings m in- 
stances of nodal rhythm exhibit several 
characteristic features The initial and 
final deflections of each individual com- 
plex show the same features as are 
noted in the nodal type of extrasystole 
first, a negative or inverted P wave 
due to retrograde conduction in the 
auricle, and second, a shortened P-R 
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interval Rarely an upright P wave 
is encountered, which is explained 
either as a mechanical stimulation of 
the auricles by ventricular conti action 
if the P wave follows the QRS com- 
plex, or by a variety of intraauricular 
block with deviated conduction in the 
auricle The ventricular complex is of 
the normal supraventricular type The 
P wave may precede the QRS complex, 
become buried in it, or follow it, de- 
pending on the origin of the stimuli, 
whether it be in the upper, middle or 
lower portion of the A-V node (figure 
I) The last type in which the stimuli, 
for contraction, arise in the lower zone 
of the node is the one most commonly 
noted m the graphic tracings In such 
an instance the ventricular contraction 
precedes the auricular beat, thus giving 
rise to an R-P interval in place of the 
normal P-R interval of sinus rhythm 
A resume of two cases observed with- 
in the past year is here presented 

Case I A man, aged 46 years, admitted 
to the medical ward with the complaints 
of dyspnea and of cough No information 
of clinical importance could be obtained 
from his past history He first noticed 
shortness of breath two years previously 
This had increased progressively, and was 
accompanied by a cough productive of blood- 
streaked, watery sputum several days previ- 
ous to admission Examination revealed a 
cardiac enlargement to the left, a poor cardi- 
ac muscle tone, and a mitral systolic mur- 
mur The pulse was regular m rhythm, rate 
52, and the blood pressure 210/130 There 
was evidence of congestion at both lung 
bases A Wassermann test taken the day 
after admission was negative The patient 
failed to respond to appropriate medication, 
dyspnea increased, pulmonary edema super- 
vened, a progressive fall in the systolic 
blood pressure was noted, and he died three 
dajs later of cardiac failure 

It is interesting to note that the pulse 
rate remained between fifty, and sixty until 


the time of death, despite the fading cardiac 
function This clinical factor was suggestive 
of heart block An electrocardiogram taken 
two days before death revealed an auriculo- 
ventncular nodal rhythm with the charac- 
teristics previously described (figure 2) 

Case 11 A woman, aged 43 years, had 
been troubled with palpitation and dyspnea, 
with occasional precordial pain on exertion 
for a period of several weeks Three years 
previously she had received treatment over 
a period of eight months for an active luetic 
infection, resulting in a negative Wassermann 
reaction The patient stated that she was 
quite well until the onset of the above fea- 
tures in February of the current year Clini- 
cal examination showed evidence of cardiac 
enlargement to the left, by physical signs 
and fluoroscopy, an apical systolic murmur 
and an accentuated high-pitched aortic sec- 
ond sound The pulse was regular, rate 50, 
and the blood pressure 130/80 There was 
no evidence of congestive heart failure A 
diagnosis of cardiovascular syphilis seemed 
justified Electrocardiographic tracing made 
at this time showed the presence of an A-V 
nodal rhythm (figure 3) 

This patient received 1/25 grain of atropine 
sulphate hypodermatically to note its effect 
on the cardiac rhythm A tracing taken 
fifteen minutes after injection showed a per- 
sistence of the nodal rhythm, with some in- 
crease in rate (figure 4) This result may 
be explained either as a primary stimulating 
effect on the vagus, or an enhanced activity 
of the A-V node Six days later, with 
the return of sinus rhythm (figure 5), it is 
interesting to note that the patient experi- 
enced marked improvement m her symptoms 
of dyspnea and precordial distress 

The phenomenon of auriculoventric- 
ular nodal rhythm is a rather rare clini- 
cal finding In a survey of the last 
1800 tracings taken m the Electro- 
cardiographic Department of Hahne- 
mann Hospital only four cases were re- 
corded The condition is usually recur- 
rent in character and of short duration 
It is often noted in alternation with 
normal rhythm In unusual cases the 
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Fig i Examples of three types of nodal rhythm The upper tracing shows inverted 
P wave preceding the ventricular complex, resulting from impulses originating in the 
upper portion of the A-V node In the type exemplified in the middle tracing the im- 
pulses arise in the middle portion of the node, causing a simultaneous contraction of 
auricle and ventricle The P wave is buried in' the QRS complex Lower tracing shows 
most common type of A-V rhythm in which the lower portion of the node is site of 
impulse generation Inverted P wave follows QRS complex 



Fig 2 Electrocardiographic tracings of case I, showing A-V rh>thm of most com- 
mon type, with negative P wave, preceded by the ventricular complex 
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Fig 3 Graphic record of case II An A-V nodal rhythm resulting from impulses 
originating in lower portion of node 



Fig 4 Case II following administration of 1/25 of a gram of atropine sulphate 
Note persistence of nodal rhythm with some acceleration in rate of impulse production 
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A-V node may control the cardiac 
rhythm for weeks, or even months, at 
a time Definite clinical evidence of its 
presence is usually lacking, except that 
m cases where the auricle and ventricle 
contract simultaneously, regurgitation 
from the right auricle may produce a 
large wave in the jugular vein In 
such instances venous tracings will 
show a more or less simultaneous oc- 
currence of the A and C waves, pro- 
ducing a large single wave The heart 
rate is usually slow, between forty and 
fifty per minute in most cases, which 
represents the rate of impulse produc- 
tion in the aunculoventricular node 
Such a heterotopic rhythm may or 
may not be associated with cardiac dis- 
ease The two cases here reported did 
occur with definite evidence of cardiac 


dysfunction Nodal rhythm, per se, is 
an interesting finding, but is apparently 
of little or no clinical significance The 
importance of the condition is evi- 
denced in the necessity of differentiat- 
ing it from the vastly more serious en- 
tity of heart block suggested by the 
presence of bradycardia, which is com- 
mon to both disturbances A brady- 
cardia of sinus origin must also be 
considered Diagnosis must usually be 
made by the electrocardiogram Prog- 
nosis and treatment in cases of aunc- 
uloventncular nodal rhythm are en- 
tirely dependent upon the associated 
cardiac pathology 

The authors desire to express their appre- 
ciation to Miss Florence Holstein, techni- 
cian, for her cooperation m preparing the 
electrocardiograms used m this paper 



Fig s Tracings of case II six days following atropine injection Return of normal 
sinus rhythm 
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Creative Evolution and Prosperity 

T HE theory of “creative evolution” recognizes the fact that the whole may 
be more than the sum of its parts A dog is more than an aggregate of 
carbon, hydrogen, nitrogen, and phosphorus, supplied with certain energy, and 
its nature never could be discovered by a study of the elements of which it is 
made. A symphony orchestra is more than an aggregate of individual musi- 
cians Only when each player finds his personal expression m a unity with 
the entire orchestra and m contributing to the most perfect total effect does 
a great symphony appear 

American prosperity, through exceptional circumstances, reached a high 
crest That climax of prosperity may prove to have been but the rare crest 
of a wave if those in business see themselves as independent units, each striving 
primarily for his own satisfaction For prosperity of a high type to be per- 
manent it will be necessary for individual and corporate interests to be subordi- 
nate to the aim of producing a high and generally distributed well-being Just 
as a football team cannot greatly succeed if it is made up of star players 
each bent on distinguishing himself regardless of the game as a whole, so it 
is with business 

Those familiar with the motives of some “re-financmgs” and mergings of 
the recent past, with the selling of great quantities of stock to the public at 
high prices, as well as other business practices of the period of prosperity, 
are aware that the subordination of special interests to the general good is not 
yet a dominant trait of American business 

Permanent prosperity on a high level will evade us until that spirit is 
dominant. Except as economists take such factors into account, the disap- 
pearance of prosperity will continue a mystery If creative evolution can take 
place in our economic life, general prosperity can increase to levels heretofore 
unknown It will be better if this comes from the spirit of the times, rather 
than from enforced government action — (A E M , m Antioch Notes , V ol 9 ‘ 
No 7, January 15, 1932 ) 



Somatic Disorders of Functional Origin* t 
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S OMATIC disorders of functional 
origin present quite a common 
problem in general medicine as 
well as in any of its special branches 
In dealing with this subject one ques- 
tion immediately arises Is it possible, 
or is one altogether justified in drawing 
a hard-and-fast line between “func- 
tional,” so-called, and “organic” ? 
Those “organiasts” who believe in such 
a clean-cut demarcation, who are 
trained to think in terms of lesions 
exclusively, and to whom therefore 
complaints and even objective disorders 
have a meaning only when they can be 
reasonably explained by a detectable 
organic alteration, would do well to 
remember the following facts 
In the domain of Neurology, the last 
three decades have witnessed an ex- 
tension of the group of organic dis- 
eases of the cerebrospinal nervous sys- 
tem at the expense of the group of 
functional diseases I allude to such 
diseases as chorea, athetosis, Parkin- 
son’s disease, and Thompson’s disease, 
which have been successively trans- 
ferred from the functional into the or- 
ganic group This fact may be grati- 

♦Presented at the Fifteenth Annual Clini- 
cal Session of The American College of 
Physicians, March 25th, 1931, Baltimore, Md 
tFrom The Henry Phipps Psychiatric 
Clinic (Department of Internal Medicine) 
Johns Hopkins Hospital, Baltimore, Md 


fying to the orgamcist, but it should 
also serve as a warning against a loose 
attitude towards functional disorders, 
which, for many physicians, under the 
label of “neuropathy,” are quite equiva- 
lent to “imaginary malady” I should 
also like to call your attention to some 
facts in other domains Clinical and 
anatomo-pathological observations have 
brought to light the concept that the 
morbid manifestations of such an or- 
ganic disease par excellence as angina 
pectoris appear to be controlled by a 
functional factor Such a belief has its 
basis in the fact that one finds on post- 
mortem examination sclerosis of the 
coronary artery in persons who never 
had anginal attacks Moreover, m cer- 
tain patients who did suffer from typi- 
cal attacks of angina pectoris, and dis- 
played evidences of a marked excitabil- 
ity of the vegetative system, the ana- 
tomical examination did not reveal le- 
sions in the myocardial vessels, nor 
could any lesion of the vegetative sys- 
tem be discovered It has also been 
found that the occurrence and frequen- 
cy of attacks m such organic diseases 
as symptomatic asthma and biliary 
lithiasis are more or less conditioned 
by the functional state of the auto- 
nomic nervous system These obser- 
vations sufficiently demonstrate the 
fragility of the lines drawn between 
organic and functional Besides, the 
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usual opposition of “functional” versus 
“organic” does not seem to rest upon 
a sound basis, for the so-called func- 
tional disoiders are associated with 
definite changes m secietion and motil- 
ity of organs, they aie accompanied 
by alteration of the physicochemical 
status of the blood and othei bodily 
fluids These modifications present 
organic disorders going hand m hand 
with the altered function, and, needless 
to say, are capable of causing as much 
distress as structural disoiders It 
would therefore seem more appropriate 
to use the term physiogemc as applied 
to both “organic” and “functional” dis- 
turbances, bearing in mmd that m or- 
ganic disorders the altered function is 
accompanied by histological changes 
and in purely physiogemc disorders, 
only physicochemical changes may be 
found As to the “psychogenic bodily 
disorders” they are obviously also at- 
tended by altered physiological func- 
tions The term psychogenic only im- 
plies the notion that certain psychologi- 
cal factors take part in the causation 
of the physical disorders Functional 
hyperchlorhydria, for instance, may be 
induced by certain physical stimulants, 
highly seasoned food, alcohol, or by 
affective disorders, m which case it will 
be of psychogenic origin 

In this necessarily sketchy presenta- 
tion, I should like to bring to your no- 
tice some of the commonest functional 
disorders Pam is one of these troubles 
and it calls for special attention not 
only on account of its distressing, in- 
capacitating effect, but also because this 
is a warning that sometlnng is wrong 
Excluding from the discussion pain 
associated with detectable physical dis- 
ease, one may ask whether purely psy- 
chic factors are able to induce pain in 


appai ently normal individuals * In an- 
swering this question I refer to the 
following two cases, which, m my judg- 
ment, illustrate psychogenic pain 

i A man, 43 } ears old, graduate chem- 
ist, had suffered from a se\ ere attack of 
sciatica for over a jear The recovery was 
complete and no relapse had taken place 
during the six years he was known to me 
He presented, ho\ve\cr, the following curi- 
ous phenomenon On many occasions when 
reminded of his previous illness, or when he 
was thinking about the possibility of a re- 
current attack, he experienced severe, but 
fortunately very transitory pam m his leg, 
without developing, otherwise, neurasthenic 
or hysterical features 

In the second case, suggestion of a 
very protracted character was evidently 
the cause of the evil 

A young man, a medical student, had been 
suffering from dull pains in the back of 
the head The history revealed that the 
trouble started after he had been painfully 
impressed by the death of a classmate from 
cerebral tumor Notwithstanding the fact 
that his fear of also having a tumor was 
dissipated by the entirely negative physical 
examination, his head sensations, more or less 
pronounced, had persisted during the four 
years I knew him 

Psychogenic pain may also be ex- 
emplified by the following two cases 
observed in this clinic 

A woman, among other troubles, com- 
plained of soreness of the tongue This 
complaint became particularly prominent an 
persistent after a suspicious diagnosis 0 
cancer, based on some enlargement of the 
papilla on the base of the tongue, was 
made The patient continued complaining 
of pam long after the local symptoms ha 
subsided 

Another patient came to this clinic be- 
cause of attacks of soreness of the tongue 
which had taken place on several occasions 
during her lessons in school and for which 
talking was blamed I must add that there 
was a certain physical background in the 
beginning, namely, throat and smus troubles 
which may raise the question of referred 



Somatic Disorders of Functional Origin 


1019 


pain But during her stay here, in spite 
of the fact that she still had remnants of 
her previous condition in the throat and 
antrum and was very talkative, she did not 
have any pain It therefore seems plausible 
to assume that we are confronted here with 
pain of recollection analogous to the case 
of sciatica which I have just recorded The 
fear of losing her position should attacks 
of pam which she originally experienced 
while teaching recur, made her on certain 
occasions think vividly of this experience 
during her lessons and feel accordingly 

As to the mechanism of psychogenic 
pam, the following conjectures may be 
considered I Psychic stimulation 
with response of certain areas of the 
brain, such as the thalamic region, cen- 
ter of pain sensations, from which pain 
is projected to the periphery, as it is 
assumed to be in organic central pain 
2 Pam is known to be frequently 
associated with vasomotor disorders re- 
garded by some writers, not without 
plausible reason, as the immediate 
cause of pain, be it of central or peri- 
pheral origin The last mentioned hy- 
pothesis seems the more plausible be- 
cause pain is a common complaint of 
psychoneurotic individuals who, be- 
sides, usually display evident vasomo- 
tor disturbances. 

Another complaint not substantiated 
by somatic findings is fatigue It may 
have but little bearing on the muscular 
strength or muscular tone It will be 
found that this type of fatigue is rather 
closely related to lack of interest in the 
particular effort which causes it, and 
may therefore be termed selective fa- 
tigue Being functional this kind of 
fatigue is, however, not infrequently 
associated with loss of weight, as a re- 
sult of loss of appetite, and inadequate 
food intake 

Functional cardiac troubles consti- 
tute perhaps the most conspicuous 


chapter in functional pathology Their 
symptomatology shares, with that of 
functional disorders of other vital sys- 
tems, the common character of being 
mainly subjective Sensation of pres- 
sure, pain in the cardiac region, some- 
times with radiation to the left arm, 
palpitations, inability to take a deep 
breath are common complaints The 
latter, usually of a rich variety are, 
however, not referred to the heart only 
The objective examination will reveal 
symptoms with which we are all famili- 
ar, such as tachycardia of the transi- 
tory type, hyperkmesis, extrasystoles, 
systolic murmurs usually localized in 
the mesosternum, and vasomotor labil- 
ity Here I should like to call at- 
tention to a special type of cardiac 
neurosis That is the syndrome known 
in the literature of war neurosis as 
“irritable heart of the soldier”, or more 
commonly in the general medical litera- 
ture as “effort syndrome”, or “neuro- 
circulatory asthenia” As the last 
named term suggests, the troubles are 
referred to both the circulatoiy and 
nervous systems 

In addition to complaints and objec- 
tive symptoms common in functional 
heart disorders, there are other fea- 
tures which dominate the clinical pic- 
ture Fatigue, usually more pronounced 
in the earlier part of the day, dizziness, 
giddiness particularly liable to occur 
when the sitting position is changed to 
a standing one , general shakiness, 
fainting, with or without complete loss 
of consciousness, excessive suscepti- 
bility to cdld, sleeplessness, inability to 
fix the attention, and lack of interest 
This syndrome may be found in ju\~ 
emle cases, and m adults, and is not in- 
frequently responsible for the accusa- 
tion of “laziness” among school bojs 
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and girls In many cases a constitu- 
tional origin is suggestive In others, 
this syndrome appears to be a sequel 
of a toxic-mfectious condition. In the 
last named cases one will be confronted 
not infrequently with the dilemma as 
to whether the protracted effect of the 
toxic-infectious condition is solely to 
be blamed, or whether the oversolici- 
tous family or doctor are not partly 
responsible for keeping the patient 
away from his duties longer than is 
absolutely necessary, with the conse- 
quent worries about waste of time and 
loss of the patient’s self confidence 
Finally, I want to call attention to 
some of the functional gastrointestinal 
disorders Numerous experimental in- 
vestigations and clinical observations of 
patients with gastric fistula, observa- 
tions having the value of experiments, 
are available, which point to certain 
etiologic factors of the socalled nervous 
indigestion These studies demonstrate 
that affective imbalance, and mainly 
acute emotion (anger, anxiety, fear, 
etc ) strongly influence the gastric 
secretion. The latter usually increases 
under pleasant emotions (sight or 
smell of food, pleasant environment 
while eating) and decreases under un- 
pleasant ones This relationship be- 
tween secretions of the digestive sys- 
tem, and emotions is an old notion fa- 
miliar even to laymen, as indicated by 
the ancient test used in India to pick 
out a thief from a group of suspicious 
persons, a test m which each person is 
given a bowl of nee and the criminal is 
detected by his dry mouth, and inabil- 
ity to insalivate the rice 

The motor function of the alimen- 
tary canal may be equally controlled by 
psychic factors Here again I refer 
to the common observation of ph) siolo- 


gists, demonstrating that uneasiness, 
discomfort, and anger, experienced by 
animals, immediately induce cessation 
of the gastrointestinal movements If 
under these conditions the splanchnic 
nerves are cut, the inhibition will be 
reduced to a great extent On the 
other hand, clinical and radiological 
investigations on men, also demonstrate 
the inhibitory or stimulating effect of 
emotion on the gastrointestinal motil- 
ity The barium meal may remain m 
the stomach for many hours without 
moving, in individuals under nervous 
strain in whom no organic alteration 
is recognizable Psychic stimulation 
may also have the opposite effect, 
namely, to increase the motility In 
this respect the following case may be 
illustrative 

A man who, in his capacity of a high 
official in an international institution, had 
to attend banquets and various social gath- 
erings, suffered from the following trouble. 
On many of these occasions, as soon as he 
started eating he had to leave the table, 
summoned by the call of nature No or- 
ganic cause for this trouble could be de- 
tected On the contrary, the history of 
the disease was very illuminating Tins 
man had been brought from obscurity into 
prominence during a revolution m his coun- 
try From a modest social standing, an 
humble member of the socialistic party, he 
suddenly found himself a representative of 
his country in the institution of highly 
trained diplomats This turning point which 
threw him into a milieu and conditions not 
usual to him, was the beginning of his 
troubles, obviously on an emotional basis 

Finally, radiological examinations 
showing the reverse current m the 
digestive tract in certain patients, while 
under emotional strain, substantiate the 
clinical observations of vomiting m 
neurotic individuals, in whom no causes 
other than effective disturbances can 
be revealed 
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The problem of etiology, pathogene- 
sis of functional disorders in general, 
and of the gastrointestinal disorders in 
particular has given rise to theories 
implicating the autonomic nervous sys- 
tem These theories advocating the 
conception of sympatheticotoma and 
vagotonia, that is, of an imbalance be- 
tween the two antagonistic parts of the 
visceral nervous system, had a wide 
vogue after they were propounded by 
Eppinger and Hess m 1910 Now, we 
should all be familiar with the fact that 
the subdivision of neurotic individuals 
into two clean-cut reaction types is not 
warranted by clinical observation It 
is true that m certain subjects there 
are evidences suggestive of a certain 
predominance of one set of the vegeta- 
tive nerves — the sympathetic or the 
parasympathetic But what we com- 
monly meet with in neurotic individuals 
is a disturbed function involving both 
portions of the visceral nervous sys- 
tem One usually observes a dystony 
which may manifest itself not only by 
a relative increase of the controlling 
power of one portion, but also by an 
increase or a lowering of the tone of 
the whole visceral nervous apparatus 
From the etiologic standpoint the 
malfunction of the autonomic nervous 
system raises the question of the role 
of constitution, the role of toxic-mfec- 
tious conditions and other physical fac- 
tors Another element weighing heavi- 
ly m disorders of the viscera under 
the control of the vegetative system, 
an element which is commonly not giv- 
en adequate consideration by the physi- 
cian at large, by the internist, and gen- 
eral practitioner, is the emotional one 
Of course, the relationship of cause and 
effect is open to debate One may ask 
whether the excessive responsiveness 


of the visceral organs to certain life 
situations is conditioned by inherent or 
acquired malfunction of the autonomic 
nervous system or of the viscera them- 
selves under its control, or are these 
excessive reactions only a proportionate 
response to strong emotion proper to 
the psychobiological endowment of the 
individual involved ? Leaving this ques- 
tion out of the discussion it suffices 
for our purpose to note the fact that 
affective imbalance, arising from life 
conflicts and not infrequently from 
pleasant life experiences also, is at- 
tended by more or less pronounced re- 
actions of the vegetative organs More- 
over, it is well to bear in mind the 
notion ably advocated by Cannon, that 
affective disorders, when they repeat 
themselves, are able to sensitize the 
vegetative system which will then react 
excessively, even to a mild emotional 
upset 

In concluding I would like to em- 
phasize the three following points 

1 The socalled functional disor- 
ders are not “imaginary maladies,” and 
they may cause as much discomfort 
and distress as organic structural dis- 
eases 

2 Functional disturbances may be 
induced by various factors, physical as 
well as psychological 

3 A thorough physical examination 
should therefore be supplemented by a 
no less thorough inquiry into the con- 
ditions within and without under which 
the troubles originated and developed 
Such an investigation is obviously im- 
perative whenever no somatic basis for 
bodily disorders can be found More- 
over, one should be attentive to the 
fact that manifestations of organic- 
structural diseases may also be greatly 
influenced by psychological factors 
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F OR many decades the dominant 
theme of practically all discus- 
sions dealing with clinical tuber- 
culosis has been early diagnosis and 
earl)- treatment While the significance 
of this theme is perfectly obvious and 
the difficulty of early diagnosis univer- 
sall) admitted, there still seems to be 
a general lack of interest in tuberculo- 
sis This may be accounted for in part 
In the fact that, until recently, we ha\ e 
been unable to offer an) constructive 
variation in a program which often 
pro\cd inadequate It is not surprising 
that man) members of the profession 
not particularly intrigued b\ the mter- 
t"tmg game of ph) steal diagnosis, and 
not committed to the rather difficult 
task of phtlusiotherap) , should mam- 
ft-'t a certain amount of indifference 
\\ ltlmut intensive stud) there can 
be little first hand knowledge of the 
fascinating course of this \ersntile dis- 
ease with its ewer changing interplay 
of virulence and resistance, there can 
be u»> adequate* appreciation of the fact 
tbit tin relative dominance of these 
t"o factors, <Iet* nnints tin cluneal 
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course and the pathological variants 
which range from those manifested 
through the racing catastrophe of florid 
phthisis to the relative security of in- 
sidious fibrosis Since tuberculosis 
continues to be one of the prime fac- 
tors in morbidity and is responsible for 
one-seventh of the world’s mortality, 
it deserves the serious interest of the 
medical profession 

While it is necessary to maintain our 
emphasis upon early diagnosis and 
early treatment, it is most gratifying 
to be able to recount the fact that re- 
cent advances in the treatment of pul- 
monary tuberculosis offer a new’ hope 
to those suffering from the more ad- 
vanced conditions which might other- 
wise be considered hopeless Consid- 
ering the three cases which Dr. I ni- 
coffs has so kindly provided for tins 
clinic, I am indeed pleased to say that 
our present therapeutic measures arc 
sufficiently flexible to meet many of 
the wide \ariations in pulmonary path- 
ology. Many of these variations art 
exhibited in the cases now to lie pre- 
sented and in addition to the cstnb- 
hshtd routine, rest, dietetic and hy- 
gienic managtnum. ihev call fora di- 
<'ti'-Mi >ji of the following therapeut*' 
rtvthol artitniil pneumothorax* t’ 1 '* 

« uteri, tt.nu iif p!< ural adh 1 ‘■toil'. tie 
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Case I 

The first case, CB, is a young colored 
woman thirty-three years of age, married, 
no children, but m contact with two chil- 
dren in the home where she is employed 
to do general housework Family history 
negative, except contact with a luetic hus- 
band No history of known contact with 
tuberculosis Past history otherwise nega- 
tive except the loss of about sixty pounds 
during the past year 

Present Illness In the early part of De- 
cember, 1930, while at her usual work, she 
developed a headache, soreness m the chest 
and weakness These symptoms were prompt- 
ly followed by a chill and high fever A 
cough and hoarseness developed After two 
days she returned to work Her cough con- 
tinued and a few weeks later it became 
productive with a gradual increase in spu- 
tum Three weeks ago, March 3, she had 
to quit work on account of increasing weak- 
ness She was examined m the outpatient 
department one week ago and was admitted 
to the Hospital with a diagnosis of broncho- 
pneumonia, possibly tuberculous m charac- 
ter Since admission she has shown a 
temperature range of 99 to 102, pulse 80 
to 105, respiration 20 to 30 She has con- 
tinued to cough and the record indicates 
that she has raised four ounces of sputum 
daily 

Physical examination shows limited respir- 
atory excursion on the right, palpation is 
negative, percussion elicits dullness from 
the third rib anteriorly to the base This 
dullness extends well into the axilla but 
there is very little impairment posteriorly 
The left shows no demonstrable impairment 
of resonance Auscultation reveals numer- 
ous fine and medium rales over the lower 
half of the right chest with large bubbling 
and occasional musical rales on a level with 
the fourth right interspace anteriorly These 
rales are suggestive of the presence of cav- 
ity, though there are no other signs to aid 
m the diagnosis of cavity With the ex- 
ception of a few crackling rales along the 
left border of the heart, auscultation on the 
left is negative 

An examination of the sputum showed 
many tubercle bacilli, the blood and urine 
were reported negative Blood Wassermann 


test was found to be four plus A flat film 
of -the chest made upon admission shows 
marked opacity m the lower half of the 
right lung, suggesting widespread infiltration 
of varying density Extending from the 
lower angle of the right hilum there is an 
oval density with a ranfied center, suggest- 
ing a cavity Stereoscopic films made yes- 
terday present unmistakable evidence of a 
cavity about five by eight centimeters m 
diameter In the parenchyma of the right 
lung opposite the fourth rib, there is a 
small calcified node This, associated with 
calcification about the hilum, suggests a child- 
hood infection The left hilum is heavier 
than normal and there is a generalized fibro- 
sis with a little patchy infiltration in the 
lower half of the lung (Figure x ) 

The diagnosis in this case is pul- 
monary tuberculosis with rapid case- 
ation and liquefaction with cavity 
formation There is evidently an 
acute bronchogenic spread into the 
lower right, giving rise to a tuber- 
culous bronchopneumonia The de- 
fensive reaction seems to be wholly 
inadequate, there is practically no evi- 
dence of fibrosis and the course of the 
disease would suggest that not only 
has there been a failure on the part of 
the defensive forces to react with the 
formation of fibrous tissue, but even 
the reticulum fibers have gone down 
under the virulent onslaught allowing 
the disease to progress rapidly 

However, the patient has shown a 
progressive gam in general physical 
well being since admission to the hos- 
pital which is encouraging In spite 
of the apparently acute course of this 
case the prognosis is not utterly hope- 
less The right diaphragm exhibits a 
fairly free excursion and it is possible 
that the pleural space is free If col- 
lapse can be obtained by means of ar- 
tificial pneumothorax the cavity may 
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be closed and the progress of the dis- 
ease arrested 

I should advise this course regard- 
less of the slight present trouble on 
the left side If the overwhelming 
load of toxemia can be even partially 
lifted by pneumothorax on the right 
we may expect recession rather than 
progression of the disease in the con- 
tralateral lung If adhesions should 
be encountered and if they should 
happen to be of such a character as 
to justify the Jacobaeus operation 
(thoracoscopic visualization and cau- 
terization) the handicap of limited 
collapse might be overcome If this 
should prove impractical, phremcec- 
tomy might be indicated If one or 
all of these methods should result in 
marked improvement and yet prove 
insufficient to close the cavity, cau- 
tious employment of thoracoplasty 
might be considered If the contra- 


lateral lung should happen to take on a 
progressive phase under such pro- 
cedures, partial collapse of the left 
lung by means of artificial pneumo- 
thorax might be undertaken, even 
though it should necessitate simultane- 
ous bilateral pneumothorax Such a 
case is not to be considered favorable 
for any type of treatment, yet the 
hopelessness of the case if untreated 
seems to warrant a trial, especially as 
the results m such cases are occasion- 
ally surprisingly good The presence 
of an active luetic infection may exert 
an unfavorable influence through 
lowered resistance Antiluetic treat- 
ment should be guarded because of the 
acute character of the tuberculosis 

Case II 

The next case, AW, is a man forty-two 
years of age Family and personal history 
uneventful except contact with father who 
coughed and expectorated over a period of 



rtc i Case I A chanced pulmonarj tulicrctiloMs predominating at the right In*' 0 

Ja'ee c-*'!'’' it the right border of the heart extending tx. tween third and fifth rth' 
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many years While there ma> be some 
question as to the diagnosis in the father’s 
case, this cough was attributed to tuber- 
culosis The hospital record indicates that 
the onset of this patient’s present illness was 
three months ago, when he became too weak 
to continue his daily routine He developed 
a cough with moderate expectoration, dysp- 
nea and fever A close investigation with 
reference to his past reveals the fact that he 
gives a history of what might be termed 
a frank pleurisy two years ago and that 
he has coughed and expectorated for years 
As may be seen later, this additional his- 
tory is in keeping with the physical and 
pathological findings 

The patient was admitted to the City Hos- 
pital two weeks ago Since this time his 
temperature has ranged from 98 to 100 , his 
pulse from 72 to 90, respiration from 20 to 
30, sputum, four ounces He has mani- 
fested symptomatic improvement with some 
reduction in sputum The laboratory reports 
show that the blood and urine were negative 
Sputum showed many tubercle bacilli Physi- 
cal examination at the present time reveals 
a well developed man showing no particular 
evidence of loss of weight Inspection with 


reference to the thorax elicits nothing of 
importance Palpation is likewise negative 
except for moderate increase m palpable 
fremitus at the left apex Percussion reveals 
dullness on the right from the fifth rib up, 
on the left from the first rib up with slight 
impairment extending as low as the fourth 
rib Posteriorly, resonance is impaired on 
the right from the apex to the lower angle 
of the scapula, and on the left as low as 
the fifth vertebra 

The right diaphragm is practically im- 
mobile Auscultation shows that the breath 
sounds are slightly diminished over the 
whole right, but exaggerated at the left apex 
Fine and medium crackling rales are to be 
heard over the whole of the right and the 
upper half of the left At the left apex 
coarse bubbling and musical rales are heard 
These signs with exaggerated breath sounds 
are sufficient to warrant 3 diagnosis of 
cavity at the left apex There are no de- 
monstrable signs of cavity on the right side 
A flat film of the chest presents unmistak- 
able evidence of old fibrocaseous disease al 
both apices with definite cavity formation 
at the left (Figure 2 ) Above the level 



Fig 2 Case II Advanced bilateral pulmonary tuberculosis with cavity formation 
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of the fir<a rib «m the left, the film •>m*- 
rc$In an old pkuntis with litarkid tlm t esi- 
ing. giunp me to the so-called phuril tap 
On the right sule there is a gtucralrrd 
patchy infiltration ixtciidiM* as l»w ,is tin* 
filth rib anterior!* Then !>• ib<> a Miml.ir 
area on the left extending from the hihnn 
and fusing with the old pithnW* at the 
left apex 

Tins w ulosjircntl thxsunnuttnn of 
what appears to be ream dtsmst is 
in all probability a bronchogenic spread 
of an old infection and we mas be jus- 
tified m assuming that it is enn- 
tempotan with the recent exacerbation 
of s\ mptoms On the right side oppo- 
site the first rib there is an ilh de- 

¥ 

fined tlun-w allccl c.vwty about i/i 
centimeters m diameter. This c\ i- 
dently is likewise of recent origin 
The right costophrenic angle is pom- 
ly defined and there is obvious peaking 
of the right diaphragmatic dome sug- 
gesting adhesions, w Inch may be dated 
back to the pleurisy two y cars ago and 
which may be utilized to explain 
marked limitation of diaphragmatic 
excursion on the right as shown by 
percussion You readily” appreciate 
the fact that we liaac little to offer in 
this case, yet the low grade toxemia m 
the presence of such widespread dis- 
ease suggests a fighting chance Leav- 
ing out of consideration the economic 
phase of such a case and assuming the 
possibility of long continued institu- 
tional treatment, the following pro- 
cedure is suggested Since the acute 
manifestations are more extensive on 
the right with a small cavity, the 
walls of which are not sufficiently 
fibrosed to materially resist collapse, I 
would suggest artificial pneumothorax 
even though adhesions are certainty 
present Partial collapse often accom- 
plishes great good and places the pa- 


nt tit in a condition b> withstand more 
r.idic.d procedure', In uim* pneumo- 
thorax is impimiibk on account of 
obliterating pit ttrisy or m case basal 
adht mohs art txUiiMVt* and cannot be 
caunrmd, the pnuinvithorax may be 
Mtppkmt nted by phremet ctoim . If the 
tc suits of tnntmuit on the right arc 
prmuMng, tirnmiscribed thoracoplasty 
might be employed to close the old 
entities at the left apex 
Cam III 

Wm Y. m:< sixty, it married and a 
near nnt tr Past history is negathe until 
fine year-, neo from which time lie dak- lus 
present illness Family lmtory is negatne 
Fnc stars nvo he first noticed symptom- of 
rn<i! obstruction which was associated with 
couch A few months later he had an 
operation lor the relief of this nasal obstruc- 
tion and something was rcniotcd from his 
nose His couch continued with increasing 
expectoration Three years ago he suddenly 
ties eloped an attack of asthma which re- 
quired a hypodermic licfore lie got relief 
Since that time he Ins had wheezing with 
irregular periods when he would ha\c frank 
asthmatic attacks lie was admitted to the 
City Hospital two months ago His temper- 
ature occasionally reached ioo, but it has 
been normal the past six weeks Pulse, io° 
to 120, respiration, so to 25, blood pres- 
sure, 112/80 Sputum was sixteen ounces 
daily at first, now about eight ounces Cough 
is worse during the night and is paroxysmal 
in character 

Examination rc\ca!s the classical signs of 
chronic bronchitis with emphysema Wheez- 
ing and crackling rales throughout both 
lungs The examination is otherwise nega- 
tne except at the left apex where are to 
be found all the signs of fibrocaseous tuber- 
culosis with cavity formation The trachea 
is displaced to the right The reported 
laboratory’ findings, including a blood Wass- 
ermann test, are negative Five sputum ex- 
aminations failed to show tubercle bacilli 
With such large quantities of sputum one 
would naturally expect to find tubercle bacdh 
if tuberculosis constitutes the chief source 
of the sputum In this case there is a his- 
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tory of asthmatic attacks with long con- 
tinued bronchitis It is reasonable to pre- 
sume that even though the diagnosis of 
chronic pulmonary tuberculosis is justified 
there must be some associated condition to 
account for much of the sputum Naturally 
one would suspect a bronchiectasis 
A flat film of the chest as you may see, 
reveals typical evidence of chronic fibroid 
tuberculosis at the apex of the left (Fig- 
ure 3 ) Strange to say the mediastinum 
is displaced toward the right, which ac- 
counts for the visible and palpable displace- 
ment of the trachea toward the right The 
lung fields show a generalized fibrosis with 
rather marked fibrosis extending from the 
right hilum to the right apex This latter 
probably represents an old healed lesion with 
scar tissue and adhesions which displaced 
the trachea and heart toward the right, 
and fixed them m this abnormal position 
before the fibrotic pull was exerted on the 
left There is evidence of diaphragmatic 
adhesions on both sides and perhaps a slight 
suggestion of bronchiectasis at the right 
base 

My impression m this case is as 
follows an old healed tuberculous le- 
sion, upper right; chronic caseofibrous 


tuberculosis with cavity formation at 
the apex of the left , chronic bronchitis 
with bronchiectasis and emphysema 
The nose and throat examination re- 
vealed a pansmusitis In this case the 
sputum should be examined repeated- 
ly, concentration methods being em- 
ployed If persistently negative, cul- 
tures should be made or animal inocu- 
lation employed The introduction of 
lipiodol might determine whether or 
not he has dilated bronchial tubes and 
whether the dilatations are unilateral 
or bilateral If the bronchiectasis is 
right unilateral as suspected, or if it 
predominates on the right side, the 
right phrenic nerve might be taken 
Whether or not anything should be 
done with reference to the upper left 
will depend upon the progress of the 
case The patient’s age and cardiac 
condition would render any major sur- 
gical procedure hazardous Obvious- 
ly the sinusitis should have appropri- 
ate treatment 
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T HE term hyperthyroidism has 
been adopted in recent years to 
designate a symptom complex 
caused by hyperactivity of the thyroid 
gland In the past, patients who are 
now classified as having hyperthy- 
roidism together with a large group 
with a similar symptomatology but not 
of thyroid origin, were diagnosed as 
having Graves’ disease Kessel 1 has 
called attention to the latter group and 
applied to it the term autonomic im- 
balance, to designate it as a disturbance 
of the autonomic nervous system 

Moschcowitz 2 is of the opinion that 
Graves’ disease evolves from a basic 
neuropathic personality to its full- 
blown clinical form when hyperthy- 
roidism has secondarily developed 
Others have described the Graves’ con- 
stitution, Basedowoid, pre-Basedow 
and fonncs frustes as precursors of 
true Graves’ disease Admittedly only 
a very small percentage of the large 
neurogenic group c\er dev elop hyper- 
thyroidism, and prior to the develop- 
ment of an elevated metabolism proof 
is lacking that the symptom complex 
is in any way related to the thyroid 
gland, hence for this group some such 
terms as autonomic imbalance or 


•Trom the Department of Metabolism, 
UtmtrMlv Hmpitil, Syracuse Umvcrsitj 
Collcf'e of Medicine 
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neuro-circulatory asthenia more clear- 
ly implicates its neuropathic origin 
The real problem m the management 
of these two groups of patients is not 
so much that an occasional neurotic in- 
dividual may develop hyperthyroidism, 
but from a practical standpoint it is 
far more important to separate the true 
thyroid patient from the neuropatluc 
one because they demand radically 
different treatment It is perhaps un- 
fortunate that the term Graves’ dis- 
ease has not been restricted to those 
cases having hyperthyroidism, because 
the two terms are commonly looked 
upon as synonymous The confusion 
brought about by linking the neuro- 
genic group with the thyroid gland not 
only leads to unnecessary thyroid sur- 
gery, but has in the past, been the 
cause of considerable dissatisfaction 
with the treatment of hyperthyroidism, 
and in like manner no doubt explains 
the disagreement which surrounds the 
pathology of thyroid disease 

Until the basal metabolism test was 
introduced as a clinical procedure m 
1920, there was no dependable labora- 
tory method to guide one in the diag- 
nosis of thyroid disease At present, 
with the help of this valuable clinical 
test, it would seem that there should be 
no valid reason for mistaking a nciiro- 
si« for In perthj roidism, and set the 

error 1 *. still commonlv made 1 him- 

¥ 


I02S 
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llton and Lahey 8 report that one-third 
of the patients referred to their thy- 
roid clinic, after careful study fail to 
show any disorder attributable to the 
thyroid gland 

Failure to differentiate between the 
true thyroid syndrome and that of 
neurogenic origin is in great part due 
to the fact that many practitioners and 
particularly surgeons seems to under- 
estimate the part played by functional 
disorders of the nervous system as a 
cause of many varied symptom com- 
plexes The surgeon, no doubt be- 
cause of his daily precise technical 
problems, develops a frame of mind 
which does not sufficiently evaluate the 
part functional disorders may play as 
a great mimic of organic disease 
Medical students formerly were so 
cautioned against making other than 
an organic diagnosis that later in prac- 
tice, they lack the courage to do so 
The present day student on the other 
hand, has fortunately a much more 
rational understanding of the im- 
portance of functional disorders of the 
nervous system as a great cause of 
ill health 

The following case reports are 
given to illustrate the manner in which 
a simple neurosis is frequently con- 
fused with hyperthyroidism 

Case I A woman, aged 42, who had 
always been nervous and in poor health, 
complained of vague stomach discomfort and 
fatigue for five years Anorexia, constipa- 
tion, pain m the bowels, headache, lame back, 
sensitiveness to cold, insomnia and palpita- 
tion had been present for two years She 
had had two Caesarean operations and her 
appendix had been removed for chronic ap- 
pendicitis She had been told by a surgeon 
that her symptoms were due to thjroid 
disease, and thj roidectom} urged To con- 
firm this opinion she consulted an internist 


who found a normal pulse, no enlargement 
of the thyroid and no evidence of thyroid 
toxicity The basal metabolic rate was 
found to be -j-8 She had always worked 
hard, and there had always been considerable 
domestic and financial worries which no 
doubt were factors producing her symptoms 
Case II A woman, aged 29, was admitted 
to the hospital with a diagnosis of hyper- 
thyroidism with surgery recommended Some 
enlargement of the thyroid had been pres- 
ent since 14 years of age Nervousness, 
fatigue, attacks of nausea and vomiting, 
headache, backache, anorexia, sensitiveness to 
cold, palpitation, tremor and emotionalism 
had been present for eight years, or since 
marriage There was a marked nervous 
tendency m her family, one brother having 
mental disease The basal metabolic rate 
was found to be -f-x Since marriage there 
had been considerable family and financial 
worries A neurogenic cause for her symp- 
toms seemed quite evident Several months 
later after appropriate treatment for her 
neurosis, she was found to be almost com- 
pletely relieved of her symptoms 

Case III A woman, aged 34, who was 
always of a nervous temperament, devel- 
oped, after considerable marital trouble, in- 
crease m nervousness, palpitation, hysterical 
seizures and fits of depression There was 
no loss of weight, thyroid enlargement or 
sensitiveness to heat The metabolic rate 
was — 7 A surgeon was inclined to a 
diagnosis of hyperthyroidism but finally 
bowed to the opinion of an internist and 
neurologist that the patient was suffering 
from a psychoneurosis The patient seemed 
obsessed with the idea that her thyroid must 
be removed and consulted a surgeon m an- 
other city On the basis of a positive Goetsch 
test, he performed a thyroidectomy As 
might be expected from the normal basal 
metabolism there was no relief of symptoms 
and within a year the patient was in an 
institution for treatment of her mental state 

The value of the basal metabolic test 
m differentiating the thyroid from the 
nonthyroid patient is often vitiated be- 
cause of errors of technic or interpre- 
tation When the test was introduced, 
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Benedict 4 , DuBois 5 and others cau- 
tioned that the procedure could he of 
little or no -value unless performed by 
one familiar with all the details in- 
volved, and using only the most ac- 
curate methods Certain manufactur- 
ers have simplified the apparatus and 
the compilation of the results to such a 
degree that it is very easy for consid- 
erable error to occur. While there can 
be little doubt that a well trained tech- 
nician can accurately perform this 
valuable clinical test, it is quite another 
thing to have it performed as it com- 
monly is by one who has had no train- 
ing except perhaps from a circular or a 
salesman The performance of this 
test which carries so much weight in 
diagnosis should be as carefully guard- 
ed as, for example, the Wassermann 
test 

Pei haps the greatest error m the in- 
terpretation of the results of the basal 
metabolic test is the significance at- 
tached to figures reported only slight- 
ly above the limits of normal It is a 
common observation to obtain at an 
initial test figures of from +15 to +35 
which at a second or third rate-taking 
will be found well within the limits of 
normal Obviously m such instances 
the earlier figures do not represent 
basal conditions and are usually caused 
by failure of the patient to completely 
relax It is most important in the 
performance of this test that the pa- 
tients be under basal conditions, other- 
wise the results are of no value The 
candidates for this test are often ner- 
vous and apprehensive and hence at 
times are with difficulty at the first 
test brought under basal conditions 
Ziegler and Levine 0 , Landis 7 , and Hen- 
ry 8 have demonstrated that mental un- 


rest during the procedure can cause 
an cle\ntcd metabolism as high as -f-40. 
To overcome the various possibilities 
of error and to avoid accepting the re- 
sults of a single test as confirmation of 
a diagnosis of thyroid toxicity, a safe 
rule to follow when the reported find- 
ings are ele\atcd is to repeat the test 
until normal figures are obtained or 
until the rate reaches a stationary 
level Figures reported up to +15 
should be considered within the limits 
of normal especially m ambulatory 
patients®. 

The following case histories illus- 
trate the manner in w'hich repeated 
metabolic studies wnll finally clear up 
the diagnosis. 

Case IF A woman, aged 58, had suffered 
from pams in her legs for se\eral months 
A moderately se\ ere grade of diabetes was 
present, requiring insulin For seme time 
there had been rather marked nervous and 
mental s\ mptoms Feeling that a thyroid 
adenoma might be the cause of her sj mp- 
toms, a metabolic test was made The rate 
was found to be -{-26, three days later 
+24, and on the next day 4-4. After eighteen 
months of insulin treatment the patient was 
found to be greatly improved m health, 
particularly in respect to the nervous 
mental symptoms 

Case V A woman, aged 30, had com- 
plained of nervousness and rapid heart action 
for several weeks There was no loss of 
weight, sensitiveness to heat or thyroid en- 
largement An internist, feeling that a diag- 
nosis of hyperthyroidism should be con- 
sidered, ordered a metabolic study. The 
rate on December 14 was found to be -+- 27 » 
and one week later, -{-27 She was then 
admitted to the hospital for further study. 
Here the metabolic rate was found to be, 
on January 9, 4-37, on January 10, +26, 
and on January 17, -{-13, which is within the 
limits of normal She was discharged some- 
what improved with a diagnosis of a neuro- 
sis A rate taken 6 months later gave 2 
figure of +3, all symptoms were relieved 
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and there had been a gain of 15 pounds m 
weight It would have been very easy to 
have made the error of removing the thy- 
roid here if repeated metabolic tests had 
not been made 

Case VI A nurse, aged 21, with previ- 
ously good health, after taking over the 
responsibilities of a ward supervisor, devel- 
oped fatigue, nervousness, rapid heart action, 
anorexia and some loss of weight The 
possibility of the presence of hyperthyroid- 
ism was considered The metabolic rate on 
May 3 was found to be -f-26, on May 8, 
+34, and after a brief rest from her duties 
the rate was found to be +11 Because of 
the presence of some nervous and gastric 
symptoms her vacation was extended for 
two months, after which she was feeling 
in the best of health and her weight had 
increased by 20 pounds At this time the 
metabolic rate was found to be +8 Two 
years have now elapsed with no return of 
symptoms Here again repeated metabolism 
tests cleared up the diagnosis and saved the 
patient from unnecessary surgery 

The question often arises whether 
or not hyperthyroidism is ever present 
when the metabolic rate is normal The 
majority opinion, especially of those 
having extensive experience with the 
test, is that this is uncommon — per- 
haps even less common than the pres- 
ence of syphilis when the Wassermann 
test is negative One must be cautious 
of accepting relief from surgery as 
proof of the presence of hyperthyroid- 
ism The neuropathic patient is com- 
monly relieved at least temporarily by 
any surgical procedure but time will 
eventually bring out the same or a 
new tram of symptoms At times the 
removal of an adenomatous or nodular 
goiter will give marked relief m the 
presence of a normal metabolism In 
such cases the mechanical relief must 
not be lost sight of and the normal 
metabolism may be explained by the 
taking of iodine or the presence of a 


remission period so common in this 
type of struma The socalled burned 
out toxic goiter usually has a normal 
or near normal rate, but shows exten- 
sive clinical evidence of damage due 
to long standing toxicity 

Hyperthyroidism for the most part 
is a well defined, yet often not easily 
diagnosed symptom complex The 
most dependable symptoms are (1) 
definite loss of weight in the presence 
of a normal or increased food intake, 
(2) a persistent tachycardia of over 
80, (3) a constant feeling of warmth 
or a sensitiveness to heat On the 
other hand symptoms often associated 
with Graves’ disease such as fatigue, 
sweating, tremor, transient rapid heart 
rate, choking sensations, loss of weight 
in the presence of anorexia and sub- 
normal food intake, nervousness and 
emotionalism are more often caused by 
functional disorders of the nervous 
system than by true thyroid disease 
It should always be kept m mind when 
a goiter is present that nervous symp- 
toms may at times be present and be 
unrelated to it 

Care should be exercised in diag- 
nosing mild hyperthyroidism with 
metabolic rates of from +15 to +35 
especially if of short duration These 
cases should be kept under observa- 
tion for a time and repeated metabolic 
studies made Ultimately normal fig- 
ures will be obtained m the great ma- 
jority of these border line cases as is 
well illustrated in cases V and VI 

The presence of mental symptoms, 
hysterical seizures, fits of depression, 
crying spells and marked emotionalism 
should be a warning that one may not 
be dealing with thyroid disease This 
is well illustrated m case III Like- 
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wise marked chromcity of ncnous 
symptoms, especially where there is a 
marked nervous or mental family 
tendency, is a factor against the diag- 
nosis of thyroidism 

Great caution should be exercised 
in making a diagnosis of hyperthy- 
roidism in a patient under age 20 Be- 
cause of the presence of a struma and 
certain nervous symptoms, the error is 
often made The metabolism in this 
group is often found to be below nor- 
mal pointing rathe rto a hypo function 
of the thyroid. Surgery is rarely in- 
dicated and then only after most care- 
ful consideration of the diagnosis 

Summary 

1 The term Graves’ disease, be- 
cause of its association with the thy- 
roid gland, should be reserved for cases 
of hyperthyroidism 

2 The large neurogenetic group 


simulating hyperthyroidism and usual- 
ly classified under the term Graves* 
dicasc should be designated by some 
other term to indicate its neuropathic 
origin and to avoid any' association 
with the thyroid gland 

3. The basal metabolism test is the 
most important factor in the diagnosis 
of hyperthyroidism, when properly per- 
formed and interpreted 

4 The most dependable symptoms 
of hyperthyroidism are persistent 
tachy cardia, loss of weight in the pres- 
ence of a normal or increased food in- 
take and a sensitiveness to heat. 

5 Hyperthyroidism should be 
diagnosed with caution under the fol- 
lowing conditions ; in the presence of 
mental symiptoms, when symptoms are 
mild and the metabolic rate is from 
+15 to +35, when there is marked 
chromcity of nervous symptoms and 
in cases under age 20 
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Hero Worship and the Propagation of Fallacies 

(Lessons from the Lives of Jean Astruc and John Hunter) *f 

By C S Butler, MD, FACP, Captain, (M C ), US Navy, 

U S Naval Hospital, Brooklyn, N Y 


G ABRIEL LeClerc m the year 
1692 wrote a compend entitled 
“La Chirurgie Complete” 
which , according to Garrison went 
through eighteen editions The fourth 
edition was translated into English m 
1707, and we will quote part of the 
title-page of this because of its pleas- 
ing quaintness of diction “The Com- 
pleat Surgeon or the Whole Art of 
Surgery explain’d' m a most familiar 
method Containing an exact account 
of its principles and several parts, viz 
Of the bones, muscles, tumours, ulcers, 
and wounds, simple and complicated, 
or those by gun-shot, As also of 
Venereal Diseases, the Scurvy, Frac- 
tures, Luxations, and all sorts of 
Chirurgical Operations To which is 
added a Chirurgical Dispensatory , 
shewing the manner how to prepare all 
such Medicines as are most necessary 
for a Surgeon, and particularly the 
Mercurial Panacaea ” This must have 
been a popular compendium of sur- 
gery for the students of those days 
both French and English The delight- 
ful little book gives an excellent dis- 
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cussion of the venereal diseases, cor- 
rect as to types with the omission of 
chancroid which was not defined until 
1858 Gonorrhea or the “Chaude- 
pisse” and its complications and syph- 
ilis, or the pox, were handled much as 
they are today Indeed the treatment 
of these two diseases is about as ef- 
fective as it was at the beginning of 
the twentieth century 
Jean Astruc (1684-1766), cele- 
brated physician of Louis XV was 
so scholarly at the height of his ca- 
reer that few contemporaries dared 
oppose him In addition to writing a 
critique upon certain parts of the 
Bible, he gained for himself a well- 
earned reputation as a literary physi- 
cian at a time when medicine was 
emerging from Medievalism Of his 
medical works, perhaps the most im- 
portant was entitled “A Treatise of the 
Veneral Disease in Six Books” The 
Latin text of 1736 was translated into 
English the following year It has 
never been understood even by his 
own countrymen how such a scholar 
as Astruc could lend himself to the 
propagation of so much that w as falla- 
cious m a single volume As is well 
known, he contended that there was 
only one venereal disease and that this 
had been transferred from America to 
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Europe by Columbus’ ships The 
whole force of his classical education 
was exerted to prove these two falla- 
cies forty-four years after LeClcrc’s 
first edition, and though his writings 
were cried down by other scholars 
of the day, yet it is a matter of his- 
tory that his work on “the venereal 
disease” has influenced medical thought 
and literature down to the present 
time So much of an impression did 
he make upon the medical men of his 
time and succeeding generations that 
it requires only a perusal of the 
volume of John Hunter entitled “A 
Treatise on the Venereal Disease”, 
published in 1786, to see that Hunter 
not only embraced Astruc’s views, but 
actually the title for his own work 
He accepted Astruc’s interpretation of 
the venereal diseases in toto He puts 
aside, however, the American origin of 
syphilis with a sentence, in which it 
appears that he does not care to con- 
sider this feature, though agreeing 
with Astruc as to the appearance of 
syphilis in Europe at a recent date 
As to the question of the viruses of 
gonorrhea and syphilis being the same, 
Hunter was so positive of the truth 
of this that in 1767, when he was 39 
years of age, he inoculated himself 
with material from what was prob- 
ably a urethral chancre though he 
thought it gonorrhoeal pus Born in 
1728, he died in 1793, and it was evi- 
dent from his description of his own 
symptoms and from the write-up of 
Sir Everard Home on the course of 
the disease from which he died, that 
this inoculation influenced his entire 
future career Hunter’s first attack of 
angina pectoris occurred m r 773 > J ust 
about six years after his unfortunate 


inoculation. By 1785 he had pro- 
gressed so far that generalized arter- 
iosclerosis had extended to the point 
of producing cerebral symptoms, due 
to arteriolar spasm simulating the 
Adams-Stokes syndrome Following 
a period of unconsciousness, he had 
twitclnngs of the muscles of the nose, 
face, lower jaw, and left arm This 
was a fairly typical example of the 
syphilitic cerebral syndrome. By the 
year 1789 a type of oculomotor palsy 
had developed which was most likely 
syphilitic Few histories are more 
pathetic than that of the devotion of 
this great man to a search for the facts 
about syphilis The influence of 
Astruc, however, is so evident in his 
case that it needs only a perusal of the 
two volumes to see that Astruc’s views 
held him captive Hunter’s works are 
among the great contributions to En- 
glish medical literature In turn his 
force and personality and practical 
knowledge won many generations of 
physicians who in turn accepted his 
word as law 

In a delightful study of the history 
of certain medical instruments Pro- 
fessor Logan Clendenmg 1 describing 
the revolution which Schonlein and 
his students effected in the teaching of 
clinical medicine uses the following 
phrase “Happy is that medical school 
which has on its faculty three or more 
intensely vivid clinical teachers who 
hate one another and despise their 
rival’s methods and views Stimulat- 
ing is the mental atmosphere of such 
an establishment ” Schonlein, Fre- 
nchs, Traube, and Wunderlich in a 
very brief period revolutionized clin- 
ical teaching and gave to medicine a 
proper estimate of thermometric de- 



1035 


Hero Worship and the Propagation of Fallacies 


terminations in disease and of the im- 
portance of temperature curves m 
various infections The brief his- 
tory of these two groups shows the 
relative value of hero worship and of 
intellectual competition in the search 
for truth 

In 1816 another great French physi- 
cian was at the height of his pro- 
fessional career, Doctor A J L Jour- 
dan In that year he published m the 
“Journal Universel des Sciences Medi- 
cales” five articles entitled “Consider- 
ations Histonques et Critiques sur la 
Syphilis” Jourdan, like Astruc, was 
also a medical literateur, but Astruc 
had some seventy-five years advantage 
m point of time In these articles 
Jourdan completely disproves Astruc’s 
ideas in regard to the origin of syph- 
ilis, and backs it up with incontro- 
vertible evidence This gem of medi- 
cal literature was translated into 
English by Doctor R LaRoche m 1823 
and published in Philadelphia in that 
year It has remained buried there 
for the past century In 1826 Jour- 
dan wrote his exhaustive treatise en- 
titled “Traite Complet des Maladies 
Venenennes”, 2 volumes, Paris, m 
which he gives all the material con- 
cerning the subject under consideration 
which had come out in the first named 
publication Opinions and facts we 
think quite modern were shown by this 
French scholar to extend well into the 
Dark Ages and in some cases into 
ancient times While his views upon 
constitutional syphilis were incorrect, 
most of his work was sound In spite 
of these and other more recent 
treatises showing the fallacies m 
Astruc’s work, one of these fallacies 
goes merrily 011 and at the present 


time is held by the majority of physi- 
cians of Europe and America We 
refer to the American origin of syph- 
ilis which Astruc appropriated from 
Oviedo's book of 1525 
Coming back to Hunter, whose opin- 
ions were now considered as infallible, 
we find that he ventured to express 
positive views upon matters about 
which he knew little and to indulge m 
speculation in a way not calculated to 
advance a knowledge of medicine 
We are speaking now of Hunter, the 
syphilographer As a urologist, Hunter 
was years in advance of his time 
On pages 14 and 15 of his treatise, 
he attempts to show how “the vene- 
real disease” was introduced into the 
South Seas Calling upon the voy- 
ages of Captain Cook, who, as is well 
known, visited most of the island 
groups of the South Pacific between 
the years 1768 and 1779, he expressed 
the view that it was the French under 
Bougainville, 1766 to 1769, who first 
introduced the venereal disease into 
Otaheite (Tahiti) for although Cook 
visited Tahiti sometime m advance of 
Bougainville, Hunter convinces him- 
self that it was Bougainville who in- 
troduced the venereal diseases into the 
Society group As a matter of fact 
both the English and French fleets 
were important factors m spreading 
venereal diseases through the islands 
of the South Pacific In connection 
with Hunter’s statements m this re- 
gard, we will quote the views ex- 
pressed by one or two modern writers 
upon tropical medicine Manson- 
Bahr® expresses himself upon the 
origin of yaws in the following terms 
“The home of yaws at the present da\ 
is within the true tropics, between 
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Capricorn and Cancer, its chief lav- 
ages are mainl) confined to the old 
world , its distribution m the new 
(West Indies, Venezuela, Guianas, and 
Brazil) being directly due to the infa- 
mous influence of the slave trade 
Thus has Fate decreed that the gift of 
syphilis from the new world to the 
old, consequent upon the Spanish Con- 
quest, should be repaid in kind some 
hundred years later by the exporta- 
tion of yaws from Africa by negro 
slaves ” In “Tropical Diseases'' by the 
same author 3 , occurs this sentence in 
connection with immunity in yaws 
“Apparently saturation of a commu- 
nity with yaws virus produces a rela- 
tive immunity to syphilis On these 
grounds may be explained the appar- 
ently well authenticated fact that 
syphilis is absent amongst the Poly- 
nesians of Fiji, Tonga, and Samoa, m 
whom yaws is especially prevalent” 
Now it is axiomatic in the epidemiol- 
ogy of syphilis that there is no place 
on earth the white man has visited 
from which syphilis is absent , so that 
Manson-Bahr is but expressing the 
views of Astruc and Hunter, views of 
the middle of the eighteenth century, 
when making these statements in 1928 
and 1929 Hunter’s remarks upon the 
origin of "the venereal disease” in the 
South Sea Islands is but another ex- 
ample of the unscientific, not to say un- 
generous, effort to “wish” syphilis off 
on the people of other races, efforts so 
common in the fifteenth and sixteenth 
centuries 

On pages 382 and 383 of the 1786 
edition. Hunter speaks with assurance 
upon yaws It appears that he saw 
only one case of this condition in the 
course of his career and upon this he 


makes his positive statements In this 
he reminds us very forcibly of certain 
“library authorities” on yaws at the 
present time At this place in his 
treatise we find such assertations as 
the following “Yaws have a regular 
progress after going through which 
they leave the constitution m a healthy 
state at least free from that disease 
It being sufficient for the cure that 
the patient be m a state favorable to 
general health ” This resembles very 
much some of the 1930 assertions 
emanating from Manila, that yaws is 
one of the easiest of all constitutional 
diseases to cure, assertions made in 
complacent disregard of the contro- 
verting experience of scores of tropi- 
cal practitioners in other parts of the 
world However, I think that Berke- 
ley Hill’s sentence about Hunter’s one 
case of yaws proves the soundness of 
someone's belief in the emphasis of 
understatement Here is Hill's sen- 
tence (Syphilis and Local Contagious 
Disorders, page 15) “John Hunter 
writing ‘on diseases resembling the 
lues venerea, which have been mistaken 
for it’, describes a case of yaws that 
was clearly syphilis, for the very rea- 
sons he advances to prove it could not 
have been that disease ” Castellam 
and Chalmers 4 writing upon yaws 
make the statement that the endemic 
home of yaws is m America and that 
Sydenham’s statement that it is m 
Africa is not compatible with the facts 
as now known “It must be remem- 
bered ”, they remark, “that the dis- 
covery of America led to a great many 
voyages 111 all directions, and we need 
not be surprised to find that Bontius 
m 1718 found the disease to be 
endemic m Java, Sumatra, and other 
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Dutch Colonies in the East Indies 
In 1832 Bennet stated that it was 
endemic in the Tonga, Society, and 
Navigator Islands, while Koemger be- 
lieves that its introduction into the 
Samoan group was comparatively re- 
cent It is therefore possible that it 
may have spread throughout the 
tropics from America, both in an east- 
erly and westerly direction ” Was it 
the white crews making the voyages “in 
all directions” that spread yaws to the 
Orient ? Yaws is not a white man’s dis- 
ease The date, 1832, is over 50 years 
after Bougainville and Cook Thus do 
the authorities on tropical medicine 
differ very markedly on the geography 
of yaws and here they are accepting 
the views of the older writers who 
knew much less about the facts than 
we of the present 

There is no way of reconciling the 
diverse statements and opinions ex- 
pressed by John Hunter and the others 
quoted with the facts as known about 
yaws Such bizarre, fanciful state- 
ments are made by the “yaws experts” 
in all parts of their description of it 
from definition to treatment 1 These 
fanciful statements make of this con- 
dition what we have elsewhere spoken 
of as a medical monstrosity The 
fallacies of these statements have been 
considered by many writers for all of 
the divisions of the description of this 
impossible entity We should like to 
notice only one more of these incon- 
sistencies having to do this time with 
the pathological side of the description 
of yaws In an article entitled ‘'Yaws, 
As Observed in Haiti”, Doctor Ho- 
ward Fox 5 quotes from the laboratory 
report the following pathological dif- 
ferentiation “Microscopic examina- 


tion of early and late yaws showed an 
edematous verrucous plasmoma m 
which the infiltration was horizontally 
delimited below and was not intimate- 
ly related to inflamed blood vessels, as 
m syphilis Plasma cells were more 
succulent and larger than in syphilis, 
giant cells were rare and there was no 
productive inflammation of the blood 
vessels ” Most of these statements 
have been disproven or properly 
evaluated by Choisser and others, but 
it seems that the pathologist here de- 
pends upon the relative “succulence” 
of the plasmoma cells to enable him to 
differentiate the histopathological pic- 
ture of yaws from that of syphilis 
One wonders if a “standard of succu- 
lence” might not be established m or- 
der to aid m such differentiation The 
description of the histology of the yaws 
granuloma harks back to the errone- 
ous conclusions of MacLeod 0 , who 
compared the framboesioma, not with 
its luetic reflected image, the con- 
dyloma and the circinate syphilid, but 
with the histological picture of syphi- 
hdes m general Moreover, MacLeod 
seems to have labored under the im- 
pression that framboesia did not affect 
the viscera This is quite erroneous 
At the present time there is a consid- 
erable amount of autopsy material 
from cases of Haitian treponematosis 
being studied in the Department of 
Pathology of the University of Mich- 
igan and it is hoped that this investi- 
gation will give us the facts about the 
histopathology of yaws 

In conclusion, we ma> say that the 
effect of the work of Astruc and 
Hunter upon our knowledge of the 
lenereal diseases has been to confuse 
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rather than to clarify, to perpetuate 
fallacy rather than to uncover truth 
A comparison of their careers with 
those of Schonlein, Frenchs, Traube, 
and Wunderlich leads to the conclu- 
sion that in advancing a knowledge of 
medicine it is better to have open in- 
tellectual combat than to have too 
much scholarship and too much hero 
worship It has fallen to the speaker’s 
lot to be unable to accept some of the 


current views regarding yaws and 
syphilis It is not a pleasant task to 
be an “image breaker” in this field 
Carlyle did not treat of the “Hero as 
Physician ” Had he done so, he might 
have found several candidates for 
Hero Worship m tropical medicine It 
is our firm belief that when the blight 
of hero worship is eradicated from 
tropical medicine, the views of Hutch- 
inson and of Jourdan will prevail 
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THE JOHN PHILLIPS MEMORIAL PRIZE 


It is with very sincere pleasure, in- 
deed, that announcement is made else- 
where m this issue, in the form of an 
excerpt from the Minutes of the De- 
cember meeting of the Regents of the 
American College of Physicians, of the 
award of The John Phillips Memorial 
Prize to Doctor Oswald T Avery 
This award is in recognition of the 
work of Dr Avery on the capsular 
polysaccharides of the pneumococci, 
leading to the production of an enzyme 
having a specific and selective action 
upon the Type III polysaccharide, both 
m the chemically pure state and as it 


exists in the capsules of the living 
pneumococci Further, Dr Avery has 
shown that mice, injected with an 
active preparation of the enzyme to- 
gether with multiple lethal doses of a 
virulent culture of Type III pneumo- 
coccus, survive infection The specific 
enzyme, by decomposing the capsular 
polysaccharide, apparently renders the 
infecting organism vulnerable to the 
defensive mechanisms of the animal 
body Thus a new mode of attack 
upon the causal agencies in the infec- 
tious diseases is opened for experi- 
mental investigation 


THE LYMPHOID TISSUE 
CHANGES IN THE PRO- 
DROMAL STAGE OF 
MEASLES 

In a paper which was not published 
until after his death, Warthin 1 de- 
scribed the occurrence of large multi- 
nucleate giant cells in the tonsils of 
four patients who subsequently devel- 
oped measles In each instance, as 
afterwards appeared, tonsillectomy had 
been performed from twenty-four to 
ninety-six hours before the appear- 
ance of the exanthem So character- 
istic were the histopathological findings 

x W arthin, Ai,dred Scott Occurrence of 
numerous large giant cells in the tonsils 
and pharyngeal mucosa in the prodromal 
stage of measles, Arch of Path, 1931, 
xi, 864-874 


that they were used successfully in the 
later cases of the series to predict the 
onset of measles before clinical evi- 
dence was available One child was 
removed from an open ward and 
placed under contagious disease pre- 
cautions on the strength of the patho- 
logical diagnosis alone, and the sub- 
sequent appearance of the eruption 
justified the confidence which the 
clinician had placed in the diagnosis 
made by the pathologist The essential 
pathological lesion m the tonsils and 
pharyngeal mucosa in the prodromal 
stage of measles was found to be a 
subepithehal infiltration of multmucle- 
ate giant cells, lymphocytes and mono- 
cytes, with wandering of the giant cells 
into the mucosa and on to its surface 
The germinal centers of the lymphoid 
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follicles were found to show lymphoid 
exhaustion and hcie, also, numeious 
multinucleate giant cells were present 
A cerucal lymph node from one of 
these patients, examined after lecov- 
ery fiom measles, showed no similar 
changes That these changes are not 
confined to the tonsils and pharyngeal 
mucosa is evident from a recently 
reported observation of Herzberg - 
On the fourth day after an appendec- 
tomy a child developed a lash on the 
face, body, and extiemities, with Kop- 
lik spots, conjunctivitis and cough A 
definite diagnosis of measles was made 
In several of the lymph follicles of the 
appendix, but apparently in a sharply 
localized area only, there were found 
multinucleate giant cells From the 
description and illustrations of these 
giant cells and the associated hyper- 
plasia and lymphoid exhaustion of the 
germinal centers, it seems certain that 
Herzberg has found m the appendix 
during the prodromata of measles the 
same lesion which Warthin found to be 
pathognostic of the onset of this dis- 
ease when seen m the pharyngeal mu- 
cosa and tonsils This provides evi- 

2 Herzberg, Mortimer Giant cells m the 
lymphoid tissue of the appendix m the 
prodromal stage of measles report of an 
isolated case, Jr Am Med Assoc , 1932, 
xcvin, 139-140 


dcnce of a moie general invasion of 
the lymphadenoid tissues during the 
onset of measles than had hitherto been 
demonstiated It is to be hoped that 
others will search for these apparently 
highly significant histological changes 
when opportunity is presented 

PROGRAM OF THE SAN FRAN- 
CISCO MEETING 

In the College News Notes section 
of this issue will be found the final 
program of both the General and the 
Clinical Meetings of the Sixteenth An- 
nual Clinical Sessions of the American 
College of Physicians Fellows and 
Guests expecting to attend will find 
it highly advantageous to observe the 
directions which are included having 
to do with transportation, reserva- 
tions, and registration for Clinics and 
Demonstrations In richness of ma- 
terial, breadth of interest and skill in 
arrangement, these piograms give evi- 
dence, on the one hand, of the unselfish 
labors of those whose task it was to 
assemble them, and, on the other, of 
the great wealth of material for didac- 
tic and clinical medicine which San 
Francisco and its Pacific Coast neigh- 
bors possess An unusually profitable 
meeting is in prospect for all who can 
attend 
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The Detection and Estimation of Radium 
m Living Pei sons III The Noimal 
Elimination of Radium By Herman 
Schlundt and G Failla (Am Jr 
Roentgenol and Rad Therap, 1931, xxvi, 
265-271 ) 

Using as subjects two girls who had con- 
tracted radium poisoning during employment 
as dial painters during the period 1917 to 
1919, the authors determined the rate of 
elimination of radium by determining the 
total quantity of radium present 111 each 
subject, as well as the quantity eliminated 
each day The first of these values was 
arrived at by making gamma-ray measure- 
ments on the subjects by means of a stand- 
ardized electrometer and adding to the value 
thus obtained the quantity of radium respon- 
sible for the radium emanation (radon) 
found present m the air expired Combin- 
ing all the experimental results, it appeared 
that the radium content of Subject A, twelve 
jears after exposure, was 24 Mg , and of 
Subject B, 14 Mg The quantity of radium 
removed day by day by excretion was de- 
termined by estimations, about 90 per cent 
of the amount eliminated being found in the 
feces The total radium eliminated daily by 
Subject A amounted to 1161 MMg, corre- 
sponding to a coefficient of daily elimination 
of 0005 per cent The total daily elimina- 
tion of Subject B was 363 MMg, giving a 
coefficient of daily elimination of 00026 per 
cent Possible reasons for the difference in 
the coefficients for the two subjects are dis- 
cussed It is of interest that reduction by 
the process of natural decay of the element 
need not be considered practically m the case 
of radium stored in human body, for its half 
period is about 1600 years The experiments 
reported show, therefore, that radium con- 
tinues to be eliminated even twelve years 
after ingestion, although the rate of elimina- 
tion is very slow They also show that most 
of the radium eliminated is found in the 
feces The results throw considerable doubt 


upon the \ alidity of the assumption that 
the stored radium is distributed uniformly 
throughout the skeleton 

Involvement of the Central Nervous System 
m a Case of Glandular Fever By Samuel 
H Epstein, M D , and William Dame- 
shek, M D (New England Jr Med , 1931, 
ccv, 1238-1241 ) 

Severe headache, blurring of vision, photo- 
phobia, and general malaise had marked the 
onset of disease in a young man, 19 years 
old, who was admitted to the hospital m a 
stuporous condition The spleen could be 
felt and there was a generalized enlargement 
of the lymph nodes The total white blood 
cell count was 14,900 per cubic millimeter, 
with 63 per cent lymphocytes and 8 per cent 
monocytes In all respects the morphology 
of the blood was typical of that occurring 
in infectious mononucleosis Lumbar punc- 
ture yielded a clear, colorless fluid under 
normal pressure On admission there were 
34 white cells per cubic millimeter, chiefly 
lymphocytes This number rose to 44 eight 
days later, but after that time gradually de- 
creased, falling about proportionately with 
the decrease m white cells in the blood Cul- 
ture of the spinal fluid showed no growth 
and the Wassermann reaction was negative 
The subsequent clinical course, resulting m 
complete recoi erj , served to rule out certain 
possibilities m the differential diagnosis, par- 
ticularly acute lymphatic leukemia and tuber- 
culous meningitis It appears obvious that 
in this case the acute neurological condition 
and the general lymphoid hyperplasia with 
mononucleosis must be closely related The 
nature of this relationship cannot be an- 
swered completely at present The close par- 
allelism between the cellular changes in the 
cerebrospinal fluid and the changes in the 
leukocyte count is significant The simul- 
taneous clinical reco\ery and the return to 
normal of the white blood cells indicate at 
least a temporal relationship so that it is not 
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unreasonable to suppose that the same in- 
fectious agent which caused the lymphoid 
hyperplasia also produced the central nervous 
system condition Johansen has recently re- 
ported a similar case emphasizing the rela- 
tionship between serous meningitis and in- 
fectious mononucleosis 

Renal Lesions in the Toxemias of Preg- 
nancy By E T Bele, M D (The Am 
Jr Path , 1932, vui, 1-41 , 3 plates ) 
Twenty cases of toxemia of pregnancy 
were divided into five groups (x) typical 
eclampsia with convulsions, (2) eclampsia 
without convulsions , (3) pre-eclampsia , (4) 
hyperemesis gravidarum, and (5) pregnancy 
in association with pre-existing renal dis- 
ease The pathological changes found m 
these patients at autopsy are detailed with 
special attention to the kidneys In fatal 
cases of eclampsia and pre-eclampsia a char- 
acteristic glomerular lesion was found The 
glomeruli were found to be slightly enlarged 
and the lumina of their capillaries narrowed 
The decrease in size of the capillary lumina 
is caused chiefly by a marked thickening of 
the capillary basement membrane, but some- 
times by an increase of endothelial cells In 
one patient, who had had an attack of 
eclampsia seven years before, focal hyaline 
areas were found m the glomeruli with par- 
tial or complete glomerular obliteration and 
varying degrees of tubular atrophy In one 
case of hyperemesis gravidarum, glomerular 
lesions were found like those of typical 
eclampsia In three other cases the glo- 
meruli were normal A fatty liver without 
necroses is characteristic of this form of 
toxemia When a woman with chronic renal 
disease becomes pregnant, there is usually 
an aggravation of all the nephritic symptoms 
Chronic nephritics show no special tendency 
to develop gestation eclampsia 

The Influence of Solar Rays on Metabolism, 
With Special Reference to Sulphur and to 
Pellagra in Southern United States By 
James H Smith, M D (Arch Int Med , 
1931, xlvm, 907-1063 ) 

Sulphur m the form of c> stine appears to 
exert a protective action against exposure 
to solar radiation in low forms of life Its 
high concentration m the epidermal tissues 


of higher animals suggests a possible pro- 
tective action here also Thus it appears 
that an adequate supply and a normal metab- 
olism of sulphur exert a preventive influence 
against the pathologic effects of solar irra- 
diation Conversely, it is suggested that an 
inadequate supply of sulphur as cystine is an 
important cause of pellagra Further, the 
distribution of pellagra and the variations in 
its prevalence and incidence suggest that 
solar irradiation, under certain abnormal con- 
ditions of nutrition, is an important factor m 
the etiology of pellagra, and that the reaction 
to solar rays not only is conditioned by the 
nutritive state, but depends on a state of 
the tissues determined by contrasts m de- 
gree and intensity of exposure during the 
annual cycle 

A Clinical Study of Myvcdema in Michigan 
By H H RiECker, M D (Jr Mich State 
Med Soc , 1931, xxx, 831-835 ) 

From a study of the geographical distri- 
bution of 64 cases of myxedema in the series 
studied, and in comparison with the usual 
clinical experience m other regions, it is con- 
cluded that this disease is more common in 
the Great Lakes goiter district than in non- 
goitrous regions In the series studied, 75 
per cent of the patients were female, and 34 
of the 64 were in the age-group 41-60 In 
40 per cent the basal metabolic rate was 
between 15 per cent and 25 per cent below 
normal The most common presenting symp- 
tom of the patients in this group was weak- 
ness One organ or system was frequently 
noted to present outstanding signs or symp- 
toms Anemia, skin lesions, mental and car- 
diac complaints, and digestive disturbances 
illustrated this point Obesity emphasizes 
rather than submerges the characteristics of 
the disease 

Ubcr vorubci gehende Hemiplegien dureh 
Nicotm [Transitory Hemiplegia Due to 
Nicotine ] By F Kulbs (Kim Wo- 

chenschr , 1931, x, 2159-2161 ) 

In four cases, three men whose ages were 
between 21 and 38 years and a woman 4 ° 
years old, transitory paralytic phenomena ap- 
peared In the three men these consisted 
of hemiplegia and speech disturbances I* 1 
the woman there was a motor aphasia These 
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disturbances had been preceded by evidences 
of lessened functional capacity as shown by 
ease of fatigue, or by headache, paresthesia 
and dizziness In all cases there had been 
gross overuse of tobacco, evidence of which 
was found in lymphocytosis, elevated basal 
metabolic rates and marked nervous and 
vasomotor irritability Since there was a 
complete restoration to normal in all cases 
within a short time of the interdiction of 


the use of tobacco, it is believed that the 
hemiplegic phenomena were due to a vaso- 
constrictor effect of tobacco Acute fatigue, 
hereditary factors and syphilis could all be 
excluded with certainty as etiological agents 
This observation may be a significant con- 
tribution m respect to that group of cases 
which shows hemiplegia clinically, without 
anatomical changes adequate to explain its 
occurrence 


Reviews 


Recent Advances in Allergy ( Asthma , Hay- 
Fever, Eczema, Migraine, etc ) By George 
W Bray, MB, C M (Sydney) Asthma 
Research Scholar, The Hospital for Sick 
Children, Great Ormond Street, London 
With foreword by Arthur F Hurst, 
MA, MD (Oxon), FRCP, Senior 
Physician, Guy’s Hospital , Chairman Med- 
ical Advisory Committee, Asthma Re- 
search Council of Great Britain 432 
pages , 98 illustrations, including 4 colored 
plates P Blakiston’s Son & Co, Inc, 
1012 Walnut St, Philadelphia, 1931 
Price, $3 50 

The author’s two years of research m 
asthma at the Hospital for Sick Children 
have evidently given him a wide experience 
with allergic disease He reviews the im- 
portant theories and surveys the large field 
of experimental work Brief historical 
sketches are also interspersed He discusses 
heredity and the endoennes as factors m 
the causation of allergy The more usual 
manifestations of allergy, as asthma, hay- 
fever, eczema, urticaria and angioneurotic 
edema are taken up in some detail Numer- 
ous other conditions, such as dermatitis vene- 
nata, migraine, epilepsy, muco-membranous 
colic, vaccine therapy, drugs, serum reactions, 
hypersensitiveness to insects, the effects of 
molds and fungi, are discussed as to their 
known and possible relation to allergy Ad- 
dition and elimination diets are given This 
book gives a fairly complete treatment of 
the subject, written m a compact form, and 
in a clear, easily read style Unfortunatelj , 
all pollination data are for the British Isles 
So significant is geographical distribution 


and pollination chronology m the botanical 
aspect of allergy, that it would be well to 
have an American edition when reprinting 
is undertaken 

The Human Voice By Leon FeedErman, 

MD,x + 301 pages, 22 figures Henry 

Holt and Company, New York City, 1931 

Price, $2 50 

There is probably no medical book more 
difficult to write than that which endeavors 
to expound medical matters to lay readers 
And there is no book which requires any 
greater degree of precision and accuracy in 
statement, for it must be assumed that the 
group for whom it is intended will be alto- 
gether unable critically to evaluate it It is 
stated in the book under review that it is 
intended to bridge the difficulties between the 
vocal teacher and his pupil and that “a sin- 
cere effort has been made to strip discus- 
sions of technical terms and to write m a 
language familiar to all " In regard to the 
sincerity of the author and the innocence of 
the publishers there can be no question The 
introduction of such terms as [in the actual 
spellings used] archi pallium, kinaesthetic, 
Iaryngo-periskop, pharmacotoxic, lancelating, 
streptococcic hemolyticus, and non-memolytic, 
leaves some doubt as to whether the language 
is understandable bj all More serious are 
actual errors m fact, stated or implied Some 
of these are of an extraordinary nature For 
instance, in regard to the possible spread of 
syphilis bv unsanitary lunch rooms and soda 
fountains, it is stated that "Hordes of flies 
gather, readj to carrj the larvae from one 
place to another, and the vicious circle of 
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contagion is maintained” The combination 
of sjphihs as a fly-borne disease and of the 
Treponema as a larva in the same sentence 
compels a pause even from one who is ac- 
customed to grading examination papers 
The author is evidently a believer in the 
efficacy of maternal impressions in the eti- 
ology of disease, for he lists among the 
causes of stammering, a fright or a profound 
disappointment experienced by the mother 
during the prenatal period Scientific medi- 
cine has been striving for several decades 
to release the human mind from the bondage 
of such erroneous ideas Thus the reviewer 
is forced to the conclusion that to be both 
useful and safe this book requires extensive 
revision 

Confcssto Medici By Stephen Paget, FR 
C S , Late Vice Chairman Research De- 
fense Society xi + 158 pages The Mac- 
millan Company, New York City, 1931 
Price, $200 

Again these charming essays are made 
available for the general medical reader 
Published in 1908, this reissue brings them 
to a new generation of physicians They can 
never grow old for they are of the medical 
life itself Vocation, Hospital Life, An 
Essay for Students, A Good Example, Prac- 
tice, The Discipline of Practice, The Spirit 
of Practice, Wreaths and Crosses of Prac- 
tice, Retirement, and The Very End are the 
titles of the series, with a Preface and an 


Epilogue Since each essay is complete m 
itself this is a book to be picked up m the 
moment of leisure when the available time 
is short or to be taken along as a com- 
panion on a journey The publishers are 
to be commended for bringing out this new 
issue 

Guide to Radiologic Diagnosis m Heart Dis- 
ease Prepared with the Aid of the Com- 
mittee on Research of the Heart Commit- 
tee Bj Geza Nemet, M D 33 pages, 31 
figures New York Tuberculosis and 
Health Association, Inc , 386 Fourth Ave- 
nue, New York City, 1931 Price, 35 
cents 

A concise sjstem for the interpretation of 
roentgenograms of the heart is set forth m 
the interest of securing suitable technical 
procedures and a more uniform nomencla- 
ture 

Cntcua foi the Into lactation of Electrocai- 
dtogiams Prepared with the Aid of the 
Committee on Research of the Heart Com- 
mittee By Arthur C DeGraiT, MD, 
19 pages, 4 2 figures New York Tuber- 
culosis and Health Association, Inc, 386 
Fourth Avenue, New York City, I93 1 
Price, 35 cents 

This is a concise statement of criteria 
in electrocardiography arranged by diagnoses 
and by terminology 
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THE PHILLIPS MEMORIAL PRIZE 
The following announcement is an ex- 
cerpt from the minutes of the meeting of 
the Board of Regents held December 20, 
I93i 

“Dr Means, Chairman of the Phillips 
Memorial Prize Committee, reported that 
his Committee had proceeded according to 
the revised regulations adopted by the Board 
of Regents, which were, briefly, that the 
Committee seek a candidate for the prize 
rather than invite submission of manuscripts 
as had been done the year before After dis- 
cussing the procedure of his Committee, he 
presented the name of Dr O T Avery, 
Hospital of the Rockefeller Institute for 
Medical Research, New York City, with the 
recommendation to the President that the 
prize be awarded to Dr Avery ‘for the series 
of studies upon the pneumococcus in which 
he has played a leading role, beginning with 
the discovery of the type specific soluble cap- 
sular polysaccharides and culminating in the 
discovery of a bacterium which produces an 
enzyme which splits the polysaccharides of 
Type III pneumococcus m vitro, thus ren- 
dering it susceptible to phagocytosis and 
thereby protecting the animals which are in- 
fected with it’ 

“This recommendation was adopted unani- 
mously 

“President White stated that if it could 
be arranged, Dr Avery’s presentation should 
be made at the time of the Convocation, and 
preceding the Presidential Address, to which 
the Board agreed” 


Acknowledgement is made of the receipt 
of gifts to the College Library of publica- 
tions by members, as follows 
Dr Henry Daspit (Fellow), New Orleans, 
La , 1 autographed copy, No 54i “Matas 
Birthday Volume”, 

Dr Hyman I Goldstein (Associate), 
Camden, N J, 1 reprint, 


Dr H Beckett Lang (Fellow), Marcy, N 
Y, s reprints, 

Dr William D Reid (Fellow), Boston, 
Mass , 3 reprints , 

Dr Walter M Simpson (Fellow), Day- 
ton, Ohio, 1 reprint, “Aldred Scott 
Warthm” , 

Dr Charles T Way (Fellow), Cleveland, 
Ohio, 1 reprint, 

American College of Surgeons, 1 copy of 
1932 Directory 


Dr Frank Smithies (Master), Chicago, 
111, presented a medical clinic before the 
Mahoning County Medical Society at the 
Youngstown, Ohio, Hospital, October 20, 
and on the evening of the same date, ad- 
dressed the Mahoning County Medical So- 
ciety on “Gastric Hemorrhage” 


Dr Louis Faugeres Bishop (Fellow), New 
York City, as one of the Trustees of Rut- 
gers University, has been assigned to the 
Governing Committee of the New Jersey 
College of Pharmacy, Newark, N J The 
College will give a four year course leading 
to the degree of B S m Pharmacy The 
course will cover the requirements of the 
American Medical Association of a pre- 
medical course for those students who may 
wish later to study medicine. 


Dr D N Kremer (Fellow), Philadelphia, 
Pa , addressed the Bay Ridge Medical So- 
ciety, Brooklyn, N Y , December 8, on 
“Obesity and Its Management” 


Dr I S Kahn (Fellow), San Antonio, 
Texas, m collaboration with Dr B F Stout 
of San Antonio, read a paper entitled, “The 
Practical Value of the Cytological Examina- 
tion of the Nasal Smear in the Differential 
Diagnosis Between Allergy and Infection 
(Preliminary Report),” at the recent meet- 
ing of the Southern Medical Association 
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Dr W J Stapleton, Jr (Fellow), De- 
troit, Mich , gave a lecture on “Medicine in 
Art” before the Detroit Medical Club on 
December 17, 1931 

Dr Stapleton also gave a radio talk on 
the subject, “Periodic Health Examination" 
over Station WWJ, January 5, 1932 


Dr Ralph Pemberton (Fellow), Phila- 
delphia, Pa , recently gave a paper on 
“Arthritis” at the Annual Clinic of the Sec- 
tional Meeting of the Michigan State Medi- 
cal Society at Jackson, Mich 


Dr Horace \V Soper (Fellow), St Louis, 
Mo , read a paper on “Roentgen Diagnosis 
of Lesions in the Small Intestine,” with 
x-ray illustrations, before the Radiological 
Society of North America on December 1, 
1931 


Medical Clinics by the following Fellows 
of the College were published in the De- 
cember Number of the Hahnemannian 
Monthly 

Dr G Harlan Wells, Philadelphia, 
“Tnchimasis” , 

Dr Carl V Vischer, Philadelphia, “Bron- 
chial Asthma”, 

Dr Donald R Ferguson, Philadelphia, 
“Chronic Valvular Heart Disease of 
Rheumatic Origin with Passive Conges- 
tion ” 


Dr John R Vonachen (Fellow), Peoria, 
111 , was recently elected President of the 
Peoria County Medical Society 


Dr Ada E Schweitzer (Fellow), Indian- 
apolis, Ind , Chifd Hygiene Director of 
the Indiana State Board of Health, has 
recently issued several interesting and help- 
ful bulletins, promoting infant and child 
hygiene and health in that state 


Dr Clyde L Cummer (Fellow), Cleve- 
land, Ohio, has recently published the third 
edition of “Manual of Clinical and Labora- 
tory Methods,” through Lea & Febiger, 
Philadelphia 

Dr Cummer is the author of an article 
entitled, “Lupus Erythematosus in Infancy 
and Childhood,” Archives of Dermatology 


and Syphilology, 1931, xxiv, 999-1032 This 
article was originally read at the meeting of 
the American Dermatological Association at 
Toronto during 1931. 

Dr Robert E Ramsay (Fellow), Pasa- 
dena, Calif , has recently been elected Presi- 
dent of the Pasadena Branch of the Los An- 
geles Medical Association 

Dr Joseph H Bryan (Fellow), Asbury 
Park, N J , has been elected President of 
the Alumni Association of the New York 
Homeopathic Medical College and Flower 
Hospital Dr Bryan was a member of the 
graduating class of 1890 of that institution 


Dr W G Herrman (Fellow), Asbury 
Park, N J , read a paper entitled “Varieties 
of Pulmonary Spirochetosis" before the 
American Roentgen Ray Society, at their 
last meeting in Atlantic City Dr Herrman 
also published an article entitled, “Uterine 
Hemorrhage Radiologically Considered,” in 
a recent issue of the Journal of the New 
Jersey State Medical Society 

Dr Harold S Davidson (Fellow), At- 
lantic City, N J , has been elected Presi- 
dent of the Atlantic County Medical Society 
for the year 1932 


Dr W H Fairbanks (Fellow), Freehold, 
N J , has been appointed a member of the 
Executive Committee of the Monmouth 
County Medical Society He has been a 
member of the Board of Health of Freehold 
for five years 

Dr W G Richards (Fellow), Billings, 
Mont , recently conducted for the Indian De- 
partment a tuberculosis survey of the Crow 
and Cheyenne Indians 


At the national meeting of the Milwaukee 
Academy of Medicine on January 12, the 
following Fellows of the College were 
elected 

Dr R W Blumenthal, President, 

Dr C H Stoddard, Vice President, 

Dr Francis D Murphy, Membership 

Committeeman , 

Dr J Gurney Taylor, Chairman, Milk 
Committee 
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Dr Samuel A Levine (Fellow), Boston, 
Mass , will be the Guest Speaker on a Sym- 
posium on Coronary Disease, m connection 
with the General Medicine Section of the 
California State Medical Association meet- 
ing at Pasadena during the first week of 
May 

Dr R Manning Clarke (Fellow), Los 
Angeles, Calif, is Secretary of this Section 


Dr Hay M Balyeat (Fellow), Oklahoma 
City, Lecturer on Diseases Due to Allergy, 
University of Oklahoma Medical School, ad- 
dressed the Hot Springs Academy of Science 
at Hot Springs National Park, February 2, 
on the subject “Recent Advances in Allergy ” 


Dr Wardner D Ayer (Fellow), Syra- 
cuse, New York, was recently elected Presi- 
dent of the Syracuse Academy of Medicine 


Dr Earle E Mack (Associate), Syra- 
cuse, New York, was recently elected Secre- 
tary of the Syracuse Academy of Medicine, 
and was also re-elected to the Secretaryship 
of the Onondaga (County) Medical Society 


Dr Joseph H Barach (Fellow) addressed 
the Valley Medical Society, Glassport, Pa , 
January 21, 1932 Dr Barach’s subject was 
“Clinical Interpretation of High Arterial 
Pressure ” 


OBITUARIES 


DR RALEIGH PETER HALE 
Dr Raleigh Peter Hale (Fellow), 
East Chicago, Indiana, died December 
1, 1931, of heart disease, aged 48 
years 

Dr Hale was born at Columbia, 
Mo , attended Northwestern Univer- 
sity, from which he received his medi- 
cal degree m 1908 He was a member 
of the Indiana State Medical Associa- 
tion, and a past President of the Lake 
County Medical Society He was 
elected a Fellow of the American Col- 
lege of Physicians on February 24, 
1926 


DR ADAM CLARKE DAVIS 
Dr Adam Clarke Davis (Associ- 
ate), Creighton, Pa, died December 
13, 1931 , age, 62 years Dr Davis 
graduated from the University of 
Pittsburgh School of Medicine in 1894 
He was a member of the Allegheny 
County Medical Society, the Medical 
Society of Pennsylvania and the Amer- 
ican Medical Association He became 
a member of the American Congress 
on Internal Medicine on March 13, 
1925, by virtue of which membership 
he was transferred to Associateship in 
the College at the time of the merger 
of the two organizations during 1926 
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Name and Location of 

Hotel 






"bate 

PEE DAY 





No of Single Boom 1 Person Double Boom 2 Persons Twin 

Booms With Bath Without Bath With Bath Without Bath Beds 

Extra 

Person 

Gaylord, 620 Jones St 

200 

3 50 




6 00 





6 00 


1 50 

Glenburn, 246 McAllister St 

65 

2 00 




2 50 





3 00 


1 00 

Golden State, Powell and 














Ellis Sts 

181 

2 00 



1 50 

3 50 



2 50 


3 50 


50 

Governor, 180 Turk St 

150 

2 00 

— 

2 50 


2 50 

— 

3 00 



3 50 — 

4 00 

1 00 

Herbert’s Bachelor, 151 159 














Powell St. 

108 

2 00 



1 50 

8 00 



2 50 


3 50 


1 00 

•Huntington, 1075 Cali 














forma St 

144 

3 50 




5 00 





5 00 — 

6 00 

2 00 

hej stone, 54 4tli St 

168 

2 00 

to 

2 50 

1 25 — 

1 50 2 50 

to 

3 00 

1 75 — 

2 00 

3 50 


50 

King George, 334 Mason St 

200 

2 00 




2 50 





3 50 


50 

Lankershim, 55 - 5th St 

350 

2 00 

— 

2 50 

1 25 — 

1 SO 2 50 

— 

8 00 

1 50 — 

2 00 

3 00 — 

3 50 

50 

La Salle, 225 Hyde St 

125 

2 00 

— 

2 50 


2 50 

— 

3 00 



3 50 — 

4 00 

50 

Lombard, 1016 Geary St 

102 

2 00 

to 

2 50 


3 00 

to 

3 50 



4 00 


1 00 

Mark Hopkins, DSD Call 














forma St 

500 

4 00 

to 

8 00 


6 00 

to 

12 00 



7 00 to 

14 00 

2 00 

Maryland, 490 Gearj St 

84 

1 76 



1 50 

2 25 



2 00 


2 75 


50 

Maurice, 761 Post St 

150 

3 00 

to 

4 00 


4 00 

to 

5 00 



5 00 to 

6 00 

1 00 

Olympic, 230 Eddy St 

250 

2 00 

— 

2 50 


3 00 

— 

3 50 



4 00 


1 00 

Oxford, Market and Mason 














Sts 

90 

2 00 

to 

3 00 


2 50 

to 

3 50 



4 00 


50 

Pickwick, 5th near Market 














St 

200 

2 00 

— 

2 50 


3 00 

— 

3 50 



4 00 


1 00 

Plata, Stockton and Post 














Sts 

300 

2 50 



2 00 

S 50 



3 00 


4 50 — 

5 00 

1 00 

PoweU, 17 Powell St 

205 

2 00 

— 

2 50 

1 50 

2 50 

— 

3 00 

2 00 


3 50 


50 

Eamona, 174 Ellis St 

120 

2 00 




2 50 





3 00 


50 

Roosevelt, Jones at Eddj St 

200 

2 00 

— 

2 50 


2 50 

to 

8 50 



3 50 — 

4 00 

1 00 

St. Andrew, 440 Post St 

60 

2 00 



1 50 

2 50 



2 00 


3 50 — 

4 50 

1 00 

St Francis, Powell and 














Gearj Sts 

1000 

3 50 

to 

8 00 


5 00 

to 

9 00 



7 00 to 

12 00 

2 00 

Senate, 467 Turk St 

96 

2 00 



1 50 

2 50 

— 

3 00 

2 00 


3 00 — 

3 50 

50 

Senator, 619 Ellis St 

120 

2 00 

— 

2 50 


2 50 

— 

8 00 



3 00 — 

3 50 

50 

Shaw, 1112 Market St 

150 

2 50 




8 00 





3 50 


1 00 

Sir Francis Drake, Sutter 














and Powell 

600 

3 50 

to 

6 00 


5 00 

to 

7 00 



6 00 to 

8 00 

2 00 

Spaulding, 240 O’Farrell St 

132 

2 00 

— 

2 50 

1 50 — 

2 00 2 50 

— 

3 00 

2 00 — 

2 50 

4 00 


50 

Stewart, 353 Gearj St 

400 

2 00 

to 

3 00 

1 50 to 

2 50 3 50 

to 

5 00 

2 50 — 

3 00 

4 00 to 

5 00 

1 00 

Stratford, 242 Powell Sts 

110 

2 00 

— 

2 50 

1 25 — 

1 50 2 50 

to 

8 00 

1 75 — 

2 00 

3 00 — 

3 50 

50 

Sutter, Kearny and Sutter 














Sts 

232 

2 00 

to 

3 00 

1 50 

2 50 

to 

3 50 

2 00 


4 00 


50 

Washington, Grant Ave 














and Bush St 

200 

2 00 

to 

3 00 

1 50 — 

2 50 2 50 

to 

3 50 

2 00 — 

2 50 

4 00 


1 00 

Whitcomb, Market and 














8th Sts 

500 

2 50 

to 

4 00 

2 50 to 

3 50 4 00 

to 

6 00 

3 00 to 

4 00 

4 00 to 

6 00 

1 50 

Willard, 161 Ellis St 

125 

2 00 

— 

2 50 

1 50 

2 50 

— 

3 00 

2 00 


3 50 — 

4 00 

1 OO 

•William Taj’lor, McAllister 














and Leavenworth Sts 

500 

3 00 

to 

5 00 


4 00 

to 

7 00 



4 00 to 

7 00 


Wiltshire, 340 Stockton St 

119 

2 00 

to 

3 00 


2 *»0 

to 

4 00 



4 00 


1 00 

Worth, 041 Post St 

96 

2 00 




2 50 







1 00 
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WHO MAY REGISTER- 

(a) AH members of Ihe American College of Pin Mantis m good standing for 19^2 

(b) AH new ly -elected members 

(r) Members of tbc San Krancnco Counts Medical Soeittv, without registration fee, 
upon presentation of their 1012 membership cards in their local society 

(d) Medical students pursuing courses at the Umversitv of California Medical School 
and the Stanford University School of Medicine, upon presentation of matricula- 
tion cards or other e\ ideticc of registration at these institutions 

(c) House Officers of the hospitals participating in the program 

(f) Members of tbc Medical Corps of tbc Public Services of the United States and 

Canada, without fee, upon presentation of evidence of their appointments 

(g) Qualified physicians who may wish to attend this Session as -visitors Such visiting 

guests shall pay a registration fee of $15 00, and shall be entitled to one \ car’s 
subscription to "Annals of Internal Medicine" (111 which the proceedings will 
be published), included within said fee 

REGISTRATION BL \NKS TOR ALL SPECIAL CLINICS AND DEMON- 
STRATIONS arc sent to members with the official program Guests may secure a copy 
of the program by request to the Executive Secretary 

TRANSPORTATION to and from the San Francisco Clinical Session has been 
arranged on the Identification Certificate plan of fare and half fare With the exception 
of the southeast territory, this reduced rate applies for return by diversified routes In the 
southeast territory , members must return by the same as the going route, 111 order to secure 
the fare and half fare rate For diverse return routes in the southeast, the fare will be one 
rr.d three-fifths of the one wav tariff 

Reduced fares apply not only to members, but also to dependent members of their 
families 

Before purchasing tickets, members must secure from the Executive Secretary 
an Identification Certificate, to entitle them to the reduced fares 

In general, tickets will be sold from March 26 to April S, with a return limit of 
thirty days in addition to date of sale The fare for children of five, and under twelve, 
years of age will be one-half of the round trip fare for adults Children under five years 
of age free w'hen accompanied by parent or guardian Stop-overs will be allowed at all 
stations within final limit on either going or return trip, or both, on application to con- 
ductors 

All tickets must be validated by a special railroad agent at the San Francisco head- 
quarters from April 4 to 8 

Official itinerary of special train and post-convention tour Arrangements have 
been made for a special train from the East to San Francisco, over the Baltimore & Ohio, 
Chicago & Northwestern, Union Pacific and Southern Pacific Railroads Following the 
Session it will proceed over the Southern Pacific, Santa Fe and Baltimore & Ohio railroads 
back East, according to the following schedule, which has been arranged for the greater 
comfort and pleasure of members en route A special booklet has been distributed to every 
member 

SCHEDULE 

Lv New York (West 23d St Station), B & O R R 10 32 am— M arch 31 

Lv New York (42d St Station), B & O R R 10 10 am— M arch 31 

Lv New York (Liberty St Station), B & O R R 10 48 am— M arch 31 

Brooklyn, Liberty Street Coach Route 

Lv Brooklyn (Joralemon Street Station), B & O R R 10 10 am — M arch 3 1 
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Lv Liberty Street Station, B & O R R 
Lv New York (Jersey City Station Capitol Limited) 

Lv Newark (Motor Coach Connections), B & O R R 

Lv Elizabeth, B & O R R 

Lv Philadelphia, B & 0 R R 

Lv Wilmington, B & O R R 

Lv Baltimore (Mt Royal Station), B & O R R 

Lv Baltimore (Camden Station), B & O R R 

Lv Washington, D C, B & O R R 

Lv Cumberland, B & O R R 

Lv McKeesport, B & O R R 


10 48 am — M arch 31 

11 00 am — M arch 31 

10 ss am — M arch 31 

11 16 am — M arch 31 

1 2 55 pm — M arch 31 

1 28 pm — M arch 31 

2 48 pm — M arch 31 
2 55 pm — M arch 31 
4 05 pm — M arch 31 
7 20 p m — March 31 

10 39 pm — M arch 31 


Lv Pittsburgh (Fort Pitt Limited), B & O R R 
Lv Youngstown, B & O R R 
Lv Akron, B & O R R 
Ar Chicago, B & O R R 


9 30 pm — M arch 31 

11 42 pm — M arch 31 

12 58 am — A pril 1 

(CT ) 8 05 am — A pril 1 


Ar Chicago, B & O R R 
Lv Chicago, C & N W R R 
Ar Omaha, C & N W R R 


(CT) 9 00 am — April 1 
10 30 am — A pril 1 

10 30 p m — April 1 


Lv St Louis, Wabash R R 
Ar Omaha, Wabash R R 


7 30 pm — M arch 31 

8 00 a m — April 1 


Lv Kansas City, Mo Pac R R 
Ar Omaha, Mo Pac R R 


9 00 a m — April 1 
3 30 pm— A pril 1 


Lv Kansas City, C B & Q R R 
Ar Omaha, C B & Q R R 


12 30 pm — A pril 1 
6 10 pm — A pril 1 


Lv Minneapolis, C & N W R R 
Lv St Paul, C & N W R R 
Lv Rochester, C & N W R R 
Lv Sioux City, C & N W R R 
Ar Omaha, C & N W R R 


9 20 a m — April 
9 55 am— A pril 

9 40 a m — April 
7 15 pm — A pril 

10 00 p m — April 


Lv Omaha, Union Pac R R 

Ar Ogden, Union Pac R R 

Lv Ogden, So Pac R R 

Ar Oakland, So Pac R R 

Ar San Francisco (by ferry from Oakland) 


10 30 p m — April 
(MT) 11 00 pm — A pril 
(PT) 10 15 pm— A pril 
7 00 pm — A pril 
7 30 p M — April 


POST-CONVENTION TOUR 


Lv San Francisco, So Pac R R 
Ar Merced (Yosemite Valiev), So Pac R R 

Note Saturday, April 9, spent in Yosemite Valiev 
Lv Merced, So Pac R R 
Lv Fresno, So Pac R R 
Ar Los Angeles, So Pac R R 

Note Los Angeles Headquarters — Los Angeles Biltmore 
Hotel Program of entertainment in Los Angeles, Sundaj 
and Monday, April 10-n 
f.v Los Angeles, Santa Fe R R 


11 40 pm — A pril 
4 55 am— A pril 

9 35 r m —April 
11 15 pm— A pril 
8 35 a m —April 


1 

I 

1 

I 

1 

1 

2 

2 

3 
3 


8 

9 

9 

9 

10 


12 30 pm — April 12 
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Ar Grand Canyon, Santa Fe R R 

Note Entire day spent at Grand Canyon with headquarters 
at El Tovar Hotel 
Lv Grand Canyon, Santa Fe R R 
Ar Winslow, Santa Fe R R 

Note At this point members may leave the train, and visit 
the Petrified Forest of Arizona, rejoining the same tram by 
motor coach at Holbrook. 

Ar Albuquerque, Santa Fe R R 
Ar Lamy, Santa Fe R R 

Note From this point is operated the Indian Detours Spe- 
cial one, two, or three-day motor tour to the New Mexico 
Rockies, visiting several Indian pueblos and ancient cliff ruins, 
may be arranged here 
Ar Kansas City, Santa Fe R R 

Note Members from Minneapolis, St Paul, Omaha, St 
Louis and points in the southeast will leave the party here 
Lv Kansas City, Santa Fe R R 
Ar Chicago, Santa Fe R R 


800 am — April 13 


7 45 pm— A pril 13 
7 40 am — A pril 14 


4 15 pm — A pril 14 
6 00 pm — A pril 14 


5 15 pm— A pril 15 


6 15 pm — April is 

7 20 am — A pril 16 


Lv Chicago, B & O R R 

Ar Washington, D C, B & O R R 

Ar Baltimore (Camden Station), B & O R R 

Ar Baltimore (Mt Royal Station), B & O R R 

Ar Wilmington, B & O R R 

Ar Philadelphia, B & O R R 

Ar New York (Jersey City Station), B & O R R 


I 45 pm — A pril 16 

8 40 am — A pril 17 

9 43 a m — April 17 
9 51 am — A pril J7 
n 11 am — April 17 
11 44 am— A pril 17 

1 43 pm — A pril 17 


Those not desiring to take the post-convention tour may return East by regular 
tram over the same or diversified routes from San Francisco, m a period of from four 
to five days, depending on the route selected They may, of course, go out with the special 
tram and return by other routes, either railroad, steamship by way of the Panama Canal, 
or by air There is a sailing over the Panama Pacific Line from Los Angeles, on April 11, 
arriving in New York April 25 Full details will be furnished by the Executive Secretarj 
upon request 

Air travel by way of the United Air Lines to the convention raaj be arranged at tlie 
following rates, and in the time indicated 


New York to San Francisco 

$16000 

31 hours 

Chicago to San Francisco 

11500 

23 l A b° urs 

Omaha to San Francisco 

95 76 

j 8 y $ b° l,rs 

Seattle to San Francisco 

43 98 

7 hours 

Los Angeles to San Francisco 

1895 

3 hours 


Similar rates from 137 cities in 30 states 


THE GENERAL BUSINESS MEETING OF THE COLLEGE will be held m San 
Francisco on Thursdaj, April 7, at 4 30 pm , immediately following the general scientific pro- 
gram of the afternoon All Masters and Fellows of the College arc urged to be present 
There will be the election of Officers, Regents and Governors, the reports of the Treasurer 
and the Executne Secretary , and the induction to office of the new President, Dr Francis M 
Pottenger, Monnnia, Calif 

THE CONVOCATION OF THE COLLEGE for the induction of ne\vl> -elected 
Fellows will take place Wednesdaj e\enmg, April 6, at 8 00 pm, in the Gold Ballroom of 
the Palace Hotel 



1053 


Program of the San Francisco Meeting 

After the induction of the new members, Dr O T A-\ erv, of New York City, 
will deliver an address on “The Role of Specific Carbohydrates in Pneumococcus Infection 
and Immunity,” following- which he will be awarded the John Phillips Memorial Prize by 
the President, Dr S Marx White After this President White will deliver the annual 
presidential address 

An informal reception to new members will follow immediately after the program 

THE ANNUAL BANQUET OF THE COLLEGE will be held at 7 3t> o’clock, 
Thursday evening, April 7, at the Palace Hotel All physicians of San Francisco and 
vicinity and visitors attending the Session are invited, with their ladies, by the members 
of the College and its Officers to attend this Banquet A special program will be announced 
later Tickets for the Banquet must be purchased at the Registration or Information 
Bureaus before 10 o’clock, Thursday morning 

ENTERTAINMENT FOR VISITING LADIES A special program of entertain- 
ment for the wives, daughters and friends of attending physicians is being arranged The 
ladies are most cordially invited to come to California, and to register with the Ladies’ 
Entertainment Committee 

THE COMMERCIAL EXHIBIT will be located near the Registration Headquarters 
at the Palace Hotel The Exhibit will be diversified, consisting of medical literature and 
texts, pharmaceutical products, apparatus and appliances, special foods, etc These exhibits 
are of real scientific value, and every member should definitely arrange to inspect all of 
them 


FINAL PROGRAM 
GENERAL SESSIONS 
San Francisco, Calif — April 4-8, 1932 

To provide for the General Sessions a program representative of the best and most 
advanced work of the year has been more difficult than in some of the previous meetings 
The time required for travel by some of the most distant Fellows not as yet air-minded 
may have proved to be occasionally a deterrent but a survey will show in spite of the 
difficulties a program of extraordinary breadth and wealth One circumstance more than 
compensates for the distances involved for many of the Fellows and Guests The re- 
sponse to invitations on the part of men m the West and on the Coast has beeii prompt 
and satisfactory A strong and active membership in the West has been faithful and per- 
sistent in attendance wherever the College met but, naturally, has been at a numerical 
disadvantage in the construction of programs To bring together a large amount of the 
work of this group provided an opportumty eagerly seized The large number of new 
names of active workers is in line with the policies followed in constructing this program 
The wealth of material submitted has made selection difficult The program is an un- 
usually full one 

Special attention may be called to certain features 

1 Diseases of the kidney receive consideration in three papers in the opening 
Session These papers are practical, of the most lively interest and by men known to 
every student of the problem 

2 The hvei is studied from both the experimental and practical standpoint as a 
part of the program on Tuesday afternoon 

3 On Tuesday evening a strong scientific program will include some of the out- 
standing work of the Hooper Foundation by its director The work on pulmonary tuber- 
culosis will include a summary of the ten years work at the Lymanhurst School for Tu- 
berculous Children, and the relation of the paranasal sinuses to general medicine will 
be discussed by a long time student of this problem The motion picture demolish ation 
of the factors m the defense of the respiratory mucosa should not be missed 

4 A series of papers on Wednesday afternoon co\crs some \er\ live topics on the 
blood vessels and, in addition to papers of practical clinical interest, includes an expo* 
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sition of the physics and physiology of arteriosclerosis and hy pci tension New facts 
about epilepsy are discussed and the Director of the Hooper Foundation closes the after- 
noon with an address on the protective measures of the State of California against food 
poisoning 

5 The endoennes do not go unheralded Sober masters of some of their mysteries 
will discuss them on Thursday afternoon For this year the ever-ready heart seems crowded 
somewhat into the background but circulatory failuie, cardiac complications and the elec- 
trocai diagram are found on the Thursday afternoon program 

6 Symposia have been replaced for the most part by groups of papers as outlined 
above One symposium of outstanding significance atones for the numerical lack The 
Frida j afternoon symposium on the autonouitc nervous system brings together the most 
authoritative students of its anatomy, physiology and clinical considerations, together with 
a resume of its most recent investigator, the surgeon It is planned so that the physician 
may have before him all of the recent great advances in knowledge of this field It is 
believed that this symposium alone will make attendance at this Sixteenth Annual Session 
worth while The Friday afternoon program closes with three papers of extraordinary 
interest following the symposium 

The lustoiy of medicine is of interest to so large a proportion of the membership 
that it receives attention again in the General Session A part of the Monday evening pro- 
gram is given to papers by two delightful exponents of the history of our profession 
Medicine in Utopia and the first aphorism of Hippocrates will be treated m a manner no 
one would wish to miss 

Those interested m the history of medicine will find opportunities in the clinic pro- 
gram unsurpassed at any previous session The San Francisco Committee has made 
special provision of papers and exhibits which should call out a large attendance These 
will be found in the clinic program 

An intermission has been provided every afternoon except Monday On that day 
everyone is fresh and the varied nature of the program makes an intermission less needed 
In addition it has been possible to ’visit the exhibits during the morning and the noon hour 
The intermissions will be properly signalled and it is hoped that every member will respond 
promptly m attending the programs as they are renewed The program this year is rich 
and varied and it will be necessary to keep to schedule at every moment 

The importance of visiting the exhibits cannot be ovet sti essed 


OPENING GENERAL SESSION 
Monday, April 4, I93 2 > 2 00 ^ ^ 
Gold Ballroom, Palace Hotel 


1 Addresses of Welcome _ , , 

Robert Gordon Sproul, President of the University of California 

Robert E Swain, President of Stanford University 

Langley Porter, Dean of the University of California Medical School 

William Ophuls, Dean of the Stanford University Medical School 

Junius B Harris, President of the California Medical Association 

Alson R Kilgore, President of the San Francisco County Medical Societj 

2 Reply to Address of ^Vel^me Amen can College of Physicians 

S Marx White* PresidSfitf*^™ 

3 Pathological Differentiations in Brigm->_^^ 

Jean Oliver, Brooklyn, NY 
(Guest) 

4 Clinical Differentiations in Bright’s Disease 

Thomas Addis* San Francisco, Calif 


\ 


*F A C P 



Program of the San Francisco Meeting 


1055 


5 The Relation of Nephrosis to Nephritis 

E T Bell, Minneapolis, Minn 
(Guest) 

6 Clinical Aspects of Gastric Secretion 

Arthur L Bloomfield,* San Francisco, Calif 

7 Practical Applications of Recent Discoveries m the Field of Gastro-intestinal 

Physiology 

Walter C Alvarez,* Rochester, Minn 

SECOND GENERAL SESSION 
Monday Evening, April 4, 1932, 8 00 P M 
Gold Ballroom, Palace Hotel 
Presiding Officer 

Wm J Kerr,* San Francisco, Calif 


1 The Clinical Study of the Atrophic Tongue 

Wm S Middleton,* Madison, Wis 

2 Medicine in Utopia 

Richard E Scammon, Minneapolis, Minn 

Dean of Medical Sciences of the University of Minnesota 
(Guest) 

3 The First Aphorism of Hippocrates 

George Dock,* Pasadena, Calif 

4 The Modern Hospital — Its Relationship to the Physician 

B W Black, Oakland, Calif 

Medical Director of the Highland Hospital of Alameda County 
(Guest) 


THIRD GENERAL SESSION 
Tuesday Afternoon, April 5, I 93 2 > 2 00 P M 
Gold Ballroom, Palace Hotel 
Presiding Officer 

Walter L Bierring,* Des Momes, la 


1 Some Aspects of Bile Function 

Carl L A Schmidt, Berkeley, Calif 
(Guest) 

2 The Effect of the Administration of Glucose and Insulin on the Glycogen Content 

of Normal and Experimentally Damaged Livers 
T L Althausen, San Francisco, Calif 
(Guest) 

3 Further Observations on Primary Carcinoma of the Liver in Chinese 

G F Strong, Vancouver, B C 
(Guest) 

H H Pitts, Vancouver, B C 
(Guest) 

4 Hepatic Pathology in Exophthalmic Goiter and the Graves Constitution 

Carl V Weller,* Ann Arbor, Mich 

5 The Element of Error m the Diagnosis of Jaundiced Patients — A Review of 500 

Cases Verified at Operation or Autopsj 
George B Eusterman,* Rochester, Minn 


*F A C P 
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6 Asthenia — Clinical Types and Principles of Therapy. 

George Morris Piersol,* Philadelphia, Pa 
Edward L. Bortz,* Philadelphia, Pa 

INTERMISSION 
Visit the Exhibits 1 

7 The Newer Aspects of Paradentosis (Pyorrhea) 

Hermann Becks, San Francisco, Calif 
(Guest) 

8 The Role of Bacteria in Asthma 

Robert L Benson, Portland, Ore 
(Guest) 

9 Rocky Mountain Spotted Fever 

G Gill Richards, - ' Salt Lake City, Utah 

10 The Significance of Fever 

Hobert A Reimann, Minneapolis, Minn 
(Guest) 

11 Poisonous Spider Bites 

Emil Bogen, Olive View, Calif 
(Guest) 

12 Studies on the Chemotherapy of Amebiasis 

Chauncey D Leake, San Francisco, Calif 
(Guest) 


FOURTH GENERAL SESSION 
Tuesday Evening, April 5, 1932, 8 00 P M 
Gold Ballroom, Palace Hotel 
Presiding Officer 
J C Meakins,* Montreal, Que 


1 Recent Studies in Equine Encephalomyelitis Discussion and Motion Picture Films 

Karl F Meyer, San Francisco, Calif 

Director of the George Williams Hooper Foundation 
(Guest) 

2 Ten Years at the Lymanhurst School for Tuberculous Children 

J Arthur Myers,* Minneapolis, Minn 

3 Treatment of Cavities in Pulmonary Tuberculosis 

LeRoy S Peters,* Albuquerque, N M 

4 Atelectasis and Tuberculosis 

W Warner Watkins,* Phoenix, Ariz 
H P Mills,* Phoenix, Ariz 
Fred G Holmes,* Phoenix, Ariz 

5 The Paranasal Sinus Problem in the Practice of Medicine 

Arthur D Dunn,* Omaha, Nebr 

6 Mechanical Factors in the Defense of the Respiratory Mucosa A Motion Picture 

Demonstration 

Anderson Hilding, Rochester, Mum 
(Guest) 
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FIFTH GENERAL SESSION 
Wednesday Afternoon, April 6, 1932, 2 00 P M 
Gold Ballroom, Palace Hotel 
Presiding Officer 

George Morris Piersol,* Philadelphia, Pa 

1 The Treatment of Raynaud’s Disease by Repeated Exposure to Cold 

Wm J Kerr,* San Francisco, Calif 

2 Physics and Physiology of Arteriosclerosis and Hypertension 

Carl J Wiggers,* Cleveland, Ohio 

3 Aortic Hypoplasia as a Cause of Death 

Edgar T Herrmann,* St Paul, Minn 

4 Clinical Diagnosis of Pulmonary Artenoslerosis 

Henry L Ulrich,* Minneapolis, Minn 

5 Primary (Essential) Hypertension — A Clinical and Morphological Study of Three 

Hundred and Seventy-five Cases 
Francis D Murphy,* Milwaukee, Wis 

6 Hypertension — A Follow-up Study After Eight to Fifteen Years 

J N Blackford,* Seattle, Wash 

INTERMISSION 
Visit the Exhibits' 

7 Demonstration and Use of the Radiotherm in Disease of the Circulation 

C F Tenney,* New York, N Y 

8 Experimental Bases for Vaccine Treatment of Chronic Arthritis with Summary 

of Results of Treatment 
B J Clawson, Minneapolis, Minn 
(Guest) 

9 Metabolic Abnormalities in Obesity 

Russell Wilder, Rochester, Minn 
(Guest) 

10 Some Recent Observations Regarding the Nature of Epilepsy 

Irvine McQuarrie, Minneapolis, Minn 
(Guest) 

n The Present Status of the Ketogenic Diet m the Treatment of Epilepsy 
D Schuyler Pulford,* Woodland, Calif 

12 The Protective Measures of the State of California Against Food Poisoning 
Karl F Meyer, San Francisco, Calif 

Director of the George Williams Hooper Foundation 
(Guest) 


Wednesday Evening, 8 00 PM 
Gold Ballroom, Palace Hotel 

CONVOCATION OF THE COLLEGE 

The general profession and the general public are cordially muted No special ad- 
mission tickets are required Evening dress is recommended 

1 Convocation Ceremony 

2 Address The Role of Specific Carbohydrates m Pneumococcus Infection and Im- 

munity 

O T Averj, New York, N Y 


*F A C P 
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3 Presentation of the John Phillips Memorial Prize 

4 Presidential Address 

S Marx White, Minneapolis, Minn 

Reception to Nciu Mcmbcis 

An informal reception to new members will follow immediately after the Convoca- 
tion exercises Newly inducted Fellows should sign the Roster and secure their Fel- 
lowship Certificates following the Convocation program 

SIXTH GENERAL SESSION 
Thursday Afternoon, April 7, 1932, 2 00 P M 
Gold Ballroom, Palace Hotel 
Presiding Officer 

Charles G Jennings,* Detroit, Mich 


1 The Biological and Clinical Importance of Ovary-Stimulating Substances 

C Frederic Fluhmann, San Francisco, Calif 
(Guest) 

2 Animal Experiments with Adrenal Cortical Extracts 

C L Connor, San Francisco, Calif 
(Guest) 

J L Carr, San Francisco, Calif 
(Guest) 

3 A Chemical Study of the Suprarenal Gland 

E C Kendall, Rochester, Minn 
(Guest) 

4 The Clinical Syndromes of Adrenal Hyperfunction Illustrated by Lantern Slides 

Hans Lisser,* San Francisco, Calif 

5 Various Clinical Syndromes Associated with Diseases of the Suprarenal Glands 

L R Roivntree,* Rochester, Mum 

INTERMISSION 
Visit the Exhibits f 

6 Modern Muscle Physiology and Circulatory Failure 

Jonathan C Meakins,* Montreal, Que 

7 The Cardiac Complications of Funnel-breast 

James Gray Carr,* Evanston, 111 

8 A Study of 800 Abnormal Electrocardiograms and Associated Clinical Findings 

Martin A Mortensen,* Battle Creek, Mich 
The Annual General Business Meeting of the College will be held immediate y 
after the last paper All Masters and Fellows are urged to be present Official reports 
from the Executive Secretary and Treasurer will be read, new Officers, Regents and 
Governors will be elected, and the President-Elect Dr Francis M Pottenger, will be 
inducted into office 


Thursday Evening, 7 30 PM 
Palace Hotel 

THE ANNUAL BANQUET OF THE COLLEGE 
Toastmaster Dr Arthur L Bloomfield,* Professor of Medicine, Stanford University 
Medical School 

Address “A Great Country' Doctor " 

Dr Charles J Singer, University of London, London, England 


*F. A C P 
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FINAL GENERAL SESSION 
Friday Afternoon, April 8, 1932, i 00 PM 
Gold Ballroom, Palace Hotel 
Presiding Officer 

Francis M Pottenger,* Monrovia, Calif 


SYMPOSIUM ON THE AUTONOMIC NERVOUS SYSTEM 

1 Anatomy 

a General Considerations 

b Distribution to Skeletal Muscles and Blood Vessels 
S W Ranson, Chicago, 111 
(Guest) 

2 The Functions of the Autonomic Nervous System and Its Chemical Agents 

Walter B Cannon, Boston, Mass 
(Guest) 

3 Clinical Considerations Control of Heart, Lungs and Bronchi 

Harry L Alexander, St Louis, Mo 
(Guest) 

4 Control of Blood Pressure and Renal Function 

Hildmg Berglund, Minneapolis, Minn 
(Guest) 

INTERMISSION 
Visit the Exhibits' 

5 Control of Gastro-intestmal Tract 

A J Carlson,* Chicago, 111 

6 The Results of Sympathectomy in the Treatment of Peripheral Vascular Diseases, 

Hirschsprung’s Disease and Cord Bladder 
Alfred W Adson, Rochester, Minn 
(Guest) 

7 Moving Picture Film “Behaviour of Animals Deprived of the Sympathetic System” 

Walter B Cannon, Boston, Mass 
(Guest) 

8 Leukopenia Its Clinical Significance, with Special Reference to Aleukemic Leukemia 

and Leukemoid Conditions 
Stacy R Mettier,* San Francisco, Calif 

9 The Action of Benzol, Roentgen Ray and Radium on the Blood and Blood-forming 

Organs 

Edwin E Osgood, Portland, Ore 
(Guest) 

10 Some Important Factors m Edema Formation 
Eaton M MacKay, San Diego, Calif 
(Guest) 


SPECIAL CLINICS AND DEMONSTRATIONS 
Clinics and demonstrations will be held in the forenoons from 9 00 to 12 00 daily, 
Tuesday to Friday, inclusive 

Tickets will be required for each and every one of the special clinics, ward rounds 
and demonstrations The co-operation of everyone m securing his clinic tickets will 
assist greatly in distributing the attendance according to the capacitj of each program 
It is self-evident that a ward round arranged for tw'entj-five will lose its value for all if 
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forty or fifty are present Ticket registration naturally is the only effective method of 
keeping the attendance within the capacities indicated 

To all members of the College, registration blanks for the clinics and demonstrations 
have been distributed with the final program 


A-l Tuesday, April 5, 1932 

UNIVERSITY OF CALIFORNIA HOSPITAL 
(Parnassus and Third Avenues) 

Toland Hall, First Floor 
(Capacity — 167) 

9 00- 9 45 Mistakes m the Treatment of Heart Disease 
James B Herrick, Chicago, HI 

9 45-10 30 Venous Pressure Determinations as Related to the Diagnosis and Treat- 

ment of Cardiac Decompensation 
William S Middleton, Madison, Wis 

10 30-n 00 Medical Clinic on Cardiovascular Diseases 

William J Kerr 

11 00-11 30 Medical Clinic on Cardiovascular Diseases 

John J Sampson 

11 30-12 00 Medical Clinic on Cardiovascular Diseases 
Eugene S Kilgore 


A-II 

UNIVERSITY OF CALIFORNIA HOSPITAL 
(Parnassus and Third Avenues) 

Room 310, Third Floor 
(Capacity— 35) 

Medical Clinic on Tuberculosis 

9 00-10 00 Manifestations of Clinical Tuberculosis in the Adult 
F M Pottenger, Monrovia, Calif 

10 00-11 00 Juvenile Tuberculosis 

Chesley Bush 

11 00-12 00 Tuberculosis and Tuberculous Infections Among Nurses 

Sidney J Shipman and Elizabeth A Davis 


A-1II 

UNIVERSITY OF CALIFORNIA HOSPITAL 
(Parnassus and Third Avenues) 

Ward A, Fourth Floor 
(Capacity — 15) 

9 00-10 00 Ward Rounds Cases of Cholecystitis 
John M Blackford, Seattle, Wash 

10 00-11 00 Medical Aspects 

Fred H Kruse 

11 00-12 00 Surgical Aspects 

H Glenn Bell 
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9 oo-io oo 

10 00-12 oo 


B-I 


9 oo- 9 4 s 

9 45 -n oo 

II 00-12 00 

B-II 


9 oo- 9 30 

9 30-10 oo 

10 oo-u oo 

11 00-12 oo 

B-III 


9 oo-io oo 

10 oo-n oo 

11 00-12 00 
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UNIVERSITY OF CALIFORNIA HOSPITAL 
(Parnassus and Third Avenues) 

Ward E, Fifth Floor 
(Capacity — 15) 

Ward Rounds Gastro-mtestmal Diseases 
George B Eusterman, Rochester, Minn 
Ward Rounds Gastro-mtestinal Diseases 

Elbridge J Best and Alexander G Bartlett 


UNIVERSITY OF CALIFORNIA MEDICAL SCHOOL 
Medical School Building 
(Parnassus and Second Avenues) 

Cole Hall, Third Floor 
(Capacity — 200) 

The Treatment of Syphilitic Aortitis 
T Homer Coffen, Portland, Ore 
Symposium on Syphilis 
Dermatological Aspects 

Howard Morrow, Hiram E Miller and Norman N Epstein. 
Neurological Aspects 
Edward W Twitchell 


UNIVERSITY OF CALIFORNIA MEDICAL SCHOOL 
Medical School Building 
(Parnassus and Second Avenues) 
Pharmacology Laboratory, Third Floor 
(Capacity— 50) 

Intravenous Magnesium Sulphate in Hypertension 
H H Lissner, Los Angeles, Calif 
A Study of Substitutes for Epinephrin 
C H Thienes, Los Angeles, Calif 
Recent Advances m Pharmacology 
Chauncey D Leake 

Discussion and Demonstration of Vaccines and Sera 
Max S Marshall 


UNIVERSITY OF CALIFORNIA MEDICAL SCHOOL 
Medical School Building 
(Parnassus and Second Avenues) 

Medical Teaching Room, First Floor 
(Capacity— 34) 

Lesions of the Diaphragm 
J Homer Woolsey 
Studies in Hemochromatosis 
T L Althausen 

Use of Potassium Acetate and Quimdine m Cardiac Irregularities 
John B Lagen 
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9 oo-io oo 
io oo-io 30 

10 30-11 oo 

11 00-12 00 

C-l 


9 oo-io oo 

10 00-11 00 

11 00-12 00 

C-II 


9 OO-IO 00 
10 OO-IO 30 

10 30-11 oo 

11 00-11 30 
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UNIVERSITY OF CALIFORNIA MEDICAL SCHOOL 

Medical School Building 
(Parnassus and Second Avenues) 

Surgical Teaching Room, First Floor 
(Capacity — 20) 

The Problem of Diabetes m Hyperthyroidism 
Henry J John, Cleveland, Ohio 

Relationship between Chronic Thyroiditis and Exophthalmic Goiter 
Henry H Searls 
Basal Rate in Toxic Adenoma 
Henry H Searls 
Malignant Goiter 
Robertson Ward 


UNIVERSITY OF CALIFORNIA MEDICAL SCHOOL 

College of Dentistry Building 
(Parnassus and First Avenues) 

Amphitheater, Third Floor 
(Capacity — 168) 

Chronic Chlorosis 

Stacy R Mettier , 

Clime on Hodgkin’s Disease 
Clinical Aspects 

Ernest H Falconer 
Roentgenological Aspect 
Robert S Stone 


UNIVERSITY OF CALIFORNIA MEDICAL SCHOOL 

College of Dentistry Building 
(Parnassus and First Avenues) 

Classroom A, Third Floor 
(Capacity — 82) 

Symposium on Hypertension 

Arterial Hypertension 

C G Jennings, Detroit, Mich 
Clinical Aspects of Hypertension 
Ernest S duBray 
Experimental Hypertension 
Dudley W Bennett 
Eyeground Changes m Hypertension 
Joseph L McCool 
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C-III 

UNIVERSITY OF CALIFORNIA MEDICAL SCHOOL 
College of Dentistry Building 
(Parnassus and First Avenues) 

Classroom B, Third Floor 
(Capacity— 40) 

9 00-10 00 Subject to be announced 

Charles J Bloom, New Orleans, La 

Introduction of Communicable Diseases on Ships 

10 00-11 00 Pneumonia, Meningitis, Ventilation 

Jacob C Geiger 

11 00-12 00 Clinical Aspects and Treatment of Communicable Diseases 

Alfred C Reed 


D-I 

UNIVERSITY OF CALIFORNIA 
Life Sciences Building, Berkeley 
Room 2000, Second Floor 
(Capacity — 560) 

Departments of Bacteriology and Protozoology 
10 00-10 30 Bacterial Flora of Infected Antra 

T D Beckwith and Francis M Shook 

10 30-11 00 Human Amebiasis 

C A Kofoid 

11 00-11 is Argasive Ticks of the Genus Ornithodorus 

W B Herms 

11 15-n 30 An Obstinate Case of Intestinal Myiasis 
W B Herms 


D-II 

UNIVERSITY OF CALIFORNIA 
Life Sciences Building, Berkeley 
Room 2003, Second Floor 
(Capacity — 208) 

Departments of Hygiene and Public Health 
10 00-10 30 Statistical Pitfalls in Medical Research 
Frank L Kelly and E L Lucia 

10 30-11 00 The Relation of the Degree of Dysmenorrhea to Health Experience and 
Physical Measurement 
Ruby L Cunningham 

n 00-11 30 Demonstration of the Kellogg Test for Diphtheria Immunity 
Wilfred H Kellogg 


D-III 

UNIVERSITY OF CALIFORNIA 
Life Sciences Building, Berkeley 
Room 2503, Second Floor 
(Capacity — 208) 

Departments of Biochemistry, Nutrition and Phjsiolog} 

10 00-10 30 The Effect of the Calcium and Phosphorus Content of the Diet and of Vitamin 
D upon Response to Parathyroid Extract Injection 
A F Morgan 
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t 

10 30-10 50 The Relation of Diffusible Calcium to Certain Diseases 
David M. Greenberg 

10 50- 11 10 Some Phases of Carbohydrate Metabolism 

I L Chaikoff 

11 10-11 30 Some Phases of the Physiology of Blood Formation 

Skerburne F Cook 

INSTITUTE OF EXPERIMENTAL BIOLOGY 
Note Demonstrations will be held by Professor Herbert M Evans and Staff in the 
Anatomy Department, Life Sciences Building 

E-I 

STANFORD UNIVERSITY MEDICAL SCHOOL 
Medical School Building 
(Clay and Webster Streets) 

Lane Hall, Second Floor 
(Capacity— 333) 

9 00-10 00 Medical Clinic on Cardiovascular Diseases 
David P Barr, St Louis, Mo 

10 00-11 00 Medical Clinic 

Arthur L Bloomfield 

11 00-12 oo Medical Clinic 

William F Cheney 

E-II 

STANFORD UNIVERSITY HOSPITAL 
(Clay and Webster Streets) 

Physiotherapy Department, Second Floor 
(Capacity — 15) 

9 00-12 00 Clinic on Physical Therapeutics 

H L Langnecker 

E-III 

STANFORD UNIVERSITY HOSPITAL 
(Clay and Webster Streets) 

Operating Amphitheater, Sixth Floor 
(Capacity — 71) 

9 00- 9 45 Studies with the Closed Intestinal Loop 
George E Burget, Portland, Ore 
9 45-10 30 Treatment of Stenosis of the Esophagus 
John H Fitzgibban, Portland, Ore 

10 30-11 00 Anesthesia from the Internist’s Standpoint. 

Caroline B Palmer and Staff 

11 00-11 30 Whole Blood Transfusion, Demonstration of Technique 

LeRoy Brooks 

11 30-12 00 Bone Tumors A General Practice Problem 
Merrill Mensor. 


E-IV 


STANFORD UNIVERSITY HOSPITAL 
Children's Ward, Fourth Floor 
(No Program on Tuesday) 
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9 00- 9 15 
9 IS- 9 30 

9 30-10 is 

10 15-n 00 

11 00-11 30 
11 30-12 00 


STANFORD UNIVERSITY MEDICAL SCHOOL 
Medical School Building: 

(Clay and Webster Streets) 

Room 311, Third Floor 
(Capacity — 112) 

The Use of Dessicated Posterior Pituitarj in a Case of Diabetes Insipidus 
Harold B Myers, Portland, Ore 
The Pathology of Hyperthyroidism 
Frank R Menne, Portland, Ore 
Ovary-Stimulating Substances in the Blood of Women 
C Frederic Fluhmann 

Addison’s Disease with Tumors of Suprarenals 
Donald A Carson 
Results after Total Thj roidectomy 

Willard E Kay and Philip IC Gilman 
Experimental Hypophysectomy 
Frederick L Reichert 


F-I 


9 00- 9 45 
9 45 10 30 
10 30-11 00 


11 oo-n 30 


11 30-12 00 


STANFORD UNIVERSITY MEDICAL SCHOOL 
Nurses’ Home 
(2340 Clay Street) 

Assembly Room, First Floor 
(Capacity— 280) 

Generalized Tuberculosis 

Allen K Krause, Tucson, Ariz 
Treatment of Pulmonary Cavities 
Charles W Mills, Tucson, Ariz 

A Study of the Bronchial, Pulmonary and Lymphatic Circulation of the 
Lungs under Various Pathological Conditions, Experimentally Pro- 
duced 

Emile F Holman 

A Discussion of the Relationship of Upper Respiratory Infection to Acute 
and Chronic Tuberculous and Pyogenic Pulmonarj Disease 
Philip H Pierson 

Infection of Accessory Nasal Sinuses as a Factor in Diseases of the Lungs 
Samuel H Hurwitz and Edward C Sew all 


F-II 

STANFORD UNIVERSITY MEDICAL SCHOOL 
Nurses’ Home 
(2340 Clay Street) 

Room 5, First Floor 
(Capacity— 74) 

9 00- 9 30 (Subject to be announced later ) 

Sydney R Miller, Baltimore, Md 
9 30-10 00 Demonstration of Coccidioidal Granuloma 
Ernest Dickson and Staff 

10 oo-xo 30 Remarks on Bone Marrow Biopsj Studies 

Harry A Wyckoff and Loren R Chandler ' 
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10 30-11 00 Studies m the Behavior of a Benign Transplantable Tumor 

Ludwig A Emge. 

11 00-11 20 Diuretics and the Mechanism of Diuresis 

Andrew B Stockton 

11 20-11 40 Experimental Studies of Epinephrine Substitutes 
Maurice L Tainter 

11 40-12 00 Protective Action of Colloidal Dyes in Intoxication 
Paul J Hanzlik 


F-III 

STANFORD UNIVERSITY MEDICAL SCHOOL 
Nurses’ Home 
(2340 Clay Street) 

Room 4, First Floor 
(Capacity — 80) 


g 00- 9 30 
9 30-10 00 
10 00-10 30 

10 30-11 00 

11 00-11 20 
11 20-11 40 
11 40-12 00 


The Heart m Hypothyroidism 
Homer Rush, Portland, Ore 

The Three Common Types of Blood Pressure in Vascular Disease 
Willard J Stone, Pasadena, Calif 

Anomalies of the Great Vessels of the Chest 
William Dock 

Graphic Records of Gallop Rhythm 
J K Lewis 

Prediction and Measurement of the Cardiac Silhouette 
Robert R Newell 

Circulatory Changes in the Fundus Oculi 
Hans Barkan 

Pitfalls m the Diagnosis of Hydrothorax in Cardiac Decompensation 
Wm W Newman 


STANFORD UNIVERSITY MEDICAL SCHOOL 
Prechnical Departments, Palo Alto 
(No Program on Tuesday) 


SAN FRANCISCO HOSPITAL 
(22nd Street and Potrero Avenue) 
University of California Service 
Ward E, First Floor 
(Capacitj — 20) 


9 00-10 00 
jo 00- 1 1 00 


Ward Rounds (Ward E, First Floor) 

LeRoj H Briggs and Staff 

Ward Rounds Cardiovascular Diseases (Ward H, Fourth Floor) 
* George' Morris Picrsol, Philadelphia, Pa 
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H-II 

SAN FRANCISCO HOSPITAL 
(22nd Street and Potrero Avenue) 

University of California Service 
Amphitheater, Third Floor 
(Capacity — 100) 

9 00-n 00 Symposium on Pulmonary Tuberculosis 

Harold Brunn, A Lincoln Brown and Esther Rosencrantz 
11 00-12 00 Medical X-Ray Conference 

Lloyd Bryan and the Medical and Surgical Staffs 


H-III 

9 00-10 00 

10 00-10 15 
10 15-10 45 

10 45-n 00 

11 00-12 00 


SAN FRANCISCO HOSPITAL 
(22nd Street and Potrero Avenue) 

University of California Service 
Council Room, First Floor 
(Capacity— 35) 

Differential Diagnosis of Bronchogenic Carcinoma 
Marr Bisaillon, Portland, Ore 

Exhibition of Anatomical Drawings 
Curie L Callander 

Exhibition of 350 Gall Stones Discussion of Their Etiology 
Stanley Mentzer 

Motion Picture of Operation of Pulmonary Embolectomy 
A Lincoln Brown 

Recognition of Intestinal Obstruction and Some Aspects of Gastrointesti- 
nal Surgery 
George K Rhodes 


H-IV 

SAN FRANCISCO HOSPITAL 
(22nd Street and Potrero Avenue) 

University of California Service 
Ward 30, Fifth Floor 
( Capacity — 20) 

9 00-10 30 Pediatric Clinic Endocrine Disorders 

Orville Barbour, Peoria 111, and Wm Anthony Reilly 

10 30-12 00 Ward Rounds Tuberculosis in Infants with Special Reference to Prognosis 

William Anthony Reilly 


H-V 

SAN FRANCISCO HOSPITAL 
(22nd Street and Potrero Avenue) 
University of California Service 
Ward C Office, Third Floor 
(Capacity — 10) 

Demonstration of Eyegrounds 
Warren D Horner 


9 00-11 00 
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7 


9 00- 9 40 
9 40-xo 10 
IO IO-XO 40 

10 40-11 00 

11 00-11 30 
II 30-12 00 


CHILDREN’S HOSPITAL 
(3700 California Street) 

Nurses’ Home 

Recreation Hall, Annex, First Floor 
(Capacity — 100) 

Allergy in Infancy and Childhood 
George Piness, Los Angeles, Calif 
Presentation of Allergic Cases 

J M Bierman and H E Thelander 
Rheumatic Endocarditis Presentation of Cases 
Ann Purdy 

Tremendous Enlargements of the Left Auricle in a Patient with Long- 
standing Mitral Stenosis, Auricular Fibrillation and Adhesive Peri- 
carditis, Report of a Case 
E Richmond Ware, Los Angeles, Calif 
Blood Pictures of Healthy Infants 
Gain F Gelston 
Presentation of Cases 
Myrl M Morris 


J 

FRANKLIN HOSPITAL 
(14th and Noe Streets) 
(No Program on Tuesday) 


K 


9 00- 9 45 

9 '45-io 30 

10 30-11 15 

11 15-12 00 


FRENCH HOSPITAL 
(Geary Street and 5th Avenue) 

Auditorium, First Floor 
( Capacity — 250) 

Clinic on Postoperative Pulmonary Complications 
Maurice C Pmcoffs, Baltimore, Md 
Visualization of Gall Bladder by Plain Film 
Lloyd B Crow. 

Diagnosis and Localization of Tumors of the Brain 
E B Towne 

Acute Contraction of Muscles Due to Trauma and Excessive Venous Hemor- 
rhage in Closed Fractures of the Extremities 
Ethan H Smith 


L 

LAGUNA. HONDA HOME 
(7th A-vcnuc and Dcwcj Bl\d ) 
(No Program on Tuesday) 


LET TERM AN GLNER \L HOSPITAL 
United States Presidio 
(No Program on Tuc«.d.i>) 
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N 

MARINE HOSPITAL 

(14th Avenue and Lake Street) 

(No Program on Tuesday) 


0 

MARY’S HELP HOSPITAL 
(145 Guerrero Street) 

(No Program on Tuesday) 


P -7 

MOUNT ZION HOSPITAL 
Nursing School Auditorium, First Floor 
(234S Sutter Street) 

(Capacity — 300) 


9 00- 9 30 

9 30-10 00 

10 00-10 30 

10 30-11 00 
it 00-11 30 

11 30-12 00 


Diagnosis of Organic Diseases of the Nervous Sjstem 
Samuel D Ingham, Los Angeles, Calif 
A Few Interesting Neurological Experiences 
W F Beerman 
Myasthenia Gravis 

Mervyn H Hirschfeld 

Cultivation of Anterior Poliomyelitis Virus 
Frederick Eberson 
Physiology of Dreams 
E O Jellinek 

Thrombosis of the Anterior Spinal Arterj 
Julian M Wolfsohn 


P-II 

MOUNT ZION HOSPITAL 
Nursing School Classroom, First Floor 
(No Program on Tuesdaj) 


Q 

ST FRANCIS HOSPITAL 
(Hyde and Bush Streets) 
(No Program on Tuesdaj ) 


R 

ST JOSEPH’S HOSPITAL 
(Park Hill and Buena Vista Avenues) 
(No Program on Tuesdaj) 
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(27th and Valencia Streets) 
(No Program on Tuesday ) 
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9 oo- 9 45 
9 45-10 30 

10 30-11 15 

11 15-12 00 

T-II 

9 00-10 00 

10 00-11 00 

11 00-12 00 

T-I 1 1 

9 00-10 30 

10 30-12 00 

u 

9 00-10 00 
10 00-12 00 
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ST MARY'S HOSPITAL 
(Hayes and Stanyan Streets) 

Auditorium, Second Floor 
(Capacity — 400) 

A Clinical Review of Pulmonary Infection 
Donald J Frick, Los Angeles, Calif 
Aortic Hypoplasia 

Edgar T Herrmann, St Paul Mmn 
Carbon Dioxide in the Treatment of Bronchopneumonia of Children . 
Randolph G Flood 

Systolic Murmurs Their Significance Eialuated by Fltibroscopic Examination 
of the Left Auricle in Oblique Position Moving Pictures 
Harry Spiro 


ST MARY’S HOSPITAL 
(Hayes and Stanyan Streets) 

Lecture Room No 1, First Floor 
(Capacity— 75) 

The Relationship of the Internist to the Surgeon in the Handling of Surgical 
Diabetes 

Leander A Riely, Oklahoma City, Okla 
Chylothorax 

Thomas J Lennon 

Presentation of Selected Dermatological Cases 
Harry E Alderson 


ST MARY’S HOSPITAL 
(Hayes and Stanyan Streets) 
Lecture Room No 2, Third Floor 
(Capacity — 50) 

Muscular Dystrophies Presentation of Cases 
Milton B Lennon 

Scope and Field of the Private Hospital Laboratory 
Elmer W Smith 


SHRINERS HOSPITAL FOR CRIPPLED CHILDREN 
(19th Avenue and Moraga Street) 

Clinic Waiting Room, First Floor 
(Capacity— 75 ) 

Ward Rounds 
S L Haas 
Presentation of Cases 
S L Haas 

a Results of Muscle Transplantation m Paralysis Following Anterioi 
Poliomyelitis 

b Operative Treatment for Tuberculosis of the Hip 
c Results after Reduction of Congenital Dislocation of the Hip Joint 
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v 


9 00-10 00 
10 00-10 30 

10 30-n 30 

11 00-12 00 


SOUTHERN PACIFIC HOSPITAL 
(Fell and Baker Streets) 

Auditorium, Fifth Floor 
(Capacity — 125) 

The Recognition and Management of Cardiac Pam 

Louis F Bishop and Louis F Bishop, Jr, New York, N Y 
Some Etiological Factors in Precordial Pam 
Bernard Kaufman 

The Justification for the Diagnosis of Angina Pectoris 
Philip K. Brown 
Cervical Sympathectomy 

a Dissections of the Cervical Sympathetic 
John D Humber 

b Operative Results with Demonstration of Cases 
Walter B Coffey 


W 

SAN FRANCISCO COUNTY MEDICAL SOCIETY BUILDING 
(2180 Washington Street) 

Meeting Room 
(Capacity — 100) 

Early History of Medicine on the Pacific Coast 
9 00- 9 45 Mexico 

Nathan Van Patten 
9 45-10 30 Peru 

Jay Randolph Sharpsteen 

10 30-11 is California 

Henry Harris 

11 15-12 00 Pacific Northwest 

Olof Larsell 


Wednesday, April 6, 1932 
A-I 

UNIVERSITY OF CALIFORNIA HOSPITAL 
(Parnassus and Third Avenues) 

Toland Hall, First Floor 
(Capacity — 167) 

9 00- 9 30 Clinical Studies on the Treatment of Amebiasis with Carbarsone 

William M James, Panama, R P, Hamilton H Anderson and Dorothy 
Koch 

9 30-12 00 Clinic on Amebiasis 

Ernest L Walker, Alfred C Reed and Chauncey D Leake 


A-II 

UNIVERSITY OF CALIFORNIA HOSPITAL 
(Parnassus and Third A'senues) 

Room 310, Third Floor 
(Capacity — 35) 

9 00- 9 45 Hemochromatosis, Subacute Yellow Atrophj of the Lner and Iron Retention. 
Adolph Sachs, Omaha, Nebr 
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9 4S-io 00 Studies on Cirrhosis of the Liver 
Frank R Menne, Portland, Ore 
10 00-11 00 Cirrhosis of the Liver 

Fred H Kruse and T J Althausen 
ix 00-12 00 Serum Proteins m the Malnourished 
Frederick Bruckman 


A-III 

UNIVERSITY OF CALIFORNIA HOSPITAL 
(Parnassus and Third Avenues) 

Ward A, Fourth Floor 
(Capacity — 15) 

9 00 10 00 Ward Rounds Cardiovascular Diseases 
George Dock, Pasadena, Calif. 

10 00-11 00 Ward Rounds 

Harry L Alexander, St Louis, Mo 

11 00-12 00 Ward Rounds 

Herbert W Allen 


A-IV 

UNIVERSITY OF CALIFORNIA HOSPITAL 
(Parnassus and Third Avenues) 

Ward E, Fifth Floor 
(Capacity — 15) 

9 00-10 00 Ward Rounds The Heart in Pregnancy 

S Marx White, Minneapolis, Minn 

10 00-11 00 Ward Rounds Heart Disease before and after Middle Life 

George E Ebright 

11 00-12 00 Ward Rounds 

Felix Cunha 


B-I 

UNIVERSITY OF CALIFORNIA MEDICAL SCHOOL 
Medical School Building 
(Parnassus and Second Avenues) 

Cole Hall, Third Floor 
(Capacity — 200) 

9 00- 9 30 1 Some Organizations of Questionable Etiological Significance Isolated 

from Stools and Urine Submitted for Examination for Members of 
the Typhoid-Paratyphoid-Dysentery Group 
2 The Nature of the Slow-Lactose-Fermenting B„ Coh Found in 
Stools and Urine 
Harry J Sears, Portland, Ore 

The Problem of Undulant Fever in the West 
9 30-11 00 Etiology and Epidemiology 
Karl F Meyer 

11 00-12 00 Clinical Types Presentation of Cases 
William J Kerr 



i 
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B-II 

UNIVERSITY OF CALIFORNIA MEDICAL SCHOOL 
Medical School Building 
(Parnassus and Second Avenues) 

Pharmacology Laboratory, Third Floor 
(Capacity — so) 

9 00-12 00 Climco-Pathological Conference Endocrine Disorders 

L G Rowntree, Rochester, Minn, H Lisser, Frank Hinman, Howard 
W Fleming and Charles L Connor 

B-I1I 

UNIVERSITY OF CALIFORNIA MEDICAL SCHOOL 
Medical School Building 
(Parnassus and Second Avenues) 

Medical Teaching Room, First Floor 
(Capacity — 34) 

9 oo-xo 30 Clinic on Allergy in Infancy and Childhood 

George Piness, Los Angeles, Calif , Francis S Smith and Minnola Stallings 

10 30-11 00 Intestinal Allergy 

Albert H Rowe 

11 00-11 30 The Role of Bacteria m Allergy 

Robert L Benson, Portland, Ore 
11 30-12 00 Medical Clinic on Allergy 
Irwin C Schumacher 


B-IV 

UNIVERSITY OF CALIFORNIA MEDICAL SCHOOL 
Medical School Building 
Surgical Teaching Room, First Floor 
(Capacity — 20) 

9 00-10 00 The Problems Relating to the Use of Thallium in Rodent Control 
Tracy I Storer, Davis, Calif 

10 00-12 00 Experiences m the Recent Outbreak of Thallium Poisoning in California — 
Clinical Features 
H M Ginsburg, Fresno, Calif 
Pathological Studies on Fatal Cases 
C E Nixon, Fresno, Calif 


C-I 

UNIVERSITY OF CALIFORNIA MEDICAL SCHOOL 
College of Dentistry Building 
(Parnassus and First Avenues) 

Amphitheater, First Floor 
(Capacity — 168) 

9 00- 9 45 The Etiology and Treatment of Abscess of the Lung 
James Alex Miller, New York, N Y 
9 4S-IO 15 Pulmonarj Suppuration Medical Aspects 
Sidnej J Shipman 
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10 15-11 15 Pulmonary Suppuration Surgical Aspects 

Harold Brunn 

11 15-11 30 Etiology of Pulmonary Emphysema 

M Prinzmetal 

11 30-12 00 Postoperative Pulmonary Atelectasis 
William B Faulkner, Jr 


C-II 

UNIVERSITY OF CALIFORNIA MEDICAL SCHOOL 
College of Dentistry Building 
(Parnassus and First Avenues) 

Classroom A, Third Floor 
(Capacity — $2) 

9 00-10 00 Vaccine Treatment of Chronic Arthritis 

B J Clawson, Minneapolis, Minn 
Clinics on Backache 

10 00-10 30 Orthopedic Clinic 

LeRoy Abbott 

10 30-11 00 Medical Clinic 

William L Bender 

11 00-11 30 Gynecological Clinic 

Alice F Maxwell 

11 30-12 00 Neurological Clinic 

Richard W Harvey 


C-III 

UNIVERSITY OF CALIFORNIA MEDICAL SCHOOL 
College of Dentistry Building 
(Parnassus and First Avenues) 

Classroom B, Third Floor 
(Capacity — 40) 

9 00- 9 45 Demonstration Clinic on Polycythemia 

Charles T Stone, Galveston, Texas 
Medical Clinic on Leukemia 
9 45-10 30 Cell Morphology 

James F Rinehart 

10 30-11 15 Clinical Aspects 

Stacy R Mctticr 

11 15-12 00 Lcuhemotd Blood States Cases 

Ernest H Falconer and Alfred H Heald 


UNIVERSITY OF CALIFORNIA 
Prcchnica! Departments, Medical School 
Life Science* Building, Berkeley 
(So program on Wednesday) 
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E-I 

STANFORD UNIVERSITY MEDICAL, SCHOOL 
Medical School Building 
(Clay and Webster Streets) 

Lane Hall, Second Floor 
(No program on Wednesday) 


E-II 

STANFORD UNIVERSITY HOSPITAL 
(Clay and Webster Streets) 
Physiotherapy Department, Second Floor 
(No program on Wednesday) 


E-III 

STANFORD UNIVERSITY HOSPITAL 
Operating Amphitheater, Sixth Floor 
(No program on Wednesday) 


E-IV 

STANFORD UNIVERSITY HOSPITAL 
(Clay and Webster Streets) 

Children’s Ward, Fourth Floor 
(Capacity— 15) 

9 00-12 00 Pediatric Ward Rounds Demonstration of Cases and Discussion of Special 
Topics 

Harold K Faber and Staff 


E-V 

• STANFORD UNIVERSITY MEDICAL SCHOOL 
Medical School Building 
Room 31 1, Third Floor 
(No program on Wednesday) 


F-I 

STANFORD UNIVERSITY MEDICAL SCHOOL 
Nurses’ Home 
(2340 Clay Street) 

Assembly Room, First Floor 
(Capacity — 280) 

9 00- 9 15 Pathological Differentiation in Bright’s Disease 
Jean R Oliver, Brooklyn, N Y 

9 *5 -9 45 Clinic on Diuretics 

Burrell O Raulston, Los Angeles, Calif 
9 45-10 30 Clinic on Bright’s Disease 
Thomas Addis 

10 30-11 00 Physiological Reaction of Insulin 

Dwight E Shepardson 

11 00-11 30 A High Fat Modification of Joslin’s Diabetic Card 

Horace Gray and Jean Stewart 

n 30-12 00 Disorders of Growths, Illustrated with Lantern Slides 
Horace Gray and L M Bajer 


i 
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F-II 

STANFORD UNIVERSITY MEDICAL SCHOOL 
Nurses’ Home 
(2340 Clay Street) 

Room S, First Floor 
(Capacity— 74) 

9 00- 9 30 Gastro-intestinal Diseases 

Walter C Alvarez, Rochester, Minn. 

9 30-xo 00 Cholecystography 

Edward Leef 

10 00-10 30 Clinical and Pathological Demonstrations 

Gunther W Nagel 

10 30-11 00 Diagnosis of Amebiasis 

Herbert Gunn 

11 00-11 30 Jaundice 

Donald A Carson 

11 30-12 00 Indigestion and Related Problems 

Arthur L Bloomfield and Associates 


F-II1 


9 00- 9 30 

9 30-10 00 

10 00-10 30 

10 30-11 00 

11 00-11 20 

11 20-11 40 
11 40-12 00 


STANFORD UNIVERSITY MEDICAL SCHOOL 
Nurses’ Home 
(2340 Clay Street) 

Room 4, First Floor 
(Capacity — 80) 

Occlusive and Vasomotor Diseases Affecting the Extremities 
George E Brown, Rochester, Minn 
Demonstration of Patients 

Walter F Schaller and Thomas G Inman . 

The 1931 Polyneuritis Demonstration of Patients 
Julian M Wolfsohn 
Clinical Studies m Epilepsy 
Helen Hopkms-Detrick 

Study of Variations in the Roentgenological Appearance of Cerebral Ar- 
teries 

Melvin Somers 

Anionic Bismuth Therapy m Neurosyphilis 
Henry G Mehrtens and Pearl S Pouppirt 
Typical and Atypical Cranial Neuralgias 
Frederick L Reichert 


G 

STANFORD UNIVERSITY MEDICAL SCHOOL 
Preclinical Departments, Palo Alto 
Departments of Anatomy and Physiology 
Anatomy Lecture Room 

(Capacity— 80) _ Ex . 

10 00-10 45 The Present Status of the Poliomyelitis Problems Motion Picture 0 
perimental Poliomyelitis 
E W Schultz 

Room 460, Department of Physiology 
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10 45-n 00 Demonstration of the Effect of Some Bram Lesions on Behavior 

Victor Hall 

Room 460, Department of Physiology 

11 00-11 30 The Effects of Protein Diet 

J R Slonaker 


H 

SAN FRANCISCO HOSPITAL 
(22nd Street and Potrero Avenue) 

Stanford University Service 

Medical Amphitheater, Third Floor, Operating Pavilion 
(Capacity — 105) 

9 00- 9 45 Some Types of Blood Dyscrasia 

John H Musser, New Orleans, La 

9 45-10 30 Treatment of Addisonian Anemia with Digested Beef 

Garnett Cheney 

10 30-11 15 Skin Reactions to the Application of Ice 

George D Barnett 

11 15-12 00 Jacksonian Epilepsy 

Julian M Wolfsohn 


1 

CHILDREN’S HOSPITAL 
(3700 California Street) 
(No Program on Wednesday) 


J 

FRANKLIN HOSPITAL 
(14th and Noe Streets) 

(No Program on Wednesday) 


K-I 

FRENCH HOSPITAL 
(Geary Street and 5th Avenue) 

Auditorium, First Floor 
(Capacity — 250) 

9 00-10 00 Clinic on Peptic Ulcer 

Clement R Jones, Pittsburgh, Pa 

10 00-10 30 Peptic Ulcer 

Philip K Brown 

10 30-11 00 Surgical Aspects of Peptic Ulcer 

John W Cline 

11 00-11 30 Indications for Surgical Intervention in Peptic and Duodenal Ulcers 

Asa W Collins 

11 30-12 00 Surgical Emergencies of Peptic Ulcers 
W W Washburn 
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9 00-12 00 
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P'RENCH HOSPITAL 

(Gear y Street and 5th Avenue) 

< Outpatient Department 
(Capacity — 50) 

Clinical Demonstratnson of Unusual Dermatological Cases 
* U Glupman ^rand Jay Jacobs 


~ic. 

LAGUNA ' HONDA HOME 
( 7 th Avenue an*, Dewey Blvd ) 

University of Caliio/*' rnia Service 
Sun Room, Ward 4,^,™ * FIoor 
n (Capacity — 50) ‘ V 

A Comparison of the Treatment of a,, , „ n with Whole Lea 

and OIncos.de D. e „ah s A " no,,ar Rbnllatio. 

9 -15-10 30 The Bhw'offlifrh**’ Ph ’ lad ' , J lhla . Pa 

e of the Chronic Hospital in tl-,* r r Ref ei 

«nce to the Care and Stndy of 1 r 7 T£ y ’ "" th Pa «-“ 1 a- ' 

» *«* '5 CocfdSes 0 “e a s h „ D ^nerat.ve Diseasi 

n I 5 - I2 o„ m* 01 ™” N Epstaa ” 

nbercoloas and Ano-Rectal F, s n,Iae 
Montague S Woolf 3C 


M-I 


A ^ 7 ™ GENERAL HOSPITAL 

(United States Presidio) 

Assembly Hall 

9 oo-io oo Clinic on Bright's Disease " ^ 

10 °°' n 00 The Common ^ ^ Milwankee, W. s 

n 00-12 oo tA," £ MUn!y - MC "”‘ h PreS '” ta "°" •* Ca 

atural History of th** p 

Major W C Mnnly, M C " yWS ° f Heart Disease 


M-I I 


9 oo-io 30 
IO 30-12 oo 


Ward S-i 

(Capacity— 6 0 ) 
Selected Nenrobgocn! Cases 

NanrosyphdJ ^retS”"’ “ C 

Ma - w a- 
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9 oo-io 30 

10 30-12 00 

N 

0 


P-I 


9 00-10 00 

10 00-IO 30 

10 30-11 00 

11 OO-II 30 
II 30-12 00 

P-II 


' 9 00- 9 30 

9 30-10 15 

10 15-11 00 

11 00-11 30 
II 30-12 00 
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LETTERMAN GENERAL HOSPITAL 
(United States Presidio) 

Ward O-i 
(Capacity— -15) 

Peptic Ulcer with Presentation of Cases 
Major D B Faust, M C 
Malignant Disease of the Colon Its Diagnosis and Technique of Procto- 
scopy (X-Ray Clinic Building) 

Major D B Faust, M C 


MARINE HOSPITAL 
(14th Avenue and Lake Street) 
(No Program on Wednesday) 


MARY’S HELP HOSPITAL 

(145 Guerrero Street) 

(No Program on Wednesday) 


MOUNT ZION HOSPITAL 
(2345 Sutter Street) 

Nursing School Auditorium, First Floor 
(Capacity — 300) 

Demonstration Clinic Gastro-mtestmal Diseases 
Elmer L Eggleston, Battle Creek, Mich 
Hemorrhage of the Upper Intestinal Tract 
Adolph N Nahman 
The Irritable Colon 
Allan L Cohn 
Malignant Lymphoma 
LeRoy H Briggs 

Pathology of Malignant Lymphoma 
Glanville Y Rusk 


MOUNT ZION HOSPITAL 
(2345 Sutter Street) 

Nursing School Classroom, First Floor 
(Capacity— 47) 

Changes m Mitochondria Induced by Alterations in the Glucose-Glycogen 
Equilibrium 

E M Hall, Los Angeles Calif, and E M MacKay, La Jolla, Calif 
Modification of Blood Chemistry Tests 
William G Mossman 
Hinton Test for Syphilis 
Edgar J Munter 

Tuberculin Ointment Adhesive Tape Test 
Ernst Wolff 

Blood Serum Colloidal Gold Tests in Poliomi ehtis Susceptibility 
Frederick Eberson 
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Q 


9 00- 930 
9 30- 9 so 

9 50-10 10 

10 IO-IO 30 
ro 30-11 00 
n 00-11 30 

11 30-12 00 


ST. FRANCIS HOSPITAL 
(1190 Bush Street) 

Nurses’ Lecture Room, Basement 
(Capacity — 60) 

Analysis of Blood Serum with Newer Methods 
Paul B Roen, Hollywood, Calif 

Etiology of Duodenal Ulcer 
Emmet Allen 

Anomalies of the Gastro-intestmal Tract 
James A Guilfoil 

Duodenal Adhesions in Relation to Pathological Gall Bladder 
C A. Fogerty 

Treatment of Pulmonary Tuberculosis by Extra-pleural Paraffin Filling. 
Cabot Brown 

Therapeutic Problems m Bronchial Asthma 
Edward Matzger 

Paranoiac Trends m Women in the Presenile Period 
Edward W Twitchell 


R 

ST JOSEPH’S HOSPITAL 
(Park Hill and Buena Vista Avenues) 
Social Hall, Basement 
(Capacity — 60) 

9 00-10 00 Oxygen m Coronary Heart Disease 

Robert I. Rizer, Minneapolis, Minn 

10 io-ii 00 Coronary Thrombosis 

Walter L Bierring, Des Moines, Iowa 

11 00-12 00 Coronary Thrombosis. 

Eugene S Kilgore 


S-I 

ST LUKE’S HOSPITAL 
(27th and Valencia Streets) 
Clinic Building, Top Floor 
(Capacity — 50) 

9 00-10 00 Ward Rounds 

James H Means, Boston, Mass 

10 00- 1 1 00 Usual and Unusual Agranulocytic Pictures 

Harold P Hill 


S-II 

ST LUKE’S HOSPITAL 
(27th and Valencia Streets) 
Pope Ward, Basement 
(Capacity— -50) 

■Ward Rounds* Pediatrics 
George D Lym; 


10 00-12 00 
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S-II1 

ST LUKE’S HOSPITAL 
(27th and Valencia Streets) 

X-Ray Department, Basement 
(Capacity — 25) 

9 00-12 00 Radiographic Demonstration 

Howard E Ruggles and Charles D Fulmer 


ST LUKE’S HOSPITAL 
(27th and Valencia Streets) 

Clinical Laboratory, Third Floor 
(Capacity — 25) 

9 00-12 00 Clinical Laboratory Demonstration 

W Parker Stowe and G D Delprat 

T-I 

ST MARY'S HOSPITAL 
(Hayes and Stanyan Streets) 

Auditorium, Second Floor 
(Capacity — 400) 

9 00-10 00 Treatment of Stenosis of the Esophagus 
John H Fitzgibbon, Portland, Ore 
10 00-11 00 Congenital Abdominal Bands A Roentgenological and Clinical Review 
John R O’Neill 

n 00-12 00 Abnormal Physiology of the Gastro-intestmal Tract 
James A Guilfoil 

T-II 

ST MARY’S HOSPITAL 
(Hayes and Stanyan Streets) 

Lecture Room No r, Third Floor 
(Capacity— 75) 

9 00- g 45 Moving Picture Film Demonstrating the Effects of Various Irregularities on 
| Dogs’ Hearts 

1 Carl J Wiggers, Cleveland, Ohio 

l 9 45-xo 00 Tremendous Enlargement of the Left Auricle m a Patient with Long- 

Standing Mitral Stenosis, Auricular Fibrillation and Adhesne Peri- 
carditis Report of a Case 
E Richmond Ware, Los Angeles, Calif 
10 00-10 45 Arteriosclerosis and Diabetes 
Anthony Diepenbrock 

10 45-n 30 Cardiac Irregularities, Illustrated bj Moving Pictures on Lvwng Animals 
l Harry Spiro 

c . 

< T-I H 

ST MARY'S HOSPITAL 
(Hayes and Stanyan Streets) 

Lecture Room No 2, Third Floor 
(No Program on Wednesday) 


J 
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T-IV 

ST MARY’S HOSPITAL 
(Hayes and Stanyan Streets) 
Children’s Ward, Fourth Floor 
(Capacity — 50) 

9 oo- 9 30 Intelligence Rating in Juvenile Diabetes 
Howard F West, Los Angeles, Calif 
9 30-11 30 Pediatric Ward Rounds 
Randolph G Flood 

n 30-12 00 Radium Treatment Presentation of Cases 
Monica Donovan 


U 

SHRINERS HOSPITAL FOR CRIPPLED CHILDREN 
(19th Avenue and Moraga Street) 

(No Program on Wednesday) 


V 

SOUTHERN PACIFIC HOSPITAL 
(Fell and Baker Streets) 

(No Program on Wednesday) 


W 

HISTORICAL PROGRAM 
(No Program on Wednesday) 


A-I 


9 00-10 00 

10 00-11 00 

11 00-11 30 
11 30-11 45 
11 45-12 00 


Thursday, April 7, 1932 

UNIVERSITY OF CALIFORNIA HOSPITAL 
(Parnassus and Third Avenues) 

Toland Hall, First Floor 
(Capacity — 167) 

Evaluation of Insulin After Ten Years 
Russell Wilder, Rochester, Minn 
Results of Ten Years’ Experience in the Use of Insulin 
Jonathan Meakms, Montreal, Can 
Diabetic Coma The Use of Insulin in Treatment 
H Clare Shepardson 
Coronary Disease m Diabetes 

Howard W West, Los Angeles, Calif 
Relation of Glycogen Formation to Ketosis 
H J Deuel, Los Angeles,' Calif 


UNIVERSITY OF CALIFORNIA HOSPITAL 
(Parnassus and Third Avenues) 

Room 310, Third Floor 
(Capacity— 35) 

9 00-10 00 Clinic on Epilepsy 

Irvine McQuarne, Minneapolis, Minn 

10 00-12 00 Metabolic Studies m Children 
Francis S Smyth and Staff 
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A-III 

UNIVERSITY OF CALIFORNIA HOSPITAL 
(Parnassus and Third Avenues) 

Ward A, Fourth Floor 
(Capacity— is) 

9 00-10 00 Ward Rounds Vasomotor Diseases Affecting the Extremities 
George E Brown, Rochester, Minn 

10 00-11 00 Ward Rounds Circulatory Diseases of the Extremities 

William J Kerr 

11 00-12 00 Ward Rounds Diseases of the Spleen 

S P Lucia 

A-IV 

UNIVERSITY OF CALIFORNIA HOSPITAL 
(Parnassus and Third Avenues) 

Ward E, Fifth Floor 
(Capacity— is) 

9 00-10 30 Ward Rounds Diseases of the Ductless Glands 
James H Means, Boston, Mass 
10 30-12 00 Ward Rounds Diseases of the Ductless Glands 
H Lisser 

BI 

UNIVERSITY OF CALIFORNIA MEDICAL SCHOOL 
Medical School Building 
(Parnassus and Second Avenues) 

Cole Hall, Third Floor 
(Capacity— 200) 

9 00- 9 30 Studies of the Effect of Feeding Various Types of Thyroid Tissues on 
Hearts of Rabbits 
Frank R Menne, Portland, Ore 

9 30-10 00 Experimental and Clinical Observations on the Pathology and Treatment 

of Exophthalmos 
Howard C Naffziger 

10 00-10 30 Histogenesis of Neuroglia and Oligodentroglia 

Ottiwell W Jones 
10 30 -12 00 Neurosurgical Clinic 

Howard C Naffziger and Staff 


B-II 

UNIVERSITY OF CALIFORNIA MEDICAL SCHOOL 
Medical School Building 
(Parnassus and Second Avenues) 
Pharmacology Laboratory, Third Floor 
(Capacity — 50) 

9 00- 9 15 An Experimental Stud> of Cinchophcn Hepatitis 
Harold B Myers, Portland, Ore 

9 15-10 15 Recent Advances m Pharmacology 

Chauncey D Leake 

10 15-n 00 Discussion and Demonstration of Vaccines and Sera 

Max S Marshall 



1084 


Program of the San Francisco Meeting 

Thursday, April 7, 1932 (Continued) 

11 00-11 30 Treatment of Typhoid Fever with Bacteriophage 
Thos C. McCleave, Berkeley, Calif 
11 30-12 00 Studies of the Clinical Effects of Bacteriophage 
J F Kessel, Los Angeles, Calif 


B-IU 

UNIVERSITY OF CALIFORNIA MEDICAL SCHOOL 
Medical School Building 
(Parnassus and Second Avenues) 

Medical Teaching Room, First Floor 
(Capacity— 34) 

9 00-10 00 Demonstration Clinic Diseases of the Nervous System 

Samuel D Ingham, Los Angeles, Calif 

10 00-11 00 Myotonia Congenita, Myasthenia Gravis and Familial Periodic Paralysis. 

Milton B Lennon 

11 00-12 00 Hourglass Tumors of the Spinal Cord 

Howard A Brown 


B-IV 

UNIVERSITY OF CALIFORNIA MEDICAL SCHOOL 
Medical School Building 
(Parnassus and Second Avenues) 

Surgical Teaching Room, First Floor 
(Capacity — 20) 

Medico-Surgical Clinic 

9 00-10 00 The Irritable Colon as a Factor m Intestinal Stasis 

Elmer L Eggleston, Battle Creek, Mich 

10 00-11 00 Diseases of the Colon Ulcerative Colitis 

Montague S Woolf 

11 00-12 00 Chronic Colitis 

Fred H Kruse 


B-V 


9 00- 9 30 

9 30 - 9*45 
9 45-10 00 
10 00-12 00 


UNIVERSITY OF CALIFORNIA MEDICAL SCHOOL 
Medical School Building 
(Parnassus and Second Avenues) 

Pathological Laboratory, Third Floor 
(Capacity — 15) 


A Further Study of a White Family Showing Elliptical Erythrocytes 
Warren C Hunter, Portland, Ore 
Agranulocytic Syndromes 

Edwin E Osgood, Portland, Ore 


rhe Reticulocyte Stain 

Edwin E Osgood, Portland, Ore 

Interesting and Unusual Blood Smears Laboratory Demonstration 
Stacy R Mettier and James F Rinehart 



Program of the San Francisco Meeting 

Thursday, April 7, 1932 (Continued) 

C-l 

UNIVERSITY OF CALIFORNIA MEDICAL SCHOOL 
College of Dentistry Building 
(Parnassus and First Avenues) 

Amphitheater, Third Floor 
(Capacity — 168) 

Mycotic Infections Coccidioides, Sporotrichosis, 
Actinomycosis 

9 00-10 30 Etiology and Epidemiology 

Karl F Meyer and Staff 

10 30-12 00 Clinical Aspects 

Howard Morrow and Staff 


C-II 

UNIVERSITY OF CALIFORNIA MEDICAL SCHOOL 
College of Dentistry Building 
(Parnassus and First Avenues) 

Classroom A, Third Floor 
(Capacity — 82) 

900-10 00 The Three Common Types of Blood Pressure m Vascular Disease 
Willard J Stone, Pasadena, Calif 

10 00-12 00 Evolution of Urinary Excretion with Reference to Renal Function 
I Excretion of Invertebrates 
Frank Hmman 


C-II1 

UNIVERSITY OF CALIFORNIA MEDICAL SCHOOL 
College of Dentistry Building 
(Parnassus and First Avenues) 

Classroom B, Third Floor 
(Capacity— 40) 


9 00- 9 45 

9 45-10 30 
xo 30-11 15 
11 15-12 00 


Nontuberculous Spinal Arthritis 
W Paul Holbrook, Tucson, Ariz 
Clinic on Tuberculosis 
Orthopedic 

Geo C Hensel 
Urological 

Sidney Olsen 
Pulmonary Tuberculosis 
Sidney J Shipman 


D-l 

UNIVERSITY OF CALIFORNIA 
Life Sciences Building, Berkelej 
Room 2000, Second Floor 
(No Program on Thursdaj) 
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D-II 


10 00-10 30 

10 30-11 00 

11 00-11 30 


UNIVERSITY OF CALIFORNIA 
Life Sciences Building, Berkeley 
Room 2003, Second Floor 
(Capacity — 208) 

Photosensitization. 

Harold F Blum 
Morphine Addiction 
Lawrence E Detrick 
Clinical Aspects of Splenic Physiology 
Eric Ogden 


D-III 


10 00-10 30 


10 30-11 00 

11 00-11 30 


UNIVERSITY OF CALIFORNIA 
Life Sciences Building, Berkeley 
Room 2503, Second Floor 
(Capacity — 208) 

The Normal Variation m the Clinically Important Blood Constituents of 
Women and Their Possible Significance 
Ruth Okey 

The Role of Vitamin B in the Treatment of Undernutrition m Children 
A F Morgan 

The Treatment of Carcinoma in Experimental Animals by Low Pressure 
Edward S Sundstroem 


Note The following laboratory demonstrations will be held on Thursday morning in 
the Life Sciences Building 

Demonstration m the Field of Human Amebiasis (Room 5077) 

C A Kofoid 

Mode of Action of Bacteriophage (Room 3543) 

A. P Krueger 

Demonstration of Low Pressure Treatment of Carcinoma m Experimental 
Animals (Room 5517) 

Edward S Sundstroem 

No tickets will be required for these demonstrations 

The laboratories of Biochemistry, Physiology, Bacteriology, Household Science 
and Zoology will be open for inspection 
Institute of Experimental Biology 

Demonstrations will be held by Professor Herbert M Evans and Staff m e 
Anatomy Department, Life Sciences Building 


STANFORD UNIVERSITY MEDICAL SCHOOL 
Medical School Building 
(Clay and Webster Streets) 

Lane Hall, Second Floor 
(Capacity — 333) 

10 00-11 00 Medical Clinic 

Arthur L Bloomfield 

11 00-12 00 Medical Clinic 

William F Cheney 
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B-ll 

STANFORD UNIVERSITY HOSPITAL 
(Clay and Webster Streets) 
Plijsiotlierapv Department, Second FI001 
(Capacitj — 15) 

y 00-12 00 Clime on Physical Therapeutics 
H L Langnccker 


E-1II 

STANFORD UNIVERSITY HOSPITAL 
(Clay and Webster Streets) 
Operating Amphitheater, Sixth Floor 
(Capacity — 71) 

g 00- 9 45 Cinuc on Postoperative Pulmonary Complications 
Maurice C Pmcoffs, Baltimore, Md 

9 45-io 30 Anesthesia from the Internists Standpoint 

Caroline B Palmer and Staff 

10 30-11 15 Whole Blood Transfusion, Demonstration of Technique 

LcRoy Brooks 

11 15-12 00 Bone Tumors A General Practice Problem 

Merrill Mcnsor 


E-IV 

STANFORD UNIVERSIT\ HOSPITAL 
Children’s Ward, Fourth Floor 
(No Program on Thursday) 


E-V 

STANFORD UNIVERSITY MEDICAL SCHOOL 
Medical School Building 
(Clay and Webster Streets) 

Room 311, Third Floor 
(Capacity — 112) 

9 00- 9 30 Treatment of Pernicious Anemia 

Cyrus C Sturgis, Ann Arbor, Mich 

9 30-10 00 A Stud) of Gl>cosuria in H) perthi roulism 

Blair Holcomb, Portland, Ore 

10 00-10 30 Ovar> -Stimulating Substances in the Blood of Women 

C Frederic Fluhmann 

10 30-11 00 Addison’s Disease with Tumors of SuprarcnaK 

Donald A Carson 

11 00-n 30 Results After Total Th) roidectoni) 

Willard E Ka> and Philip K Gilman 
11 30-12 00 Experimental H) poph\ sectoni) 

Frederick L Reichert 
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F-J 

STANFORD UNIVERSITY MEDICAL SCHOOL 
Nurses’ Home 
(2340 Clay Street) 

Assembly Room, First FI001 
(Capacit} — 280) 

9 00- 9 45 The Diagnosis and Tieatment of Bronchiectasis 

James Alex Miller, New Yoik, N Y 

9 45 -to 30 A Stud} of the Bronchial, Pulmonar} and L}mphatic Circulation of the Lungs 
Under Various Pathological Conditions, Expennicntall} Produced 
Emile F Holman 

10 30- xi 15 A Discussion of the Relationship of Upper Respirator} Infection to Acute and 

Chronic, Tuberculous and P}ogcmc Pulmonary Disease 
Pluhp H Pierson 

n 15-12 00 Infection of the Accessor} Nasal Sinuses as a Factor in Diseases of the Lungs 
Samuel H Hurwitz and Edward Sew all 

F-II 

STANFORD UNIVERSITY MEDICAL SCHOOL 
Nurses’ Home 
(2340 Clay Street) 

Room 5, First FI001 
(Capacit} — 74) 

9 00- 9 30 Rocky Mountain Spotted Fever 

G Gill Richards, Salt Lake City , Utah 

9 30-10 00 Demonstration of Coccidioidal Granuloma 

Ernest Dickson and Staff 

10 oo-io 30 Remarks on Bone Marrow Biops} Studies 

Harry A Wyckoff and Loren R Chandler 

10 30-11 00 Studies in the Behavior of a Benign Transplantable Tumor 

Ludwng A Emge 

11 00-11 20 Diuieties and tthe Mechanisms of Diuresis 

Andiew B Stockton 

11 20-Ji 40 Expei nnental Studies of Epinephrine Substitutes 
Maurice L 'fainter 

11 40-12 00 Piotective Action of Colloidal Dyes on Intoxication 
Paul J Hanzlik 

F-III 

STANFORD UNIVERSITY MEDICAL SCHOOL 
Nurses’ Home 
(2340 Clay Street) 

Room 4, First Floor 
(Capacit} — 80) 

9 00- 9 30 Ox}gen in Coronary Heart Disease 
Robt I Rizer, Minneapolis, Minn 

9 30-10 00 Arterial H}pertension 

C J Jennings, Detroit, Mich 

10 00-10 30 Anomalies of the Great Vessels of the C ics 

William Dock 

10 30-11 00 Graphic Records of Gallop Rhythm 
J K Lewis 
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n 00-n 20 Prediction and Measurement of the Cardiac Silhouette 
Robert R Newell 

ir 20-ri 40 Circulatorj Changes 111 the Fundus Ouih 
Hans Barkan 

11 40-12 00 Pitfalls 111 the Diagnosis of Ha drothora\ in Cardiac Decompensation 
Win W Newman 


G 

STANFORD UNIVERSITY MEDICAL SCHOOL 
Preclmical Departments, Palo Alto 
(No Program on Thursday) 


S\N FRANCISCO HOSPITAL 
(22nd Street and Potrero Avenue) 
University of California Service 
Ward I, First Floor 
(Capacity — 20) 

9 on-10 00 Ward Rounds 

LeRoy H Briggs 
10 oo-Tt 00 Ward Rounds 

SjdneA' R Miller, Baltimoie Md 

11-11 

SAN FRANCISCO HOSPITAL 
(22nd Street and Potrero Avenue) 
University of California Senicc 
\mphithcater. Third Flom 
(Capacity — 100) 

9*00- 9 30 Pulmonary Empln sema 

Frank R Mount, Oregon City Ore 

9 30-10 00 The Paranasal Sinus Problem in Intern d Medicine 

A D Dunn, Omaha, Nebr 

10 00- ro 30 Atelectasis, Clinical and Experimental 

II W Stephens and M PnntrmetM 

10 30-11 00 Lesions of the Esophagus 

F D Hcegler 

11 00-12 00 Medico-Pathological Conference 

Glanvillc Y Rusk and Medical and Surgical Staffs 


//-/// 

S\\ FRANCISCO IIOSPITAI 
f 221 id Street and Potrero \\emu_) 

Lni\crsit\ of Cilifonua Scnm 
Council Room, First Floor 
(Capacity— 35) 

The Exhibition of Gall Stones and Exhibition of \natomicaI Drawings will Ik 
still on displas 
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1 1 -IF 

SAN FRANCISCO HOSPITAL 
(22nd Street and Potrero Avenue) 

University of California Service 
Ward 30, Fifth Floor 
( Capacity — 20) 

9 00-10 00 Ward Rounds Tuberculosis 111 Children 

J Arthur Myers, Minneapolis, Minn 

10 00-11 30 Ward Rounds Tuberculosis in Infants, with Special Rcfeiencc to Prognosis 

Wm Anthony Reilly 

11 30-12 00 Intravenous Urographi 111 Children 

Amos U Christie 

/ 

CHIDREN’S HOSPITAL 
(3700 California Street) 

Recreation Hall, Annex, First Floor 
(Capacity — 100) 

Communicable Disease Department 

9 00- 9 45 Use of Spencer- Parker Vaccine in Rockj Mountain Spotted Fever 

R R Parker, Hamilton, Mont 
9 45-10 30 Meningococcus Infections 

E B Shaw and H E Thelander 

10 30-11 15 Blood Picture in Treated, Untreated and in Complicated Pertussis 

Hildegard Henderson and H E Thelander 

11 15-12 00 Blood Grouping 111 Infectious Diseases 

F, B Shaw and Kathleen Kilgariff 

/ 

FRANKLIN HOSPITAL 
(14th and Noe Streets) 

Nurses’ Lecture Room, Second Floor 
(Capacity — 30) 

9 00-10 00 Clinic on Rheumatic Heart Disease and Subacute Bacterial Endocarditis 

Geo Morris Piersol, Philadelphia, Pa 

10 00-10 30 Clinic on Degenerate e Circulatory Diseases 

Emmett C Taj lor 

10 30-n 00 Dietary Principles as Related to Particular Intestinal Conditions 

Elbridge J Eest 

11 00- 1 1 30 Clinic on Interesting Dermatoses 

Harrj E Alderson and Stuart C Way 
1 1 30-12 00 Diagnosis and Treatment of Chronic Epidemic Enceplia itis 
Walter F Schaller 

K 

FRENCH HOSPITAL 
(Geary Street and 5th A\cnut) 

Auditorium, First Floor 
(Capacity — 250) 

9 00- 9 J5 The Treatment of Sjphilitic Aortitis 
T Homer Coffcn, Portland, Ore 
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t> is-m 30 Heart Block 

Eugene S Kilgore 

10 30-11 13 A Presentation ol Cases and Moving Pictures of Auricular Fibrillation and a 

Discussion of Ticatment 
Ilariv Spiro and Win W Newman 

11 15-11 Diseases of the Thvioid Gland Medical and Surgical Aspects 

Carl I, Hoag 

11 4VI2 00 Discussion of Diseases of the Thvroid Gland 
\V W Washburn 


L 

IAGUNA IIONDA HOME 
(7th Avenue and Dewev Bhd ) , 
Stanford Uimersit> Service 
Chapel First Floor, Infirinarj Building 
(Capacity — 300) 

9 00-10 00 Differential Diagnosis of Bronchogenic Caicmomu 
Marr Bisaillon, Portland, Ore 

10 00-11 00 Demonstration of X-Ra\ Films 

Edward Lcef 

11 15-12 on Problems in Hcmatologx 

Garnett Chenej 


At 

LETTERMA.N GENERAL HOSPITAL 
(United States Presidio) 

(No Program on Thursday) 


,V 

MARINE HOSPITAL 
(14th Avenue and Lake Street) 

Board Room No 109, First Floor 
(Capacit\ — 20) 

0 oo- 9 30 Clinical Studies on the Treatment of Amebiasis with Carbnrsonc 

Win M James, Panama R P Hamilton H Anderson and Dorotln Koch 

9 30 10 00 Cast i ic ind Duodenal Ulcers 

Robert \ Jones 

10 00-10 30 Mai iria 

Walter P Griffti 

10 30-11 00 Amebiasis 

Riclicx L Waugh 

11 00-11 30 Paresis 

Elmer A Carbcrn 
11 30-12 00 Arteriosclerosis 

James F Worlex 
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9 oo-to on 

10 00-10 }0 

10 30-11 oo 

11 oo-ii io 
ti 30-12 oo 


Thursday, April 7, 1932 (Continued) 

M \RY'S HELP HOSPITAL 
(145 Guerrero Street) 

Lecture Room, First FI001 
(Capacity — 35) 

Netiti oplulit Leukopenia Report of a Case 
Andiew Bonthius, Pasadena, Calif 
Allergy in Children 
Crawfoid Bosl 

Medical Aspects of the Toxemias of Prcgnancv 
Hans von Geldern 
Malignant Neutropenia 
Frank E Stiles 
Intractable Diarrhea 
Alfred C Reed 


P-1 


9 00-10 00 

10 00-10 30 

10 30-1 1 co 

11 00-11 10 

1 1 30-12 00 


MOUNT ZION HOSPITAL 
Nursing School Auditorium, First Floor 
(2345 Sutter Street) 

(Capacity — 300) 

A Treatment of Rheumatic Cai diovascular Disease with Special Reference to 
Intravenous Vaccine 
Wm D Stroud, Philadelphia, Pa 
Neuromata of the Appendix 

Franklin I Harris and Morris J Groper 
Peiinephnc Abscess 
Harold Brunn 

Vutotransfusion from the Pleuia 
A Lincoln Bi o\\ n 
\ccuicntal Elcctmal Shock 
Felix Pearl 


r-11 


0 00- 9 30 
0 30-10 00 
10 00-10 30 

10 30 1 1 00 

1 1 00- 1 1 30 
11 30-1 00 


MOUNT ZrON HOSPITAL 
(2345 Sutter Street) 

Nursing School Classroom, Fitst Floor 
(Capautv — 47 ) 

The Significance of Fever 

Hobart A Rumann, Minneapolis, Mum , , _ 

Demonstration of the Use of Radiolhcnm 111 Diseases of the Circulation 

C F Tenner, New York N Y 
P\ rodiuthirun 
Llovd Brian 

Medical \««pu.tN of Dim. im.-» «>t the /’install 
L C Jacobs 

Relief of Parahtic Huts b\ Spinal \nothcsu 

i: H Bolre t < 

Iiiiinnnc Rabbit Serum in Staph' locorcic , ( P ,cni 
Morris J Groper 
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ST FRANCIS HOSPITAL 
(1190 Bush St ) 

(No Program on Thursday ) 


R 


SI JOSEPH’S HOSPITAL 
(Park Hill and Btiena Vista Avenues) 
(No Program on Thttrsdaj ) 


ST LUKE’S HO S PITA! 
(27th and Valencia Streets) 
(No Program oil Thursday) 


ST M \RY’S HOSPITAL 
(Hajes aid Staman Stiects) 
( No Program on Thtirsd i\ ) 


U 

SHRINERS HOSPITAJ. K)R CRIPPLED CHILDREN 
(rgth Avenue and Moraga Street) 

(No Progrim on flmisdaO 


/ ' 

SOUTHERN PACIFIC HOSPITAL 
(Fell and Baker Streets) 

\uditoimm Fifth Floor 
(Capacity — 125) 

9 00- 9 30 Demonstration Clinic Castro-intestinal Diseases 
John Dudlev Dunham, Columbus, Ohio 

9 30-10 00 Bidirectional Ventricular Tachjcardia ApparentE Due to Digitalis 

Win H I,eakc, Los Angeles, Calif 

to 00-10 30 Management of Peptic Ulcer Among Railroad Emploi ees 
Philip K Brown 

10 30-11 00 The Place of Labor iton Examinations 111 the Treatment of Diabetes 

Emmett Allen 

1 1 co 12 00 V ard Rounds 

Philip K Brown and Staff 


If 


HISTORICAL PROGRAM 
(No Program on ThursdiO 
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'l-l Fridav, Apul 8, 1932 

U\ T IV1* RSITY OF CALIFORNIA HOSPITAL 
(Parnassus and Third Avenues) 

Toland Hall, Fust Moor 
(Capacitj — 1 67) 

() 00-11 00 Roclw Mountain Spotted Fc\er 

R R Parkci, Hamilton, Mont, G Gill Richards, Salt Hake Citj, blah, 
and F.rnesl L Walker 
it 00-12 00 Relapsing Fever 

Karl F Mcjci 

A -I I 

UNIX ERSITY OF CALIFORNIA HOSPITAL 
(Parnassus and Third Avenues) 

Room 310, Third Floor 
(Capacitj — 35) 

9 00-10 00 Chcnuslrj of Intestinal Obstruction 

Francis S Smith 

10 00-11 00 Ceilam F.xpci imcntal Studies 111 Intestinal Obstiuetion 

M Laui ence Montgomery 

11 00-12 00 Treatment of Intestinal Obstruction 

Robeitson XVard 

. [-Ill 

UNIVERSITY OF CALIFORNIA HOSPITAL 
(Parnassus and Third Avenues) 

Watd A, Fom th Moot 
(Capacitj— 15) 

9 00-10 00 Waul Rounds Diseases of Blood Formation 

J II Mussel, New Orleans, La 
10 00-12 on Waul Rounds 

Finest II Falconer and Stacj R Mettier 

A -IF 

UNIVERSITY OF CALIFORNIA HOSPITAL 
(Parnassus and Third Avenues) 

Ward E, Fifth Floor 
(Capacitj — is) 

9 00-10 00 Ward Rounds 

Leander A Riely, Oklahoma City, Okla 

10 co-11 00 XVard Rounds An Instance of Lymphomatosis Radiological I y Cured 

Henry Harris 

11 00-12 00 Ward Rounds 

Irwin C Schumacher 

B-I 

UNFVERSITY OF CALIFORNIA MEDICAL SCHOOL 
Medical School Budding 
(Parnassus and Second Avenues) 

Cole Hall, Third Floor 
(Capacity — 200) 

9 00-10 00 Peptic Ulcer 

Clement R Jones, Pittsburgh, Pa 
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10 00-11 00 Unusual Gastric Lesions 

J Homer Woolsey and Fred H Kruse 

11 00-12 00 X-Ray Therapy of Gastric Lesions 

Howard E Ruggles 

n-11 

UNIVERSITY OF CALIFORNIA MEDICAL SCHOOL 
Medical School Building 
(Parnassus and Second Avenues) 

Pharmacology Laboratory, Third Floor 
(Capacity — 50) 

9 00-12 00 Clinico-Pathological Conference Cardiovascular Diseases 

Wm S Middleton, Madison, Wis , Henry L Ulrich, Minneapolis, Minn , 
Wm J Kerr, Gordon E Hein and Charles L Connor 

B-III 

UNIVERSITY OF CALIFORNIA MEDICAL SCHOOL 
Medical School Building 
(Parnassus and Second Avenues) 

Medical Teaching Room, First Floor 
(Capacity— 34) 

9 00-10 00 Studies in Psychopathic Personalities 
Hermann M Adler, 

10 00-11 00 Demonstration of Nerve Cases 

' Richard W Harvey 

11 00-12 00 Neurological Aspects of Pernicious Anemia 

Mervyn H Hirschfeld 

B-IV 

UNIVERSITY OF CALIFORNIA MEDICAL SCHOOL 
Medical School Building 
(Parnassus and Second Avenues) 

Surgical Teaching Room, First Floor 
(Capacity — 20) 

9 00- 9 45 Diverticulosis of the Colon in Relation to Chronic Arthritis 
Ernest C Fishbaugh, Los Angeles, Calif 
9 45-10 30 Polyposis of the Large Bowel 
Montague S Woolf 

10 30-12 00 Bone Tumors Diagnosis and Treatment 
Edwin I Bartlett and Robert S Stone 


C-I 

UNIVERSITY OF CALIFORNIA MEDICAL SCHOOL 
College of Dentistry Building 
(Parnassus and First Avenues) 

Amphitheater, Third Floor 
(Capacity — 168) 

Medical Clinic on Endocrinology 
9 00-10 00 Demonstration of Cases 

Dav id P Barr, St Louis, Mo 
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10 00- 1 1 00 Myxedema 

H Lisser 

11 00-12 00 Diabetes 

H Clare Shepardson 


C-II 

UNIVERSITY OF CALIFORNIA MEDICAL SCHOOL 
College of Dentistry Building 
(Parnassus and First Avenues) 

Classroom A, Third Floor 
(Capacity — 82) 

9 00- 9 30 Experimental Studies of the Effects of Potassium Bichromate on the Monkey’s 
Kidney 

Warren C Hunter, Portland, Ore 

q 30-10 00 Glomerular Changes in the Kidneys of Rabbits and Monkeys Produced by 
Uranium Nitrate, Mercuric Chloride and Potassium Bichromate 
Warren C Hunter, Portland, Ore 

10 00-12 00 Evolution of Urinary Excretion with Reference to Renal Function 
II Excretion of Vertebrates 
Frank Hinman 


C-1I1 


9 00- 9 45 

9 45-10 30 

10 30-11 15 

11 15-12 00 


UNIVERSITY OF CALIFORNIA MEDICAL SCHOOL 
College of Dentistry Building 
(Parnassus and First Avenues) 

Classroom B, Third Floor 
(Capacity — 40) 

Treatment of Pernicious Anemia 
Cyrus C Sturgis, Ann Arbor, Mich 
Chemotherapy of Amebiasis 
Hamilton H Anderson 
New Drugs in Cardiac Disease 
Dudley W Bennett 
New Drugs Used in Diagnosis 
Chauncey D Leake 


UNIVERSITY OF CALIFORNIA. 
Prcclmical Departments, Medical School 
Life Sciences Building, Berkeley 
(No Program on Fridaj) 


STANFORD UNIVERSITY MEDICAL SCHOOL 
Medical School Building 
(Claj and Webster Streets) 

Lane Hall, Second Floor 
(No Program on Frida ; ) 
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STANFORD UNIVERSITY HOSPITAL, 
(Clay and Webster Streets) 
Physiotherapy Department, Second Floor 
(No Program on Friday) 


E-III 

STANFORD UNIVERSITY HOSPITAL 
Operating Amphitheatei, Sixth Floor 
(No Program on Friday) 


E-1V 

STANFORD UNIVERSITY HOSPITAL 
(Clay and Webster Streets) 

Children’s Ward, Fourth Floor 
(Capacity— 15) 

9 00-12 00 Pediatric Ward Rounds Demonstration of Cases and Discussion of Special 
Topics 

Harold K Faber and Staff 


E-V 

STANFORD UNIVERSITY MEDICAL SCHOOL 
Medical School Building 
Room 3x1, Third Floor 
(No Program on Friday) 


F-J 


9 00- 9 45 
9 45-10 30 

10 30-11 00 

11 00-11 30 
11 30-12 00 


STANFORD UNIVERSITY MEDICAL SCHOOL 
Nurses’ Home 
(2340 Clay Street) 

Assembly Room, First Floor 
(Capacity— 280) 

Clinic on Bright’s Disease 
Thomas Addis 
Nephritis and Nephrosis 

E T Bell, Minneapolis, Minn 
Physiological Reaction of Insulin 
Dwight E Shepardson 

High Fat Modification of Joshn's Diabetic Card 
Horace Gray and Jean Stewart 
Disorders of Growth, Illustrated with Lantern Slides 
Horace Gray and L M Baj er 


F-II 

STANFORD UNIVERSITY MEDICAL SCHOOL 
Nurses’ Home 
(2340 Cla\ Street) 

Room 5, First Floor 
(Capacitj — 74) 

9 00- 9 30 Prognosis for Cholco stitis Based on a Clinical Stud\ 

John M Blackford, Seattle Wash 
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0 30-10 00 
10*00*10 30 

10 30 n 00 
n 00- 11 30 

11 30-12 00 


ChoUn stograplu 
Eduard I.ccf. 

Clinical and Patholofric.il Demonstration* 
Gunther \\ Nagel 
Diagnosis of Amebiasis 
Herbert Gunn 
Jaundice 

Donald *\. Carson 
Indigestion and Related Problems 

Arthur I Bloomfield and Associate*. 


/*-/// 


9 00- 9 30 

9 30-10 00 
to 00-10 30 

10 30-11 00 

11 OO-II 20 
II 20-11 40 
II 40-12 00 


ST \XFORD UNIVERSITY .MEDIC \L SCII 001 
Nurses' Home 
(2340 Cla\ Street) 

Room 4. First Floor 
(Capacity — So) 

Cerebral Vascular Sjndromcs 
C J Rohwcr, Seattle, Wash 
Demonstration of Patients 

Walter F Schallcr and Thomas S Inman 
The 1931 Poh neuritis Demonstration of Patients 
Julian M Wolfsohn 
Clinical Studies m Epilcpsj 
Helen Hopkins-Detnck 

Stud} of Variations m the Roentgenological Appearance of Cerebral Arteries 
Melvin Somers 

Anionic Bismuth Therapy in Neurosj plnlis 
Hcnrj G Mehrtens and Pearl S Pouppirt 
Tjpical and Atypical Cranial Neuralgias 
Frederick L Reichert 


G 


10 00-10 15 


10 is-10 30 
10 30-10 45 


10 45-11 30 


STANFORD UNIVERSITY MEDICAL SCHOOL 
Prcclinical Departments, Palo Alto 
Anatomy Lecture Room 
(Capacity — 80) 

Department of Anatom} 

Modification of the Uterine Vascular Rh} thins b} Certain Pharmacological 
Agents 
J E Markee 

Neurologic Mechanism m Spinal Standing m the Cat 
J C Hinsey 

Hereditary Alopecia Anemia and Duplication of Parts m Some Laboratorj 
Animals 

C H Danforth , , _ ,, , 

Bacteriophage as a Therapeutic Agent A Summan of Clinical Reports Made 

to the Department of Bacteriolog} 

E W Schultz 
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Ii 

SAN FRANCISCO HOSPITAL 
(22nd Street and Potrero Avenue) 

Stanford University Service 

(Medical Amphitheater, Third Floor, Operating Pavilion) 

(Capacity — 105) 

9 00-10 00 Moving Picture Film Demonstrating the Effects of Various Irregularities 
on Dogs’ Hearts 

Carl J Wiggers, Cleveland, Ohio 
10 00-10 30 Cardiac Asthma 

Charles E Watts, Seattle, Wash 

10 30-11 00 Bronchial Asthma 

Edward Matzger 

11 00-11 30 Clinical Studies of Circulatory Adaptations 

J Marion Read 
11 30-12 00 Ward Rounds 

Harold P Hill 

/ 

CHILDREN’S HOSPITAL 
(3700 California Street) 

(No Program on Friday) 


J 

FRANKLIN HOSPITAL 
(14th and Noe Streets) 
(No Program on Friday) 


K 

FRENCH HOSPITAL 
(Geary Street and 5th Avenue) 

Auditorium, First Floor 
(Capacity — 250) 

9 00- 9 30 Treatment of Typhoid Fever with Bacteriophage 
Thomas C McCIeave, Berkeley, Calif 

9 30-10 00 Report of a Case of Colon Bacillus Meningitis Associated with an Unusual 
Spinal Anomaly 
Bradford F Dearing 
10 00-10 30 Laboratory Demonstrations 

1 Easy Measurements of Red Blood Cell Diameter in Pernicious Anemia 
by Eve’s Halometer 

2 Urine Pregnancy Test by Friedman Modification of the Aschheim- 
Zondek Test 

Marion H Lippman 

10 30-n 15 Migrating Pneumonia A Stud\ of Certain Factors which Determine Sites 

of Migration, New r er Principles of Treatment 
William B Faulkner, Jr, and Aime N Fregcau 

11 15-12 00 Middle Lobe Pulmonarj Abscesses Problems in Diagnosis and Treatment 

William B Faulkner, Jr, and Philip G Corliss 


1 100 Piogram of the San Francisco Meeting 

Friday, April 8, 1932 (Continued) 

L 

LAGUNA HONDA HOME 
(7th Avenue and Dcvvcv Bhd ) 

(No Program on Fridaj) 


M-I 

LETTERMAN GENERAL HOSPITAL 
(United States Presidio) 

Assembly Room 
(Capacitj — too) 

9 oo-xo 00 Hetnatoporphj rinuria 

Verne Mason, Los Angeles, Caltf. 

10 00-11 00 Diabetes Mellitus 

Major D B Faust, M C 

11 00-12 00 Tv pcs of Jaundice Differential Diagnosis and Treatment 

Major D B Faust, M C 


M-I I 

LETTERMAN GENERAL HOSPITAL 
(United States Presidio) 

Ward S-l 
(Capacitj — 60) 

9 00-10 30 Dementia Praecox, with Presentation of Cases 
Lt Col T D Woodson, M C 
10 30-12 00 Selected Psjcluatric Cases 

Major T L Long, M C 


M-I II 

LETTERMAN GENERAL HOSPITAL 
(United States Presidio) 

Medical Wards 
(Capacitj — 13) 

9 00-10 00 Ward Rounds 

James G Carr, Chicago, III 

10 00-11 00 Ward Rounds Cardiac Section 

Major W C Munly, M. C 

11 00-12 qo Ward Rounds Selected Medical Cases 

Col L L Smith M C 


N 

MARINE HOSPITAL 
(14th Avenue and Lake Street) 
(No Program on Friday) 


MARY’S HELP HOSPITAL 
(145 Guerrero Street) 
Lecture Room, First Floor 
(Capacitj' — 35) 

9 00- g 30 Nontuberculous Spinal Arthritis 

W Paul Holbrook, Tucson, Ariz 
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9 30-10 00 Studies of the Relationship of Dental Infections to So-Called Focal Infec- 
tions 

Frank R Menne and Miriam Luetm, Portland, Ore 
10 00-10 30 Pathological Types of Arthritis 
Zera E Bolin. 

10 30-11 00 Arthritis of the Menopause 

J Morrille George 

11 00-11 30 Studies m the Etiology of Arthritis 

Leon Parker 

11 30-12 00 Treatment of Arthritis 
Merrill C Mensor 


P-I 

MOUNT ZION HOSPITAL 
(234S Sutter Street) 

Nursing School Auditorium, First Floor 
(Capacity — 300) 

9 00- 9 30 Diseases of the Gastro-intestmal Tract 
Walter C Alvarez, Rochester, Minn 
9 30-10 00 Luminal Dermatitis 

Normal N Epstein 
10 00-10 30 Diabetes Insipidus 

Russell F Rypins 

10 30-11 00 Mechanical Influence on Clinical Heart Function of Pericardial Lesions 

John J Sampson 

11 OO-11 30 The Severe Chronic Intractable Type of Bronchial Asthma, Reason for 

Failure 

Fred Firestone 

11 30-12 00 Exudative Lesions in Pulmonarj Tuberculosis 
William C Voorsanger 


P-II 

MOUNT ZION HOSPITAL 
Nursing School Auditorium, First Floor 
(No Program on Friday) 


ST FRANCIS HOSPITAL 
(1190 Bush Street) 

Nurses’ Lecture Room, Basement 
(Capacity — 60) 

9 00- 9 30 The Heart in Hjpothyroidism 

Homer Rush, Portland, Ore 
9 30-10 00 Angina Pectoris 

Bernard Kaufman 

10 00-10 30 A Demonstration and Discussion of the Pathology of Coronan Disease 
A M Mood\ ' 

10 30-11 00 Unusual Blood Reactions to Infection 

Philip K Brown 
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xx 00-11 30 Atypical Blood Conditions in Children 
W llliam P Lucas 

11 30-12 00 A Physiological Comparison of High and Low Carbohydrate Feeding m 
Diabetes 
Dwight Ervin 


R 

St JOSEPH’S HOSPITAL 
(Park Hill and Buena Vista Avenues) 
(No Program on Friday) 


ST LUKE’S HOSPITAL 
(27th and Valencia Streets) 
(No Program on Friday) 


ST MARY’S HOSPITAL 
(Hayes and Stanyan Streets) 
(No Program on Friday) 


U 


SHRINERS HOSPITAL FOR CRIPPLED CHILDREN 
(19th Avenue and Moraga Street) 

(No Program on Friday) 


V 

SOUTHERN PACIFIC HOSPITAL 
(Fell and Baker Streets) 

(No Program on Friday) 


W 


9 co-12 00 


LANE LIBRARY 
(Clay and Webster Streets) 

(Capacity — 100) 

Anatomical Traditions of the Renaissance and Their Relation to the Mot 
ern Teaching of Anatomy 

Charles J Singer, London, Eng , Sanford V Larkey, John deC M Saun 
ders, and others 



Cutaneous Manifestations of Systemic 

Disease*? 

By Udo J Wile, M D , Ann Ai boi , Michigan 


M ORE than a half a centuiy 
has elapsed since cutaneous 
medicine became established 
as a recognized special field The de- 
velopment of specialties in general has 
come about rather slowly, receiving 
initiative from the great epochs of 
modem medical science, notably the 
rational pathology of the Virchow 
school and the application to the theory 
and practice of medicine of the princi- 
ples of modern bacteriology and im- 
munity 

Dermatology may be said in some 
respects to have had an unfortunate 
and precipitous birth It did not de- 
velop gradually but was rather abrupt- 
ly established as a result of the classi- 
fication of dermatoses based upon pure 
morphologic characteristics by the early 
founders of the Vienna school This 
has resulted in the development of a 
cumbersome, awkward, and somewhat 
irrational nomenclature 
The early interpretation of pure 
morphologic pictures as these occur m 
the skin led away from, rather than 

* Studies and Contributions of the Depart- 
ment of Dermatology and Sj philology, Uni- 
versity of Michigan Medical School, service 
of Dr Udo J Wile 

tRead at a Stated Meeting of the New 
York Academy of Medicine, December 3< 
*93i Received for publication, December 
30 , 1931 


toward, the concept of general morbid 
processes The natural result of this 
schism from the domain of general 
medicine was the development of a 
field with its own peculiar pathology, 
and with an ever-widening breach be- 
tween its confines and the pathologic 
processes which affect other systems 
A science based upon such superficial 
characteristics could not long endure as 
such The last two decades, therefore, 
have seen a great change in the inter- 
pretation of disease processes in the 
skm The recognition of the integu- 
ment as an organ of fundamental im- 
portance m the general physiology of 
the body, its function as a vast heat- 
regulatmg mechanism, as an excretory 
and secretory organ, and more latterh 
its recognition in the important bio- 
physical and biochemical activities of 
the organism, are rapidly aligning dis- 
ease conditions m the skm with the 
general pathologic state of the individ- 
ual Each year sees more and more 
so-called essential dermatoses proved 
and accepted as the cutaneous reflec- 
tions of sj stemic morbid processes 
Cutaneous medicine therefore con- 
cerns itself with the concept of the 
skin and its appendages, as a complex 
organ which graphically reflects sj's- 
temic disease processes in a vast va- 
rietv of what might be termed rcac- 
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tions Conveisely, it also selves as an 
excellent yardstick wheieby may be 
evaluated and measured standards of 
good health 

The so-called essential skin diseases 
have in the course of the last few years 
been narrowed down to local infec- 
tions, both bactenal and mycotic, and 
to a few benign and malignant 
growths. The several unexplained in- 
flammatory diseases in the skin such 
as lichen planus and psoriasis, may in 
our ignoiance still be regarded as pe- 
culiar to the integument The ultimate 
elucidation of their nature, however, 
may well show them to be the manifes- 
tations of a general rather than a local 
pathologic condition 

It is manifestly impossible to enu- 
merate or to discuss m detail all of the 
various skm manifestations of systemic 
disease It would, I think, be far bet- 
ter to emphasize the theme suggested 
by taking two texts first, the sub- 
ject of focal infection in its relation 
to cutaneous disorders; and, second, 
the intimate relation of the skin to the 
group of so-called lymphoblastomatous 
diseases 

Among the many theories elaborated 
to explain the phenomena of morbid 
processes, none has seemed at first 
glance so attractive, so readily applic- 
able to many diseases, as that of bac- 
terial foci from which systemic infec- 
tions take place Following, as it did, 
in logical sequence, the identification 
of specific microbes as causative agents 
m the production of disease, and the 
subsequent knowledge of bacterial sep- 
sis, it is easily comprehensible why the 
theory of focal infection should have 
been readily applied to hitherto un- 
known etiological entities 


That focal infection has passed from 
a scientific theory to a proved princi- 
ple cannot be gainsaid The work of 
Billings, Rosenow, Holman and many 
others m this country and abroad has 
established beyond a peradventure that 
its application to certain disease proc- 
esses fulfils all scientific postulates 
However, it must also be admitted that, 
like uric acid, the theory of focal in- 
fection has had woven about its appli- 
cation as much of fiction as of truth 

There is a basic misconception and 
lather widely current confusion in the 
minds of many who have written and 
spoken on tins subject, between the 
terms, focus of infection and focal in- 
fection The two are frequently loose- 
ly and synonymously applied in both 
writing and discussion, when m fact 
they should be sharply differentiated 

Billings described a focus of infec- 
tion as a circumscribed area of tissue 
infected with pathogenic organisms 
Holman has pointed out, therefore, that 
any condition resulting from the sys- 
temic dissemination of bacteria from 
the source or focus becomes a focal 
infection It is therefore self-evident 
that focal infection results from foci 
of infection and the two terms, al- 
though related sequentially, have dif- 
ferent identities and must not be con- 
fused. 

Perhaps the simplest example of 
proven focus and consequent focal dis- 
semination is the chancre of syphilis, 
here we have a nidus of pathogenic 
organisms leading to more or less rapid 
dissemination and to remote morbid 
processes in the skin, viscera, and mu- 
cous membranes, thus representing ad- 
mirably a focal infective process 
It seems quite natural that, in the 
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ten or more years since Billings’ first 
paper on focal infection, the theory 
should have found favor among der- 
matologists, and an earnest effort 
should have been made to apply it to 
our many obscure etiological problems 
When the initial wave of enthusiasm 
passed, it was found as m other ad- 
vances in medical science, that some- 
thing new had been added to our 
knowledge of the causation of disease, 
but much was left over to be explained 
by other theories It is safe to state 
that at some time or other almost every 
etiologically obscure dermatosis has 
been said to result from a focus of in- 
fection, but only a few have stood the 
rigid scrutiny of scientific accuiacy and 
have been established as of such origin 
With the clear-cut definition of a fo- 
cus of infection as a mdus of patho- 
genic organisms, and of focal infec- 
tion as the expression of systemic in- 
vasion by these organisms, very rigid 
criteria should be applied to a disease, 
together with convincing experimental 
evidence, before it may be accepted as 
an example of a focal infective process 
In by far the majority of examples m 
cutaneous medicine, where focal infec- 
tion has been suggested as the cause 
of symptoms, the case has been made 
on suggestive criteria and on clinical 
data Thus, one observer with a series 
of cases of, let us say, alopecia areata, 
in which dental caries has co-existed, 
expressed the opinion that the latter as 
foci caused the former His view was 
perhaps strengthened by the clinical 
observation that the alopecia disap- 
peared after removal of the alleged 
foci I shall hope to show later that 
while such evidence is perhaps sugges- 
tne or presumptive, it lacks scientific 


accuracy and does not sufficiently sup- 
port accepted postulates for cause and 
effect in disease 

At some time or other the following 
conditions have been considered to be 
due to foci, and therefore examples of 
focal infective processes urticaria, ur- 
ticaria pigmentosa, eczema, the erythe- 
ma multi forme group, cutaneous tuber- 
culosis and the tuberculides, hemor- 
rhage, petechiae, purpura hemorrhagi- 
ca, herpes zoster, pemphigus, dermatitis 
herpetiformis, lupus erythematosus, 
keratosis blenorrhagica, and many 
others 

It now appears that m a few cases 
focal infection adequately explains cer- 
tain cutaneous diseases m which up to 
now, to the best of my knowledge, that 
cause was not suggested for them Such 
are the trichophytides, sporotrichosis, 
tularemia, and probably vaccinia and 
certain of the contagious exanthems 

It might be well at this time to apply 
rigid scientific -criteria to the above 
groups, and to see to what extent focal 
infection is proven m one group, pre- 
sumptive or likely m a second, and un- 
likely or improbable in the third 

In the proven group stand out syph- 
ilis, sporotrichosis and tularemia with 
their portals of entry in an injury, cases 
of systemic blastomycosis, the petechial 
and hemorrhagic lesions of bacterial 
sepsis, the trichophytides, scarlet fever, 
vaccinia, and the many extraordinary 
mutation forms of skm tuberculosis, 
including the sarcoid of Boeck, the 
deep tuberculosis of the hypoderm, and 
many of the so-called tuberculides It 
may well be argued that systemic or 
blood-borne tubercle bacilli are difficult 
to determine, and that with all the evi- 
dence not at hand in every case, it 
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would seem improper, for example, to 
class lupus vulgaris m its many clinical 
forms, sarcoid tumor, lupus milians, 
and lichen scrofulosorum as examples 
of tubercle implantation from a remote 
focus Admitting the validity of this 
argument, it is nevertheless true that 
the overwhelming preponderance of 
opinion favors the view that these are 
endogenous blood- or lymph-borne in- 
fections, and the weight of clinical evi- 
dence, together with some experimental 
proof, supports this view. 

When we come to the tuberculides, 
however, we face a group of conditions 
which m part fit in with the concept of 
focal infections, and in part do not It 
seems to be accepted that certain tuber- 
culides are actually hematogenous tu- 
berculous lesions. Bacilli have at times, 
with difficulty to be sure, been demon- 
strated, or occasionally animal inocu- 
lation has shown the lesions to contain 
bacilli Others, on the other hand, are 
widely if not generally accepted as evi- 
dence of tissue changes due to tubercle 
toxin liberated from a tuberculous fo- 
cus To include such a group, provid- 
ing the hypothesis of their nature is 
correct, in the class of focal infections, 
would necessitate a wider interpretation 
of our theory than we postulated at the 
outset 

In the interest of scientific accuracy, 
therefore, it would seem wiser to limit 
the term focal infection to those con- 
ditions in which systemic dissemina- 
tion of pathogenic organisms occurs, 
and to place the group of toxic tissue 
reactions from remote foci, in a class 
which might properly be called focal 
irritative processes 

Following the researches of Jadas- 
sohn, Bloch, and their students, wc may 


now place., m the group of proven focal 
infections the generalized dermatoses 
due to the hematogenous dissemination 
of mycelia and spores, originating in 
such local lesions as the kenomc ring- 
worm To these lesions the name of 
trichophytides has been given The 
identification of this group and the 
demonstration of the entity as a sys- 
temic infection is a scientific achieve- 
ment of considerable importance 

The petechial hemorrhages and pur- 
pura which are seen m the skm inci- 
dent to bacterial endocarditis and to 
general sepsis, also fulfill the postulates 
of focal infections as do the rose spots 
of typhoid fever 

Scarlet fever is, of course, as good 
an example as is syphilis of a focal 
infection, if we accept the throat as 
the portal of entry of the streptococcus 
which produces the septic erythema 
The weight of evidence also supports 
the view of a focal infection for the 
other contagious exanthems as well 
Until we know more about the small- 
pox virus and the infectious agents of 
measles and chickenpox, however, we 
must place the entire group aside from 
scarlet fever and vaccinia as presump- 
tive but not yet proven cases 

Sporotrichosis and tularemia are 
strikingly similar in their mode of on- 
set as starting with lymph-borne infec- 
tions, which occasionally develop sep- 
tic manifestations Both conform ad- 
mirably to the criteria of focal infec- 
tive processes 

Yaws in all probability fulfills the 
conditions of a focal infection, but un- 
til its epidemic character and method 
of transmission are better known, it J* 
best not to include it in the proven fo- 
cal infectious group at this time 
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Although Rosenow has shown bac- 
teria m some of the lesions of erythema 
multiforme, notably m erythema no- 
dosum, and demonstrated similar 
strains m the tonsils and elsewhere, I 
do not believe the evidence at this time 
is sufficiently convincing to place this 
very large and varied group of cutane- 
ous reactions with the proved cases of 
focal infection The weight of clinical 
evidence, to be sure, in cases such as 
erythema nodosum m association with 
rheumatic fever, points to bacterial dis- 
semination However, it seems quite 
likely that many forms of erythema 
multiforme, perhaps the majority, are 
toxic rather than microbic processes 
Many, indeed, very definitely are to 
be referred to such causes as foreign 
protein and drug reactions, thus estab- 
lishing for them other etiologic factors 
than infective foci While for the en- 
tire erythema multiforme group, foci 
of infection, therefore, as a cause do 
not fit, in isolated cases we may oc- 
casionally be dealing with hematoge- 
nous bacterial dissemination 

Toxins rather than infective organ- 
isms explain even more readily the 
urticaria group of dermatoses These 
at one time may be due to local toxic 
irritations and at others to systemic in- 
toxications, as from enteric protein sen- 
sitization or from toxins associated 
with gall bladder and hepatic disease 
While frequent clinical evidence sup- 
ports the view of foci of infection as 
the cause of urticaria, the local mani- 
festation is never an evidence of sys- 
temic sepsis It is a foial uufatmc 
rather than a focal infective process 
Herpes zoster is another disease 
piobably definitely specific and due to 
an mfectne focus The remote lesions 


on the skm, however, can very properly 
be regarded as focal irritative rather 
than focal infective sequelae The im- 
munity usually conferred by herpes 
zoster, moreover, does not fit m with 
the ordinary history of a focal infec- 
tive condition where recurrence and 
chronicity are the rule It stands out, 
however, as an admirable example of a 
change in a remote portion of the body 
dependent upon a focus of irritation 
A disease which may at some time 
be shown to be a focal infection, m 
which the evidence thus far is sup- 
ported only by clinical evidence, is pity- 
riasis rosea The frequency of an 
initial plaque m this disease and the 
sudden explosion of satellite lesions 
support the view that we are dealing 
with systemic dissemination of an 
infectious agent from a primary' 
plaque My own experiments with this 
disease, extending over five years, 
while inconclusive, strengthen my be- 
lief that a specific blood-borne infec- 
tious agent is its cause 

Alopecia areata has been supported 
by many as an example of a focal in- 
fective disease It is certainly' true that 
the removal of carious and abscessed 
teeth has frequently resulted m the 
cure of this condition Likewise, the 
uncovering of visual difficulties, sinus 
infection, and other foci of infection 
or irritation m the head, has resulted 
in spontaneous cure of the baldness 
There is to my knowledge, howc\cr. 
no direct experimental e\ idence to 
show that alopecia areata can, m the 
strictest sense of the word, be a focal 
infection If the preponderant number 
of cases cleared up upon remo\al of 
infectious foci, which m fact does not 
occur, the disease could at most be 
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placed, like hcipes zoster, m the gioup 
o{ focal nnialmc processes 

Many ol oui deductions as to the 
focal infective charactei of a disease 
aic based first, upon the establishment 
of a focus of infection, and, second, 
upon the disappearance of the general 
process after the rcmo\al of the alleged 
focus Both hypotheses ate open to 
criticism Most individuals can be 
shown to have some demonstrable fo- 
cus of infection m the teeth, tonsils, 
gall bladder, appendix, prostate, or 
elsewhere The finding of a focus is, 
therefoie, only suggests e Thus, if a 
tuberculous focus were found m a 
lymph node or tonsil in the presence 
of a cutaneous tuberculosis, the case 
would at once suggest the relationship 
between the two conditions, which 
might, however, be difficult of actual 
proof 

The cleaimg up of a systemic con- 
dition or of a dermatosis upon the re- 
moval of a focus of infection, more- 
over, has importance where bacterio- 
logic proof is lacking, only when it oc- 
curs with great regularity, and only 
when other causes cannot opeiate to 
produce the same condition Under 
these circumstances, focal infection 
may be assumed, but its ultimate proof 
still requires the demonstration of a 
pathogenic organism m both cause and 
result 

Where occasional cure of a derma- 
tosis occurs upon removal of a focus, 
it is more than likely that this results 
from the relief of inhibitory forces 
which such a focus may exercise on 
general conditions, or it may be a re- 
sponse to general well being, resulting 
from the removal of the focus These 
factors will explain the cases of lupus 


erythematosus and of dermatitis her- 
petiformis, which occasionally clear up 
rapidly upon removal of infected foci 
In both of these conditions the weight 
of evidence is against their being true 
focal infective processes 

It may properly be pointed out that 
occasionally the remo\al of a focus 
which, without doubt, is the causative 
factor of a dermatosis, is not followed 
by involution or even improvement in 
the focal infection The demonstration 
and removal, for example, of a tuber- 
culous lymph gland in the neck would 
effect little, if any, change m a result- 
ing patch of lupus \ulgaris, although 
it might well be a preventive measure 
against the development of new lesions 
Irreparable tissue damage due to hema- 
togenous germ dissemination cannot be 
followed by restitution when the source 
of the infection is laid bare and re- 
moved. 

In conclusion, it may be emphasized 
that foci of infection play either a cau- 
sal or a casual role m the etiology of 
many dermatoses, or their presence 
may have nothing whatever to do with 
the disease m question Where the foci 
are causal , we are dealing w r ith true 
focal infection as determined by blood- 
borne dissemination of the pathogenic 
organism from the focus to the satel- 
lite lesion This occurs in a pi oven 
fashion m syphilis, cutaneous tubercu- 
losis, certain tuberculides, the tri- 
chophytides, sporotrichosis, tularemia, 
systemic blastomycosis, vaccinia, and 
scarlet fever A casual relationship 
occurs between foci and certain derma- 
toses with such frequency as to merit 
notice, and possibly to constitute a 
contributory etiologic factor m such 
conditions as erythema multiforme, 
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dermatitis herpetiformis, and alopecia 
areata 

Finally, to the focal infective proc- 
esses might well be added a group m 
which foci of infection play a direct 
role jn the causation of satellite cu- 
taneous lesions, in which pathogenic 
organisms are not present, but in which 
the tissue damage is apparently due to 
a toxic process This occurs in herpes 
zoster, in some of the so-called toxi- 
tubercuhdes, in many of the multiforme 
erythemas, and occasionally m urti- 
caria This group might properly be 
referred to as focal nntatwe processes 

The Lymphoblastoma Group 

During the past twenty years I have 
had a most unusual opportunity of 
studying a very large number of cases 
of what formerly were termed the 
lymphadenoses of the skin In this 
connection I have been singularly for- 
tunate m the exchange of views with 
my late colleague, Waithm, who 
throughout his active life contributed 
much to the pathology of these condi- 
tions In 1929 there were reported 
from my clinic by Keim twenty cases 
of various clinical types, of which ten 
came to autopsy A great diversity of 
opinion exists as to the proper classifi- 
cation of diseases of the hemopoietic 
system Those which are frequently 
found m the skm and occasionally oc- 
cur there before their demonstration 
111 other parts of the bod} are leukemia, 
both myeloid and ljmphatic, lympho- 
sarcoma, Hodgkin’s disease, and gran- 
uloma fungoides From our studies of 
this group of diseases we have come 
to the belief that genetically they are 
closely related, occasionally occurring 


as combined pictures or changing from 
one clinical form to another 

From the clinical standpoint the 
most frequent cutaneous manifestation 
of the so-called lymphoblastomas oc- 
curs as a persistent scaling erythro- 
derma So frequently is a true lymph- 
adenosis ushered in by a universal scal- 
ing dermatitis that the chronicity of 
this condition should always lead to 
suspicion of its grave nature The con- 
dition may occur with or without 
changes in the cn culating blood stream 
In the majority of cases these are ab- 
sent at the outset and develop only later 
m the course of the disease In a few 
of our cases marked lymphocytic devi- 
ations in the blood occurred only short- 
ly before death In the large major- 
ity of cases a marked lymphadenitis 
is present, though not usually devel- 
oping until the disease has been pres- 
ent in the skin for some months I 
have, however, seen a few cases in 
which there was general lymphatic en- 
largement preceding the development 
of the erythroderma Of greatest diag- 
nostic import m determining the 
lymphoblastomatous nature of an 
erythroderma is the early biopsy 
Even m the very early period the pic- 
ture is quite characteristic — an infiltrate 
of lymphoblastic cells occurring in the 
upper portion of the conum either in 
clumps or as a sharp band-like infil- 
trate quite similar in its architecture to 
that seen m lichen planus The biopsy 
of the lymph glands shows enormous 
hj’perplasia and the same t\pe of 
1} mphoblastic cells as are seen in the 
skm In two cases of an unusual tjpe 
of cutaneous lymphatic leukemia I ba\e 
seen an ordinary exfohatnc dermatitis, 
unassociated with lymphadenitis and 
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with no unusual blood pictuie, cntiich 
remit foi several months, then 1 cap- 
pear with associated l)mph gland m- 
voh emcnt, and finally 1 emam in a state 
of chiomc cutaneous lymphadenosis 
with the blood changes of a chronic 
lymphatic leukemia In one case of 
cutaneous leukemia with marked 
changes in both the blood and ljmph 
glands, spontaneous reco\ery took 
place after four years of obscivation. 
during which time the patient on se\- 
eral occasions was considered danger- 
ously ill Since this observation I have 
seen spontaneous recovery m a second 
similar case * 

In myeloid leukemia the cutaneous 
manifestations are consideiably more 
rare Quite apart from the cutaneous 
hemorrhages and purpura, one occa- 
sionally sees tumors of varying size and 
density, more particularly occurring on 
the face Their appearance on the skin 
very occasionally antedates or is co- 
incident with the first symptoms which 
lead to an examination of the blood 
and the establishment of the diagnosis 
The tumois are pure myeloid m struc- 
ture, and many exist only as tiansitory 
cutaneous manifestations of the disr 
ease I have seen one universal type 
in which large tumors of a purplish-red 
color appeared all over the body, some 
of which ulcerated The resemblance 
of this type of case to the entity, myco- 
sis fungoides, is quite striking 

In Hodgkin’s disease one may recog- 
nize on the skm the so-called essential 
types of eruptions These take the 

*Smce this article was written the first 
patient has returned to the hospital with a 
relapse of the skm condition and with 
glandular enlargement, after a remission 
lasting over four years (Author ) 


foim of definite nodules The archi- 
tccluie of the latter conforms exactly 
to that of the pathologic picture seen 
in the lymph glands The so-called 
non-specific lesions occurring m Hodg- 
kin's disease take the fonn of prurigo- 
hkc nodules and excoriations and pig- 
mentation These are alleged to be 
toxic reactions lathci than examples 
of true cutaneous Hodgkin’s disease 
In at least one case, however, m 
which prurigo-like nodules occurred, 
I was able to demonstrate in the nod- 
ules \ery definite pathologic architec- 
tuie t) pi cal of the disease 

The pigmentation seen in Hodgkin’s 
disease is sometimes of a -very bizarre 
nature I have at present under obser- 
\ation a young man who was admitted 
for an ex-fohative dermatitis which 
rapidl) cleared up on topical remedies 
He returned to the hospital less than 
a month ago with a zone or band of 
deep brownish pigment extending 
mound the w r aist and onto the upper 
portion of the thighs There w r as also 
h) per pigmentation of the axillse and 
sufficient thickening of the skin to 
suggest at least, a diagnosis of acan- 
thosis nigricans — a pigmentary disor- 
dei discovered by Polhtzer many yeais 
ago and shown by him to be a fiequent 
accompaniment of abdominal neoplasm 
In addition to the pigmentation theie 
was marked enlargement of the in- 
guinal and axillary lymph nodes A 
biopsy taken from these and from the 
overlying thickened skm showed typi- 
cal early Hodgkin’s disease 

With regard to lymphosarcoma, the 
cutaneous manifestations are extreme- 
ly varied One may have, as in leu- 
kemia, a scaly eiythroderma, apparent- 
ly benign at the outset and leading to 



Cutaneous Manifestations of Systemic Diseases 


III! 


the diagnosis of simple exfoliative der- 
matitis from one cause or another Sub- 
sequently a marked enlargement of 
the lymph nodes leads to the suspicion 
of the lymphoblastomatous nature of 
the eruption, and the biopsy, both skin 
and lymph node, readily establishes a 
diagnosis of small or large round-celled 
sarcoma In the late stages of this con- 
dition actual metastatic nodes in the 
skin may occur in large numbers m 
various parts of the body In other 
cases lymphosarcomatous nodes may 
appear m various parts of the other- 
wise normal appearing skin, to be fol- 
lowed at a later time by the general- 
ized involvement of the lymph nodes 
The picture of the erythrodermatous 
type is indistinguishable clinically from 
leukemia and from occasional cases of 
Hodgkin’s disease 

I have before referred to the occa- 
sional combination pictures which are 
seen in these various conditions So 
closely may they simulate each other 
that a clinical diagnosis must on occa- 
sion be changed from time to time dur- 
ing the course of the disease Two 
cases will serve to illustrate this point 
In one, definite lymphosarcomatous 
nodes were removed from the skin of 
a young boy who at the time showed 
little or no change in his blood He 
later showed severe hemorrhages into 
the skin and hemorrhages from his 
mucous membranes, following which 
he developed a rapidly fulminating type 
of lymphatic leukemia from which he 
died A second case which I still ha\e 
under observation is that of an elderly 
man with multiple lymphosarcomatous 
nodes in the skin and hmpli glands in 
whose blood at this time there are 
changes suggesting leukemia 


Many years ago there was demon- 
strated before the Dermatological Sec- 
tion of the Academy (New York) a 
patient in whom at the time it was be- 
lieved both leukemia and granuloma 
fungoides were present The case 
which I cited before of a young boy 
who died of myeloid leukemia in whose 
skin a large number of large ulcerative 
nodules occurred is, I believe, the ana- 
logue of this condition 
An interesting question arises in con- 
nection with those cases of lymphoblas- 
toma in which a scaly erythroderma of 
an innocent type antedates the more 
serious phase of the disease The sug- 
gestion in this type of case is that the 
cutaneous insult may be a primary 
factor m the activation of the lymph- 
adenosis In cases biopsied during the 
early period there may be no sugges- 
tion of a lymphoblastomatous infiltrate 
While the majority of the cases are 
undoubtedly lymphadenoses from the 
outset, it is nevertheless a tenable hy- 
pothesis that m a few cases at least 
the lymphadenosis may be secondary to 
a prolonged skm insult The analogy, 
at least, is present as regards occasional 
infection and acute Ijmphatic leukemia 
My own studies have convinced me 
that the lymphadenoses are reflected m 
the skm m three different ways First 
and perhaps more rarely one may find 
m the incidence of lymphadenotic blood 
pictures, the cutaneous expressions as 
infiltrations and tumors, together with 
In perpigmentation These are true 
metastatic lesions Second one find' 
pictures in w Inch the cutaneous h mph- 
adenotic infiltrations antedate the 
chronic nnohement of the blood and 
hniph glands In this group are found 
large numbers of cases of cxfohatne 
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dermatitis of great chromcity, as well 
as isolated tumois and infiltrations 
The third group includes particularly 
scaly erythrodermas and occasionally 
also localized infiltrations in which 
transitory deviations from the normal 
are found in the blood stream, together 
with characteristic hyperplastic changes 
in the lymph nodes In this group oc- 
casional recovery may take place with 
complete restitution even after several 
months or years In such cases I be- 
lieve the skin pathology rather than re- 
flecting systemic changes, may by con- 
tinuous insult act as a causative factor 
in the production of secondary lymph- 
adenotic changes which simulate close- 
ly the typical primary cases. 

The group of lymphoblastomas illus- 
trate admirably the cutaneous manifes- 
tations of systemic disease They rep- 
resent a very small although impor- 


tant group which serves merely as a 
text upon which to elaborate the theme 
under discussion. One might with 
equal piofit, if the time permitted, dis- 
cuss the cutaneous manifestations of 
glycosuria, the unique changes m the 
skin incident to the disorders of fat 
metabolism such as occur in xanthoma, 
the atrophic changes of arterioscleiosis 
and senility, the remarkable changes m 
the integument with endocrinous dys- 
functions, and the subject of the skin 
as a reflector of emotional states 
These, and many others, could each be 
taken as a text to illustrate that, apait 
from its protective function, its ther- 
mostatic control, and its secretory and 
excretory functions, the skin admirably 
reflects and intimately takes part in 
many, if not most, of the morbid pio- 
cesses of the body 
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T IE patient selected by Profes- 
sor Pmcoffs to be discussed by 
me this afternoon illustrates 
very well not only the importance of 
making a general diagnostic survey, 
but also the great diagnostic help that 
may be derived from bioptic examina- 
tion of a lymph gland when there is 
enlargement of the glands m the neck 
Though we make it a rule to select, 
ordinarily, for demonstration at these 
clinics, cases of the more frequently 
encountered maladies of interest to the 
general practitioner, we are breaking 
that rule today in order to show you 
one of the rarer pathological states 
that offer certain difficulties m exact 
diagnosis 

Cmnical Histori 

The patient, Thomas M, a white huck- 
ster, aged 40, was admitted to Ward G of 
this hospital (sen ice of Dr Harr} M 
Stem) on October 27, 1931, complaining of 
hoarseness, cough, pam and swelling of the 
left neck, and loss of weight 
Present Illness About three months ago 


♦Clinic to pin sicians at the Unnersit} of 
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the patient picked up a heavy basket of fruit 
and, under the strain, suddenly felt a rather 
severe pain m the left neck This pam dis- 
appeared, however, when he set the basket 
down He was surprised when placing his 
hand upon the region in which he felt the 
pam to find a lump m the left neck At 
about the same time he began to cough and 
to raise some sputum (without blood) , he 
noticed also that his voice was becoming 
hoarse One week after lifting the weight, 
he noticed that he was having pams radiating 
from the lump m the neck into the chest, 
and these gradually grew worse He ap- 
plied to the hospital dispensary for exam- 
ination, and, after several visits and an 
x-ray examination of the chest, it w r as sup- 
posed that he had tuberculosis of the left 
upper lobe and of the l}mph glands of the 
neck and he w r as sent to the tuberculosis 
department of the Cit} Hospitals for treat- 
ment, though one of the examiners 111 the 
dispensary felt confident, even before x-ra} 
examination of the thorax, that there was 
a tumor mass m the mediastinum As no 
tubercle bacilli could, however, be found in 
the sputum on repeated examinations at the 
City Hospitals, a l}mph gland was excised 
from the posterior triangle of the neck for 
diagnostic purposes, it was found to be non- 
tuberculous and it was thought to be sarcom- 
atous The patient was discharged b} Dr 
Charles C Habhston and told to return to 
the dispcnsan here for further observation 
and for radtotherapv As he continued to 
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lose weight and to remain hoarse, lie was 
admitted to Ward G on October 27th 

Previous Hist my Except for measles in 
childhood and an attack of gonorrhea fifteen 
years ago, the patient lias always been 
healthy He has worked at various jobs 
He apparently has never taken enough food 
for he has always been below ideal weight 
He smoked one package of cigarettes a day 
up to the time of the present illness, and it 
was his custom to drmk one quart of whiskey 
per week until seven or eight months ago 
There has been no excess 111 the use of 
tea and coffee and he has not made use of 
drugs until needed for relief of pains in 
the present illness 

Faintly Histoiy The patient is married 
and his wife and two children are well The 
family history has no bearing upon the 
patient’s condition 

Physical Examination The patient’s 
height is five feet, three inches, and lus 
weight is hi pounds, so he is a little more 
than fifteen pounds under calculated ideal 
weight Since admission to the hospital, 
his temperature has varied between 99 4 0 
on admission and 101 6° as a maximum His 
pulse rate has varied from 80 to no, and 
his respiratory rate from 20 to 25 per minute 
He is of asthenic habitus 

In the head, no abnormal findings were 
observed except marked dental caries, gingi- 
vitis and a little hyperemia of the pharynx 
No tumor masses could be made out in the 
nose or throat The nasal septum was slight- 
ly deflected to the left The voice was very 
hoarse and of low pitch 

In the neck, the thyroid was not enlarged 
There was no tracheal tug The trachea 
was displaced to the right and in the left 
supraclavicular fossa was a mass of rather 
soft lymph glands, more or less matted to- 
gether (figure 1) The glands along the 
edge of the sternomastoid muscle were also 
enlarged on the left side In the right side 
of the neck there was a wen about the size 
of a -walnut 

The thorax w'as long and thm and the 
epigastric angle acute There ivas some 
dilatation of the \ems m the front of the 
left thorax and in the left side of the neck, 
the left half of the chest looked somewhat 
flatter than the right 


On respiration, there was distinct lag 
and lessened movement of the whole left 
chest as compared with the right and, on 
palpation, there was greater vocal fremitus 
over the right lung than over the left On 
percussion, there was marked retrosternal 
dullness, and flatness over the left upper 
lobe, both in front and behind, the dulness 
extending behind downward to the level of 
the spine of the third thoracic vertebra and 
m front down to the fourth intercostal space 
and some four cm lateralward from the left 
parasternal line On auscultation, aside from 
occasional sibilant and sonorous rales in both 
lungs, nothing was made out except relative 
suppression of the breath sounds in the left 
upper lobe, probably' due to atelectasis No 
pleural friction was heard 
The heart seemed to be of approximately 
normal size and there w T ere no heart mur- 
murs 

The abdomen was retracted and the liver 
was palpable one or two fingerbreadtlis be- 
low the costal margin The tip of the spleen 
could not be felt 

Examinations of the nervous system (ex- 
cept for evidences of pressure on certain m- 
tra-thoracic nerves) w r ere entirely negative 
and the psyche was clear 
Laboratory Tests S'pntum Mucopuru- 
lent No tubercle bacilli No blood Many 
streptococci 

Blood R B C , 3,970,000 to 4,340,000, on 
different counts Hemoglobin, 80 per cent 
on admission, since reduced to 55 per cent 
White cell count has varied between 11,800 
and i5,2So Differential count Polymorpho- 
nuclears, 75 per cent to 7S per cent, small 
mononuclears, 18 per cent to 23 per cent, 
large mononuclears and transitionals, 7 P er 
cent to 11 per cent Wassermann and Kol- 
mer reactions, negative 

Uunc Specific gravity', 1010 to 1015 > 
negative for albumin and sugar, an occa- 
sional cast seen , no pus cells , occasional 
red blood corpuscle present , phthalem output 
75 per cent in two hours 
Roentgenological Rcpoit (Dr Henry J 
Walton) Mediastinal tumor extending mto 
the left side of the chest, situated more an- 
teriorly than posteriorly Atelectasis of the 
upper lobe of the left lung Elevation and 
fixation of the left diaphragm Dislocation 
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of the esophagus and trachea to the right 
with some narrowing of the lumen of the 
esophagus Heart small and apparently ro- 
tated Slight hypertrophic osteoarthritis of 
the thoracolumbar spine Sacralization of 
fifth lumbar vertebra No evidence of tumor 
metastases in the bones (Figure 2 ) 

Repoits of Specialists Nose and Throat 
examination (Dr hooper) Paralysis of the 
left arytenoid and complete paralysis of the 
left vocal cord, probably due to pressure 
on the left recurrent laryngeal nerve 
Biopsy of Cervical Lymph Gland On 
request of the internist, the hospital surgeon, 
Dr Shipley, removed a lymph gland from 
the left side of the neck for microscopic ex- 
amination The histological study was made 


by Dr Hugh R Spencer who made the fol- 
lowing report 

“Capsule of lymph gland intact On sec- 
tion, node is grayish white and appears to be 
cellular One small area is yellowish and 
necrotic On microscopic examination, the 
lymphoid tissue is replaced by actively grow- 
ing tumor cells, which vary in morphology, 
some of them being round and others poly- 
hedral, while those in relation to the blood 
vessels are somewhat columnar m shape and 
lie at right angles to the vessel walls Many 
of the nuclei are hyperchromatic and mitotic 
figures are numerous The blood vessels 
are poorly formed and, m some areas, tumor 
cells are in direct contact with the blood 
There is some alveolation of the tumor but, 



Fig 1 The mass of lymph glands 111 the left supradas icular ios«a is arable, as 
well as the scar following the remoial of a gland for histological examination The 
small mass m the right side of the neck is a sebaceous cist. The dilatation of the suns 
below the left da\icle can be seen 
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m general, the arrangement is perivascular 

“Impression The tumor is a sarcoma of 
the reticulum cell type, different from the 
usual type of reticulum cell lymphosarcoma 
in the arrangement of cells and in the vascu- 
larity of the tumor The thymus gland 
should be considered as the probable site of 
the primary tumor ” 

Course m the Hospital The patient’s 
general condition has been closely watched 
by the interne, Dr M Cohen, and it has 
not undergone any marked change during 
his three-weeks’ stay in the hospital The 
blood pressure has continued low, varying 
between 86 and 106 systolic and between 48 
and 68 diastolic The secondary anemia has 
been increasing so that the hemoglobin is 
now down to 55 per cent The patient is 
holding his weight very well and has a fairly 


good appetite He still tires very easilj 
on exertion and has some pain m the left 
neck and m the upper chest 

Discussion or the Clinical 
Findings 

The Mediastinal Mass This space- 
occupying mass in the upper anterior 
mediastinum is causing pressure upon 
the left bronchus and left upper lobe, 
which has resulted in atelectasis There 
may be some actual infiltration of the 
lobe by the tumor mass The situa- 
tion of the mass points to the thymus 
gland as a source of the pressure 
rather than to the lymph glands at the 



FrG 2 Roentgenogram of the chest 
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root of the left lung There is no evi- 
dence that the mass is a substernal 
thyroid This mass has dislocated the 
trachea to the right and has caused 
pressure upon the esophagus It has 
also pressed upon the left recurrent 
laryngeal nerve, causing paralysis of 
the left vocal cord It has compressed 
the left phrenic nerve and has caused 
paralysis of the left half of the dia- 
phragm Whether the tachycardia is 
due to pressure upon the vagus with 
partial loss of vagal inhibition is not 
certain 

It is evident that we are not dealing 
with a simple hyperplasia of the thy- 
mus but with a true tumor growth 

The Cervical Lympliadenopathy 
You will recall that the patient’s first 
symptom was pain in the left neck and 
the finding of a swelling in that region 
On examination at the hospital dispen- 
sary, and, later, in the hospital itself, 
the swollen neck was found to de- 
pend upon enlargement of the supra- 
clavicular lymph glands and of the 
lymph glands along the sternocleido- 
mastoid muscle One of these was re- 
moved by biopsy at the City Hospitals 
and found to be non-tuberculous, 
though the sections suggested sarco- 
ma Another gland removed m the 
University Hospital was found to be 
the site of definite metastatic tumor 
growth 

The x-ray findings in the mediasti- 
num of tumor, the evidences of metas- 
tases m the glands of the neck, and 
Dr Spencer’s histological studies make 
it fairly cleai that the site of the pri- 
marj r tumor is the tin mus and that the 
histological character of the tumor is 
of the reticulum-cell t\pe In using 
the term “reticulum ’’ Dr Spencer had 
in mind the reticular histiocjtes and 


the perivascular mesenchymal cells 
rather than the reticular epithelium 

Whether this tumor should be re- 
garded as sarcoma or as carcinoma is 
a question that merits discussion Much 
help m classification in the great group 
of lymphoid tumors may ultimately 
result from more general patronage of 
the “Lymphoid Tumor Registry” of 
the Army Medical Museum in Wash- 
ington 

Dr Spencer leans to the view that 
the neoplasm in our patient should 
be designated a “lymphosarcoma” 
and in this assumption he would be 
m accord, I believe, with one of our 
best American authorities on neo- 
plasms, Dr James Ewing of New 
York The character of the cells of 
the tumor and the vascularity of the 
growth are the points upon which 
this diagnosis of lymphosarcoma is 
based Warthm of Ann Arbor would 
probably have placed the tumor m 
the group that he designated “aleu- 
kemic lymphoblastomas,” a group 
that contains round-cell sarcoma, 
lymphosarcoma, lymphoma, and 
lymphadenoma , and he inclined to 
the view that many tumors reported 
as originating in the thymus have 
probably been primary m the media- 
stinal lymph nodes 

On the other hand, most m ill agree 
that both the cortical and the medul- 
lary cells m the thj mus, including 
some of the reticulum cells, are orig- 
inally of epithelial origin Moreover, 
the fact that metastasis is through 
the ljmph channels to the hmpli 
glands rather than through the blood 
is further evidence in fa^ or of carci- 
noma rather than of sarcoma There 
are, therefore, many who Mould 
place this tumor m the carcinoma- 
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tous group The French writers lean 
to carcinoma, the German authors 
to sarcoma when they describe thy- 
mic tumors of this sort Perhaps we 
will do best to compromise, as 
Schndde does, and simply speak of 
a “malignant thymoma,” not com- 
mitting ourselves definitely as to 
whether the neoplasm is of meso- 
blastic or of epithelial origin The 
marked polymorphism of the cells, 
emphasized by Ambrosmi is one 
of the chief characteristics of these 
thymic tumors and is very obvious 
in the microphotographs of the sec- 
tions of the tumor of the patient be- 
fore you (Figures 3 and 4 ) 

The Anemia This anemia is clear- 
ly of the secondary rather than of the 
primary type and it is probably related 
to the tumor growth itself and the 


toxins produced by the neoplasm 
There is nothing m the blood suggestive 
of Hodgkin’s disease, of leukemia, or 
of other blood dyscrasias 

The UndernutnHon This man is 
fifteen pounds under calculated ideal 
weight and he reports that, during the 
past three months, he has lost a good 
deal of weight He states, however, 
that he has never been overweight and 
that is not surprising since he is of 
asthenic habitus 

The Weakness Tins patient has 
complained much of his physical weak- 
ness and muscular fatigability His 
eyelids do not droop, however, and his 
jaw muscles do not tire on chewing 
beefsteak We must keep a close watch 
upon the muscular functions since my- 
asthenic states, indistinguishable from 
myasthenia gravis pseudoparalytica. 
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have occasionally developed m patients 
exhibiting tumors of the thymus In 
one of these reported by Mandelbaum 
and Celler (1908), the thymus tumor 
was described as a “perilymphatic 
lymphangio-endothelioma” , in other in- 
stances, the tumor was described as 
lymphosarcoma (Hun) 

The Dental Canes Though this pa- 
tient has marked dental caries and 
some gingivitis, it is not probable that 
the trouble with the teeth and gums 
stands in any relation to the other clini- 
cal findings, except possibly to the sec- 
ondary anemia to which it could have 
been a contributing factor 

Differential Diagnosis 
We have had a clear demonstration 
of the fact that enlargement of the 
lymph glands m the neck may, for a 


time, puzzle the diagnostician Thus, 
this patient was under observation dur- 
ing several visits at the hospital dis- 
pensary and was finally sent to the 
City Hospitals because he was believed 
by some to be suffering from tubercu- 
losis of the lymph glands and of the 
left upper lobe, and by one of the ex- 
aminers to be suffering from mediasti- 
nal tumor Biopsy has finally proven 
that without doubt we have to deal 
with metastatic neoplasm of the cervi- 
cal lymph glands and this fact (to- 
gether with the x-ray findings and the 
general clinical study) points to the 
thymus gland as the probable primary 
site of the neoplasm 

Any space-occupying mass within 
the mediastinum may give rise to a 
variety of clinical phenomena, for we 
must not forget that increased pres- 



Fig 4 Section of tlie excised Ijmpli ghnd as seen under high power magnification 
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sure within the mediastinum can af- 
fect any one or several of a group of 
very important structures, including 
the large blood vessels, the heart, the 
trachea, the esophagus, the thoracic 
duct, the thymus gland, the lymph 
glands at the loot of the lungs, and 
several very important nerves includ- 
ing the vagus and its branch, the re- 
cuirent laryngeal, the phrenic, and the 
sympathetic trunk Symptoms and 
signs of space-occupying masses with- 
in the mediastinum are usually due to 
compression of one or another of these 
structures As a rule, it is the large 
veins that are first compressed, espe- 
cially the superior vena cava, and, ac- 
cordingly, dilatation of the veins of 
the chest and of the neck is an early 
symptom in most cases. In this patient, 
it is surprising that there has been no 
greater compression of the veins than 
has occurred, though that there is al- 
ready some collateral circulation is ob- 
vious 

Most space-occupying masses within 
the mediastinum are true tumors but 
other processes may simulate tumors 

Of the pnmary tumors of the medi- 
astinum , thymus tumors, tumors origi- 
nating m the lymph glands, thyroid 
tumors, and dermoid cysts, are the 
most common 

Of the secondary tumors of the 
mediastinum, it should be remembered 
that metastases into the lymph glands 
of the mediastinum can give rise to 
space-occupying masses within the 
chest ; for example, we may find them 
in association with carcinoma of the 
stomach, of the lung, or of the breast 
Carcinoma of the esophagus or of a 
bronchus can also through metastases 
give rise to such masses 


Inflammatory masses m the mediasti- 
num may be due to tuberculous ab- 
scess, especially when secondary to 
caries of the cervical spme 

Anemysm of the aoita 01 of a sub- 
clavian aiteiy can also give rise to a 
space-occupying mass in the mediasti- 
num 

It is an interesting fact that the ma- 
jority of patients with true mediastinal 
neoplasms are in early or middle life, 
rather than in later life, though they 
may occur at either period 

Among the compression phenomena 
met with, when there is a space-occupy- 
ing mass in the mediastinum, certain 
subjective symptoms are common — 

1 An obstinate, dry cough, often 
metallic in type, and sometimes 
occurring in paroxysms. 

2 Hoarseness and bitonal voice, due 
to pressure upon the left recurrent 
laryngeal nerve and the effect of 
this upon the left vocal cord 

3 Dysphagia, due to pressure on the 
esophagus 

4 Pains, due to pressure upon the 
intercostal nerves, pams that radi- 
ate into the neck and the walls of 
the thorax and, sometimes, into 
the arms 

Though these subjective symptoms 
are usually more or less prominent, 
there are also variable objective find- 
ings, which may include 

1 Swelling of the superficial veins, 
limited to the upper half of the 
body and often more marked on 
one side than on the other 

2 Swelling of the whole head and 
neck due to edema (so-called 
“Stokes’ collar”), not present in 
this patient. 
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3 More 01 less marked cyanosis 

4 Changes m the lungs, due to in- 
filtration of the tumor or to pres- 
sure upon the lung or a bronchus 
with production of atelectasis 

5 Chylous hydrothorax, due to pres- 
sure upon the thoracic duct (not 
present m this patient) 

6 Characteristic findings on x-ray 
examinations of the thorax 

7 Evidences of metastases in region- 
al lymph glands 

Even before the biopsy of the cervi- 
cal lymph gland, it was possible to 
rule out many of the affections that 
might otherwise have had to be consid- 
ered Thus, syphilis was ruled out by 
the negative serology , tube) culosis was 
made improbable by the absence of 
tubercle bacilli m the sputum, leu- 
kemia was ruled out by the negative 
blood picture, Hodgkin’s disease, of 
course, had to be thought of and par- 
ticularly, because in the blood there 
was a rather high count of the large 
mononuclears and transitionals, but 
there was no eosmophiha, the patient 
had no pruritus, and the lymph gland 
enlargement was restricted to the left 
neck, and primary tuviois of the naso- 
phaiynv were eliminated by careful 
inspection of the nose and throat 
The great value of the x-ray exam- 
ination of the thorax and of the biop- 
tic examination of the ljmph glands 
of the neck are well-illustrated in this 
patient Thus, the x-ray examination 
revealed the space-occupjmg mass and 
its site in the upper anterior mediasti- 
num, pointing to probable origin in 
the thymus gland The biopsy of the 
ljmph gland proted that we were deal- 
ing with a neoplastic process and that 
the histological character of the neo- 


plasm was very suggestive of a thymic 
origin I cannot emphasize too st> ong- 
ly the desti ability, in doubtful cases, of 
i csoiting to biopsy of a lymph gland 
for differential diagnostic pin poses 
The procedure is a very simple one 
and involves practically no risk to the 
patient The results, for diagnosis, are, 
m many cases, positively decisive 

Diagnostic Conclusions 

From what I have said, we are justi- 
fied, I believe, m making the following 
multi-dimensional diagnosis 

1 Malignant thymoma of reticulum 
cell type, causing pressure on the 
left lung, the left phrenic nerve, 
and the left recurrent laryngeal 
nerve, dislocating the trachea and 
the esophagus and giving rise to 
metastases to the lymph glands of 
the left side of the neck 

2 Undemutrition, i$y 2 pounds 

3 Secondary anemia (red blood 
cells, 3,970,000, hemoglobin, 55 
per cent, with moderate leucocy- 
tosis, 11,800-15,280 

4 Febrile reaction, temperature 
99 4°-ioi 6°, perhaps dependent 
upon the neoplasm itself, perhaps 
due to acute pharyngitis or to 
bronchitis of streptococcic origin 

5 Slight hypertrophic osteoarthritis 
of the thoraco-Iumbar spine 

6 Dental caries and gingivitis 

7 Sebaceous cyst in the right neck 

Prognosis 

As the patient has been sent back 
to the Avard, we ma\ , m lus absence, 
discuss the prognosis 

Though temporary mipro\ ement can 
be brought about by therapy, the pros- 
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pect in a case of this sort, judging 
from past clinical experience, is that 
exitus will occur within twenty-one 
months of the time when the first 
symptoms appeared, or earliei 

Treatment oe the Patient 
In my opinion, there is no indication 
for surgical intervention m this patient 
Attempts to remove the mtrathoracic 
tumor are unjustifiable The risk from 
the operation itself would be very 
great, in the first place, and, m the 
second place, there is no probability 
that such surgical intervention would 
prolong life Nor is there any advan- 
tage to be derived from removal of the 
lymph glands of the neck, except for 
diagnostic purposes 


The best therapeutic methods of in- 
tervention at our disposal are deep 
roentgenotherapy and radium therapy 
It is possible that we may be able to 
reduce the size of the mass within the 
thorax and also the size of the enlarged 
lymph glands of the neck by such 
treatment Of course, everything 
should be done, in addition, to build 
up the general health and strength of 
the patient by diet and by suitable hy- 
giene Unhappily, we must recognize 
that any favorable results of therapy 
will be of but temporary duration 
Later on, it will be the duty of Ins 
medical attendants to ensure a gentle 
and easy death by the now well-known 
methods of inducing euthanasia in the 
victims of hopeless neoplastic disease 
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an operation for gall stones, and we 
have had patients in whom serious thy- 
roid reactions have followed simple 
tonsillectomy with a general anesthetic 
We have likewise seen patients with 
severe hyperthyroidism progress into 
thyroid crises with no apparent inciting 
causes 

We have learned in dealing with 
such a large number of these cases that 
if these patients are permitted to pro- 
gress into the stage of intense thyroid 
intoxication where they are delirious, 
vomiting, ovei activated and with ex- 
aggerated heait rates, a very large per- 
centage of them will die m spite of 
all measures to get them out of their 
critical state Based upon our own ex- 
periences w ith these critical states, we 
wish to call attention to the fact that 
the time to instigate active measures 
against thyroid cnses is before they 
have actually occurred, and that if 
active measures are instituted at this 
stage, a majority of the patients will 
be kept out of the cases and can be 
gotten into such improved states that 
active measuies such as surgery can 
be undertaken with relative safety and 
the course of the disease quite definite- 
ly checked 

One should ha\ e m mind that every 
patient with intense hyperthyroidism 
may at any time pass into a thyroid 
crisis, and attention should be directed 
toward detecting the earliest possible 
indications of an impending crisis, such 
as sudden and persisting increases m 
pulse elevation, definite increases m 
actuation, particularly when associated 
with changes in the mental state such 
as irrationality Perhaps the most cer- 
tain forerunner of thyroid crisis is 
\omitmg, a«, if it persist 1 ? with its de- 


hydration and emotional upset, a thy- 
roid crisis, if not already present, is 
quite likely to occur Diarrhea is tol- 
erated much better than is vomiting, 
but is not to be neglected as a possible 
warning of an impending thyroid 
crisis 

It is at the time that these early 
premonitory signs occur that active 
measures against the intensifying hy- 
perthyroidism must be undei taken if 
we wush to save the lives of these seri- 
ously threatened patients If these 
patients have not been leceivmg iodine, 
it should be given in the form of 
Lugol’s solution by mouth, ten drops 
three to four times a day, by rectum 
if not tolerated by mouth, and if it is 
not possible to admimstei it by mouth 
or rectum, we have found that fifty 
minims can be put in 750 cc of salt 
solution and administered by hypoder- 
moclysis 

Patients with an impending thyroid 
crisis are usually in a state of marked 
overactivation which must be controlled 
if their organism is to be protected 
against their own hypercombustion 
This can best be done, m our experi- 
ence, with morphia or sodium amytal 
We have never used avertm, but if a 
serious case presents itself with wuld 
activation and delirium, we are pl at1 ' 
mng to employ it if morphia and sodi- 
um amy tal do not quiet the individual 
It is to be recalled that patients with 
intense hyperthyroidism tolerate good- 
sized doses of morphia, and it must he 
given until its effect is obtained or 
respirations reach a dangerously l° u 
level 

Of measures to combat impending 
thy roid crises, «?alt solution and gluco= c 
are, in our experience, the mo'-t stril- 
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ingly valuable Those patients either 
in crises or on the verge of thyroid 
crises should receive a minimum of 
3000 c c of salt solution with 150 gms 
of glucose every twenty-four hours 
until their urgent symptoms have di- 
minished as evidenced by a drop in 
pulse rate, diminution in excitement, 
return of mental clearness and a dis- 
appearance of vomiting and diarrhea 
Just how glucose and salt solution 
protect these patients against the rapid- 
ly destructive effects of intense thy- 
roidism, we cannot say Whether it 
protects them by increasing the glyco- 
gen reserve in the liver, or whether it 
1 estores water balance and protects the 
organism against hypercombustion bj 
providing a material which is readily 
burned, we do not know We do know 
that the administration of salt solution 
and glucose m reasonably large doses 
has been the salvation of many patients 
m severe post-operative thyroid re- 
actions and in patients already m 
severe thyroid cnses when coming to 
the Clinic, and that its employment as 
suggested above on the slightest warn- 
ing of an impending crisis has pie- 
vented man}' patients from progress- 
ing into a serious thyioid crisis, and 
so undoubtedly saved their lives 
We feel sure from oui experiences 
with these cases that it is a mistake not 
to have them operated upon as soon 
as one reasonably can after recover} 
from the crisis or threatened crisis, 
as they arc still intensely toxic and cap- 
able of again being precipitated b} an- 
other infection into another crisis We 
believe that any patients w I10 have hy- 
perth} roidism of such a sevete degree 
that they are 111 dangei of a crisis, 
should be definitely freed from that 


toxicity as quickly and as completely 
as possible by such an active measure 
as subtotal thyroidectomy 

Apathetic Thyroidism 

We have from time to time written 
about what we have called apathetic 
thyroidism, and I am anxious to pre- 
sent this subject to several different 
groups of medical men because I feel 
sure that its diagnosis is often over- 
looked and certainly its seriousness 
often underestimated 

The signs of so-called apathetic h}- 
perthyroidism are quite contradictory 
to those of typical hyperthyroidism or 
exophthalmic goitre which is of the 
type which we have called activated m 
contradistinction to this inactivated or 
apathetic type 

Activated or typical hyperthyroidism 
tends to occur in the majonty of cases, 
in patients up to forty or fifty }ears of 
age Apathetic hyperthyroidism tends 
to occur in patients above forty to fift} 
jears of age Activated hyperth} roid- 
ism is characterized by quite definite 
eye signs, not always exophthalmos but 
usually stare The eyes in apathetic 
hyperthyroidism are usually not char- 
acterized by exophthalmos, are in re- 
pose, and not staring The tlnroid of 
activated hyperth} roidism is particu- 
larly apt to be larger than normal and 
of a definite fiim h}perplastic char- 
acter The thyroid m apathetic hy- 
perth} roidism tends to be smaller than 
that which is found in activated hjper- 
th} roidism, although in these conditions 
the size of the gland may be re\ u scd 
Pulse rate in actuated In perth} roidism 
tends to be high and of a striking char- 
acter, snapping and full; while the 
pulse rate of apathetic In pertln roid- 
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ism tends to be 1 elativclj low, one hun- 
dred and twenty 01 under, and not par- 
ticularly striking and snapping in 
character The apex impulse in acti- 
vated hyperthyioidism tends to he im- 
pressively tumultuous and thrusting so 
that it is diffused over the entire prc- 
cordia The apex beat of apathetic 
hyperthyroidism is not at all of this 
chaiacter It is not striking It is not 
forceful and is not diffused over the 
precordia Patients with activated hy- 
perthyroidism tend very distinctly to 
have a youthful appearance , even 
those patients of advanced years who 
show the activation type of hyperthy- 
roidism are made to look much younger 
than they really are This is due to 
the fact that patients with activated 
hyperthyroidism are energetic, quick 
in motion, their skin is warm, moist 
and flushed and of the soft velvety 
texture which so frequently is associ- 
ated with youth, while the skin of 
patients with apathetic hyperthyroid- 
ism is quite the opposite and causes 
their general appearance to be one of 
greater age than they actually are 
Thus, the skin m patients with apathet- 
ic hyperthyroidism is cool, dry, 
wrinkled and pigmented, and in addi- 
tion the patient is tired, sluggish, and 
even apathetic All these features tend 
to give the patient with apathetic hy- 
perthyroidism an appearance of ad- 
vanced years as compared with the 
converse youthfulness of patients with 
activated hyperthyroidism Patients 
with activated, typical exophthalmic 
goitre usually have had the disease 
over a shorter period of time than 
those with apathetic hyperthyroidism 
Patients with apathetic hyperthyroid- 
ism tend to have the disease m a rela- 


tively non-activated form over several 
months or several years The weight 
loss in the activated typical hyperthy- 
roidism is fluctuating, there being peri- 
ods when there is considerable weight 
loss and periods in which it is regained. 
The weight loss in apathetic hyper- 
thyroidism tends to be marked It oc- 
curs quite gradually but progressively 
over a long period of time, so that it 
is not an impressive feature in the pa- 
tient’s mind The basal metabolism of 
typical activated hyperthyroidism tends 
to be high, from plus forty, fifty and 
sixty upwards, to often over plus one 
hundred The basal metabolism of 
apathetic hyperthyroidism tends to be 
relatively low, from plus forty down- 
ward, even as low as plus twenty 
We have had the opportunity sev- 
eral times to observe the course of 
patients dying from the two different 
types of hyperthyroidism and their be- 
havior even m this unfortunate situa- 
tion is entirely different Patients with 
activated hyperthyroidism die in a 
marked state of agitation They are 
delirious They thrash about and are 
difficult to control Their pulse rates 
rise to uncountable heights Patients 
with apathetic hyperthyroidism die in 
quite an opposite manner If operated 
upon, they go back to their beds, often 
with pulse rates of one hundred and 
twenty or under, in no way agitated, 
and sink gradually and apathetically 
into stupor, coma and death 

The course of the two conditions un- 
der the stress of an operative proce- 
dure is also quite different Patients 
with activated hyperthyroidism, while 
being operated, frequently show 
marked elevation in pulse rate an 
marked general activity, while those 
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with apathetic hyperthyroidism, while 
being operated upon, frequently show 
pulse rates ranging between one hun- 
dred and one hundred and twenty, not 
of the toxic character and, in addi- 
tion, show no signs of activation 
These patients with apathetic hy- 
perthyroidism are those m whom un- 
expected fatalities frequently arise 
They are the patients m whom, be- 
cause of their low basal rate, their lack 
of pre-operative activation and agita- 
tion, their apparent repose, and their 
apparently safe course while on the 
operating table or under any stress too 
much surgery is done at one time They 
are the patients in whom we have had 
practically all of our unexpected fatal- 
ities m the surgery of hyperthyroidism 
Patients with activated hyperthyroid- 
ism are so impressive as to the inten- 
sity of their intoxication that the fact 
that a dangerous condition exists is 
always uppermost m one’s mind This 
is distinctly not true of the patients 
with apathetic hyperthyroidism and 
one is not infrequently led into a false 
sense of security, because as a matter 
of actual experience, it is the patient 
with apathetic thyroidism, — that is, the 
patient with marked weight loss, with 
hyperthyroidism of long standing, the 
non-activated patient past fifty years, — 
in whom the addition of any extra 
burden, operative or non-opeiative, 
will result in an unexpected fatality 
We are of the opinion that because 
of the lack of striking signs and symp- 
toms man}' of these patients, particu- 
larly with small thyroids, go a num- 
ber of months and 3 ears undiagnosed, 
and we are so distinctly of the opinion 
that the} are particularly bad risks 
that we lme assumed the position that 


any patient showing apathetic hyper- 
thyroidism, no matter how good he 
may appear as a risk, must be oper- 
ated upon in two stages, — a right sub- 
total hemithyroidectomy being done 
first, the patient sent home for six 
weeks, during which time there is us- 
ually marked improvement, to then re- 
turn to the hospital for a second stage 
removal of the left lobe 

We have been able to maintain a 
mortality in the entire series of 9300 
thyroid operations of not over one per 
cent, and within the last few years 
we have been able to reduce the mor- 
tality in toxic goitre to a range of 
from 0 27 per cent to o 6 per cent 
This includes thyrocardiacs, patients 
who have been 111 thyroid crises, and 
also patients with apathetic hyperthy- 
roidism It includes the entire gioup 
of thyroids coming to the Clinic with- 
out rejection We believe, however, 
that this mortality rate can be main- 
tained only by an appreciation of the 
fact that the most serious risks ai e not 
m the patients who appear to be in 
the most serious state, but in those 
patients of older } ears, with slow and 
progressive weight loss, who are ap- 
parently good risks, but actually a 
group in which w'e ha\e the highest 
mortalitj' rate 

Conclusions 

A ven large percentage of patients 
who are permitted to get into the ad- 
\anced state of th>roid crisis will die 
Their salvation is the carl}' detection 
of an impending thyroid crisis or un- 
due intensification of their h\perth\- 
roidism and it« emcrgenc} treatment 
with iodine, morphine, anntal n\crtin 
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salt solution and glucose By the early 
application of these measures, pa- 
tients may be kept out of thyroid cri- 
ses, prepared and operated by subtotal 
thyroidectomy within thiee weeks and 
definitely lelieved of their thyroidism 
Apathetic hyperthyioidism is a state 
characterized by signs and symptoms 
quite contrary to those of typical acti- 
vated hyperthyroidism It is mislead- 
ing, not only as to its existence, but 
it is also misleading as to its serious- 
ness, and possesses graver dangers of 
a fatality undei stress or operative pro- 
cedure than does the typical activated 
hyperthyroidism An appreciation of 


its atypical signs and symptoms will 
1 esult m its early diagnosis and an ap- 
preciation of its certain unobtiusive 
seriousness should make one realize the 
possibilities of a fatality when the pa- 
tient is submitted to any considerable 
extra burden, particulaily such as sub- 
total thyioidectomy in one stage It 
should make one undertake surgical 
procedures in all patients of this type, 
no matter how good they appear as 
risks, m two stages. Its earlier recog- 
nition and submission to surgery will 
result m a considerable lowering of its 
opeiative and non-operative mortality 
late 



Fallacies and Dangers in the Treatment of 
Exophthalmic Goiter by Iodine* T 

By Willard Owen Thompson, M D , F A C P , and 
Phebe K Thompson, M D , Chicago , III 


U NTIL about ten years ago, the 
treatment of exophthalmic 
goitei by iodine was considered 
a dangerous procedure, although it 
was not claimed that its immediate ef- 
fects were always harmful The atti- 
tude then prevalent is fairly well ex- 
pressed m the statement of T Kocher 1 
“Es ist ein zweischneidigen Schwert 
und der Schaden uberwiegt” (it is a 
two-edged swoid and harm predomi- 
nates) Following the demonstration 
of the clinical improvement and the 
reduction in basal metabolism during 
its administration to patients with toxic 
goiter 2 , the pendulum swung almost 
completely to the other extieme The 
consequence has been that most bene- 
ficial results that occur during its ad- 
ministration are attributed to iodine and 
most unfortunate results to the natural 
course of the disease This is perhaps 
inevitable and it will probably be sev- 
eral years before the effects of iodine 
are precisely defined from an unpreju- 
diced point of new In the meantime, 
certain considerations appear pertinent 

*Recened for publication, September 3, 
1931 

fFrom the Department of Medicine, Rush 
Medical College and the Presbjterian Hos- 
pital, Chicago, 111 


Iodine and the Mortality Rate 

It is generally agreed that iodine, 
by reducing the intensity of the dis- 
ease, has diminished the risk of opera- 
tion However, it would seem that the 
reduction in mortality caused by iodine 
is often overestimated Before the days 
of iodine the mortality had steadily 
diminished as experience m treating 
the condition increased From 1894 
to 1907, according to the table in Crot- 
ti’s 3 book, it varied from 2 85 to 30 o 
per cent with a mortality over 10 per 
cent m ten of twenty-three reports 
From 1908 to 1917 it varied from o 
to 13 1 per cent (excluding one re- 
port in which data were collected from 
the literature without dates being giv- 
en) and it was over 5 per cent m only 
seven of twenty-eight reports The 
Mayos 4 had 4 deaths 111 their first 16 
operations, 3 m the next 30 and 3 in 
the next 150 From 1907 to 1920 
their mortality \aned from 2 to 5 per 
cent, with the general trend down- 
wards and it was, for the most part, 
under 3 per cent after 1912 For the 
jears 1921, 1922, 1924, 1925, 1926, 
1927 and 192S it was 339, 1 74, 08, 
1 1, 083, 07, and 1 per cent respect- 
i\elj , according to Pemberton 5 Iodine 
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was introduced at the Mayo Clinic in 
Maich, 1922 

Crile 0 m 1920 published a chart 
showing his mortality from June 28, 
1906, to October 1, 1919 At first he 
used ether alone for anesthesia and 
his death rate was 16 per cent in the 
first 50 operations Then with anoci- 
ation, mtious oxid-oxygen and local 
anesthesia with anesthetization of pa- 
tients m their rooms, the mortality 
promptly dropped to 4 per cent It 
then fluctuated between 2 and 5 per 
cent for several years until the adop- 
tion of his “new technique,” which 
still further reduced the element of 
fear With this the rate in exophthal- 
mic goiter was 1 1 per cent, and m all 
thyroidectomies it was o 6 per cent In 
1929 he 7 reported a mortality of o 6 per 
cent m his last 1000 thyroidectomies 

Lahey, m 1916 8 , reported the mor- 
tality as varying from 2 to 7 per cent 
m his operations for exophthalmic goi- 
ter In 1922° this had been reduced to 
about 11 7 per cent, a rate which was 
little affected by iodine because this 
element although introduced into his 
clinic in 1922, was used only m occa- 
sional cases at first For the five-year 
period from 1925 to 1929, the mortal- 
ity as given by Clute 10 was approxi- 
mately 02, 18, 16, 07, and o 1 per 
cent respectively 

Porter 11 , in 1923, reported the re- 
sults of thyroidectomy m 204 cases of 
exophthalmic goiter as follows 

1904-1908 No mortality 

1909-1914 15 per cent 

1914-1919 14 per cent 

1919- 1920 8 per cent 

1920- Jan 1921, 3 per cent 

Crotti 3 gives Kocher’s mortality as 
follows 


Death Rate 


Year 

No Cases 

(per cent) 

1902 

59 

65 

1906 

167 

50 

1910 

376 

40 

1911 

167 

23 

1912 

130 

15 

1916 

300 

10 

Richter 12 , 

in 1929, reported a mor- 


tality of o 2 per cent in 500 consecu- 
tive thyroidectomies, whereas his rate 
was 1 o per cent before iodine In 
1920, Fraziei 13 was able to report a 
mortality for toxic goiter for the pre- 
ceding five years of between 1 and 2 
per cent Riedl 14 had a mortality of 
40 per cent in his first 40 cases and 
3 3 per cent m the following 30 Crot- 
ti’s 3 mortality was 8 per cent in his 
first 100 cases, 7 per cent in the next 
122, 32 per cent in the next 1 00, and 
there were no deaths in the last 137 
cases he leported in 1917 

It may thus be seen that in many 
good clinics before the days of iodine, 
the mortality from operations for toxic 
goiter was as low as 1 per cent, and 
that in the hands of leading surgeons 
it has dropped from about 1 to 4 per 
cent to about o 25 to o 7 pei cent since 
the introduction of iodine In spite of 
iodine, some good surgeons now have 
a higher mortality than others before 
the days of iodine Thus von Eisels- 
berg 10 reported a mortality of 6 per 
cent m 1930, and Dunhill 17 of 2 7 per 
cent m 1930 In fact, Bevan 18 is of the 
opinion that the average mortality for 
this country at present is between 3 
and 5 per cent In interpreting such 
data it must, of course, be borne m 
mind that a thyroid operation before 
the days of iodine was usually less ex- 
tensive than now and that some pa - 
tients who previously would have died 
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before operative interference was pos- 
sible, are now operated upon 

Rest and the Iodine Reaction 

In cases of toxic goiter, it is common 
practice to determine the basal metab- 
olism the day after admission to the 
hospital and again one or two days be- 
fore operation, and to attribute any 
reduction that may have occurred m 
the interval to iodine Striking clinical 
improvement and reduction m basal 
metabolism often occur from rest 
alone, whether patients are completely 
confined to bed or whether they are al- 
lowed the usual privileges of ambula- 
tory ward patients Most of the im- 
mediate reduction from rest appears 
to occur in the first few days 10 In try- 
ing to determine the range of effective 
iodine dosage in exophthalmic goiter, 
we s0 observed the effect of the daily 
administration of roughly o 75 mg , 
I 5 mg , 3 o mg , and 6 mg of iodine 
It so happened that in the case of 
the two smallest doses, the effect of 
rest was greater than the effect of the 
small doses of iodine and, m the case 
of the second largest dose, its effect 
was just as great It would, there- 
fore, have been impossible to compare 
the effects of these different doses of 
iodine without having secured a level 
of basal metabolism during rest Simi- 
larly the amount of clinical improve- 
ment and the amount of reduction m 
basal metabolism caused b> large doses 
of iodine m any part of the country 
can be accurately gauged only when 
the effect of rest alone on these two 
factors under the same conditions is 
determined 


Refractoriness to Iodine and its 
Management 

It is important to determine whether 
patients with exophthalmic goiter ever 
develop a tolerance to iodine Many 
observers have reported that, during 
its prolonged administration, the basal 
metabolism, after showing an initial 
reduction, may rise to a highei level 
than it was before iodine was started, 
and the patient becomes worse In 
spite of this, it has been claimed that 
the peculiar nervous manifestations of 
the disease are always under control 
at all stages m this response and that 
the variations m metabolism are the re- 
sult of spontaneous variations in the 
disease and independent of the iodine 
Thus, according to this theory, iodine 
should never be omitted because its 
effect never wears off while it is be- 
ing given in excess 

Our expenence has not led us to a 
similar conclusion In patients whom 
we have observed when the metabolism 
was rising in spite of the administra- 
tion of iodine, all of the manifestations 
of the disease including the peculiar 
nervous ones, were becoming more 
marked Under such circumstances, 
we have seen exophthalmos not only 
increase but appear for the first time 21 
The end result of such a reaction may 
be the development of refractoriness to 
iodine, examples of which have been 
reported elsewhere 21 When patients 
are refractory the disease usualh flour- 
ishes m a sciere form Wc !l ba\e 
elsewhere reported a patient who had 
a th) roidcctoim when his metabolism 
was rising rapidh during the adminis- 
tration of iodine and who died of a 
tipical crisis sixt\ hours after opera- 
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tion There had been a marked tem- 
porary improvement which had lasted 
only a short time before the metabol- 
ism began to rise Before the days 
of iodine, many observers (e. g , 
Means 22 , Mayo 23 , Crotti 3 , Plummer 24 , 
Else and Iivme 23 ) had pointed out 
that it was unsafe to operate during 
a period of rising metabolism This 
would still appear to be a contraindica- 
tion to operation, even if iodine is be- 
ing administered 

That patients may become refractory 
to iodine during its prolonged admin- 
istration is supported by the observa- 
tion of several workers Jackson 20 has 
noted that “the greatest risks (1 e , op- 
erative) occur when patients have been 
given iodine for many months until 
they develop a tolerance to it”, m such 
patients “the same reaction” after op- 
eration “is expected as before iodine 
was used” According to Graham 27 , 
“clinical experience has demonstrated 
the utter futility of further iodine ther- 
apy m the already overiodinized pa- 
tient ” He considers such patients 
poor operative risks. Frazier and Mos- 
ser 28 have gone so far as to say that 
indiscriminate and prolonged adminis- 
tration of iodine “has to a large ex- 
tent deprived the surgeon of this safe- 
guard, and we have again been forced 
to operate m an increased number of 
cases by the fractional method ” Gra- 
ham 29 , Campbell 30 , and Goetsch 81 are 
of the impression that operation in a 
patient who shows a high metabolism 
and is veiy sick after the prolonged 
administration of iodine may cause the 
death of the individual. 

The possibility must, therefore, be 
considered that m certain cases of ex- 
ophthalmic goiter the administration of 


iodine may stimulate some reaction to 
it which tends to counteract its bene- 
ficial effect In support of this is the 
fact that a dose of iodine which in it- 
self is too small to cause any 1 educ- 
tion in basal metabolism, may interfere 
with the effect of much larger doses 
administered immediately afterward 32 . 

The percentage of patients that will 
develop refractoriness to iodine during 
its piolonged administration is un- 
known Refractoriness appears to us 
to occur primarily m moderately seveie 
and severe cases rather than in mild 
cases 33 We have reported mild cases 
in which the metabolism could be held 
depressed at a constant level for yeais 
by continuous administration of io- 
dine 83 ’ 34 The importance of operating 
as soon as the maximum reduction in 
basal metabolism occurs seems to us to 
have been exaggerated ! It appears 
safe to postpone operation at least 
from one to two weeks beyond the 
time of maximum reduction m all but 
the more severe cases In other words, 
it would seem that the more severe the 
case the more rapidly refractoriness 
develops 

Contrary to the general belief, it has 
been our experience that after a short 
period of freedom from iodine (usual- 
ly four weeks) patients will lose their 
refractoriness to it and again show a 
well marked response Both Graham' 
and Coller 35 have observed a similar 
phenomenon Thus, m all patients who 
have developed marked refractoriness 
to iodine, it seems to us unwise to 
resort to any operative interference 
until iodine has been omitted long 
enough for the refiactoriness to dis- 
appear 21 ’ 80 

It should be emphasized that iodine 
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has not completely abolished postop- 
erative reactions It has merely re- 
duced their number and intensity We 
still occasionally see severe reactions in 
> patients who show a well marked im- 
provement during the preoperative ad- 
ministration of iodine One of our pa- 
tients recently died from a typical cri- 
sis 60 hours after operation, in spite 
of the fact that her basal metabolism 
had dropped from plus ioo to plus 30 
per cent and her pulse from 120 to 60 
with rest and iodine before operation 
Most clinics still report a few deaths 
each year from postoperative crises in 
spite of iodine administration, al- 
though, of course, the number has been 
markedly reduced (e g , at the Mayo 
Clinic from 1 per cent to o 14 per 
cent 37 ) 

Lahey 38 has remarked “It is distinct- 
ly possible that the apparent improve- 
ment following the use of Lugol’s may 
be so great that one is led to do a com- 
plete operation only to have the patient 
die in intense thyroidism ” Clute 10 
of the same Clinic has said "With mul- 
tiple stage operations the mortality of 
primary hyperthyroidism was reduced 
to less than 1 per cent in this clinic 
and we hesitated to adopt the more 
radical procedure of thyroidectomy m 
one stage, which was popular after 
iodine preparation In 1925, however, 
we became more radical and, to a large 
extent, we permitted iodine to replace 
pole ligations The number of stage 
operations fell from 65 per cent, the 
figure befoie iodine was used, to 21 
per cent The mortality rose at once 
to 2 06 pci cent ” Dunhill 17 has 
■very aptly remarked tliat iodine “has 
helped so grcatlv that the literature 
w ould lead us to believ e that the opera- 


tion is now quite safe, that the neces- 
sity for ligations of arteries has passed 
and that generally the complete pro- 
cedure may be employed in one stage 
To some extent this is true but it is 
not completely true ” It is his impres- 
sion that unless graded operations are 
carried out in patients who do not re- 
spond well to iodine “the death rate 
will be unduly high” 

Observation of a large number of 
patients at all stages in their response 
to iodine has convinced us that iodine 
does not cause the complete disap- 
pearance of the emotional manifesta- 
tions of the disease, it merely reduces 
their intensity, which varies roughly 
with the basal metabolism It some- 
times may exeit no apparent influence 
Lahey 30 and Clute 46 have repoited pa- 
tients who died in crisis before opera- 
tion could be considered, in spite of 
“the most active measuies including 
iodine m large doses” Increasing ex- 
perience with iodine thus seems to jus- 
tify the conclusion that the control it 
exercises over the disease is relative 
and not absolute, and that after it has 
been administered for a long time, its 
beneficial effects may disappear entire- 
ly In other words, there is more to 
the treatment of exophthalmic goiter 
than the administration of iodine and 
the performance of a subtotal thy roid- 
ectomy The lessons learned before 
the days of iodine cannot be ignored 
now if the mortality is to be kept at 
a low level Among factors that seem 
to be of importance in achieving this 
end may be mentioned 

1 The skill of the surgeon 

2 Proper selection of the time of 
operation — in particular avoiding op- 
erative interference at times when the 
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patient has developed or is developing 
refractoriness to iodine 

3 The type of operation. 

4 A diet sufficiently high in cal- 
ories to make the patient gain weight 
befoie operation This should also be 
high in protein (roughly i 5 to 2 grams 
per kilogram of body weight), because 
of the rapid breakdown of protein 111 
this disease 

5 Abolition of fear, worry and 
other psychic traumata 

6 Attention to fluids and calories 
in the immediate postoperative period 

7 Proper selection of an anes- 
thetic 

About the third point there is some 
dispute Before the days of iodine, 
most surgeons were of the impression 
that stage operations had been a factor 
m reducing the mortality Several ob- 
servers, notably those at the Lahey 
Clinic 10 , still insist that they should be 
done in all doubtful cases and consider 
them important in their low mortality 
Richter 12 , on the other hand, has al- 
ways maintained that his low mortal- 
ity, even before iodine, has m part 
been the result of rarely doing a thy- 
roidectomy m more than one stage 
Richter’s mortality is about the same 
as Lahey ’s We are somewhat at a 
loss to reconcile these divergent points 
of view 

We wish to make it clear that this 
is not an attempt to minimize the value 
of iodine in the treatment of exophthal- 
mic goiter Indeed, we regard the 
treatment of this disease with iodine as 
one of the most important advances 
m recent times We do feel, however, 
that accurate evaluation of the effects 
of iodine will save us from certain pit- 


falls of the past and will in no way 
detract from its importance 

Summary 

Since the introduction of iodine the 
mortality from thyioidectomy for ex- 
ophthalmic goiter m the leading clinics, 
has been lowered from about 1 to 4 
per cent, to about o 25 to 0 7 per cent 
This reduction is, we believe, less than 
is generally appreciated 
The actual clinical improvement and 
reduction m basal metabolism caused 
by iodine is also somewhat less than is 
generally appreciated, owing to the fact 
that the influence of rest is usually not 
controlled 

In very severe cases of the disease 
operation should be performed as soon 
as the metabolism reaches a level dur- 
ing the administration of iodine, be- 
cause the beneficial effects 111 such cases 
may be of short duration 

In cases m which the basal metabo- 
lism is high after the prolonged admin- 
istration of iodine and those in which 
the basal metabolism is rising rapidly 
during the administration of iodine, 
no operative procedures should be un- 
dei taken until iodine has been omitted 
long enough for the refractoriness to 
it to disappear (usually about four 
weeks), and then readmmistered 
In the routine preoperative treatment 
of exophthalmic goiter it is desirable 
to give suddenly an adequate excess of 
iodine and not to precede this with 
small doses 

A few patients still die from typical 
postoperative thyroid crises m spite of 
the administration of large doses of 
iodine These reactions sometimes oc- 
cur in patients who have shown satis- 
factory responses to iodine before op- 
eration 
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There is more to the treatment of 
exophthalmic goiter than the adminis- 
tration of iodine and the performance 
of a subtotal thyroidectomy The skill 
of the surgeon, selection of the time 
and type of operation, proper attention 


to calories, protein, and fluid in the 
preoperative and postoperative periods, 
abolition of fear and worry, and the 
type of anesthesia, all seem to be fac- 
tors of importance in keeping the mor- 
tality low 
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Subacute Bacterial Endocarditis Following the 
Extraction of Teeth: Report of a Case*f 

By Mitchixi, Bernstein, M D , F A.C P , Philadelphia , Pa 


S UBACUTE bacterial endocarditis 
may be overlooked, or it may be 
masked as another disease, as in 
the case to be reported, for some 
weeks, before the true nature of the 
disease is recognized Moreover, the 
importance of being mindful of this 
disease in every case of illness associ- 
ated with continued fever, cannot be 
over emphasized 

Jules B , aged 25, a law student, com- 
plained on January 15, 1931, of having a 
slight fever every afternoon, night sweats 
of moderate severity and weakness 
His family history was essentially nega- 
tive During childhood he had measles, 
mumps, diphtheria and chorea In addition, 
he had rheumatic fever when he was eight 
years of age Subsequent to this he was 
told that he had “some valvular lesion” 
although it apparently caused him no dis- 
comfort or incapacity 
The present illness dated from December 
20, 1930, when two non-vital abscessed molar 
teeth were extracted under local anesthesia 
Following the extraction of these teeth, 
the patient bled profusely Packing of the 
teeth sockets was necessary and despite this 
procedure the bleeding continued for three 
days On the fifth day following the extrac- 
tion of the teeth, the patient developed fever 
but had no other definite symptoms The 
fever continued and on January 5, 1931, 


*From the service of Dr Thomas Mc- 
Crae, Jefferson Medical College Hospital, 
Philadelphia, Pa 

TSubmitted for publication, July 1, 1931 


the patient consulted a physician who ad- 
vised return for dental examination The 
teeth sockets were curetted and free drain- 
age instituted Despite this procedure the 
fever continued, ranging from 99°F to 
xoo°F Meanwhile the patient was up and 
about, attending to his daily routine He 
consulted several physicians who told him 
that he had a mild attack of grippe 

On January 15, 1931, 26 days after the 
extraction of the teeth the patient first came 
under my observation His temperature was 
102° F He was rather pale The site of 
the dental extraction showed no signs of 
infection The tonsils were absent There 
was a pulsation at the root of the neck 
Physical examination of the lungs showed 
no abnormalities 

The heart was enlarged to the left, the 
apex being in the fifth left interspace, 14 cm 
to the left of the midsternal line The right 
border of the heart was at its normal posi- 
tion No thrill was palpable On ausculta- 
tion at the apex of the heart, a soft systolic 
murmur was heard and this was transmitted 
to the left axilla In addition, at the aortic 
area, an aortic diastolic murmur was heard 
and this was transmitted down the left side 
of the sternum The heart rate was 100 to 
no per minute and the blood pressure was 
120 systolic, and 60 diastolic A Corrigans 
pulse was present 

The examination of the abdomen was es- 
sentially negative except for a slight en- 
largement of the spleen on percussion 
animation of the extremities was negative. 
The urine proved to be normal The bloo 
count showed 13,800 leucocytes of whic 1 
86 per cent were polymorphonuclears 

On January 16 the blood count showc 
13,000 leucocytes of which 90 per cent were 
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Chart i \ The temperature and pulse ranges throughout the course of the disease 
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polymorphonuclears, while on January 17 the 
blood count showed 12,000 leucocytes and 
85 per cent polymorphonuclears 
In view of the history of previous rheu- 
matic fever together with clinical evidence 
of valvular disease, involving the aortic 
and mitral valves, the diagnosis of subacute 
bacterial endocarditis was made 
A blood culture which was taken m the 
meantime, showed after 48 hours, a profuse 
growth of streptococcus viridans 

On January 19, 1931, the patient was ad- 
mitted to the service of Dr Thomas McCrae, 
at the Jefferson Medical College Hospital 
The blood count showed 87 per cent hemo- 
globin, 4,410,000 red blood cells, 12,300 leu- 
cocytes, 86 per cent polymorphonuclears, 13 
small mononuclears and 1 large mononuclear 
■\ blood culture taken following the pa- 
tient’s admission to the hospital, showed a 
profuse growth of the st) cptococcus vu idans 
Subsequent cultures of the patient’s blood 
taken at intervals, always showed the strep- 
tococcus viridans 

The fever continued, as did the night 
sweats The phvsical signs remained prac- 
tically unchanged until March I, 1931 At 
that time there was tenderness o\er the 
spleen The tips of the patient s fingers were 
tender and showed a few small embolic 
areas 

On March 16, 1931, the patient complained 
ot blurred vision Additional embolic areas 
were present 111 the finger tips on March 
30 There was considerable precordial dis- 
tress and palpitation 

On April 19, the patient complained of 
se\ ere pam in the region of the spleen This 
organ was tender and on percussion was 
found to be enlarged The pain in the 
splenic area continued for three dajs Pam 
o\er the spleen recurred on April 27 and a 
friction rub was detected o\er the splenic 
area Meanwhile the fever was continuous, 
the temperature ranging from 97°F to ioa°F 
and later reaching I04°F, as will be seen 
from the temperature chart (temperature 
chart reproduced) The anemia was •shghth 
increased Blood cultures continued to be 
positnc for the streptococcus viridans The 
patient had become quite emotional and \er\ 
apprehensn c 

On Mi\ 18, the pin steal signs of conges- 


tion were detected in the left lung, at the 
base, posteriorly In addition, the heart 
rate was 120 to 130 per minute On auscul- 
tation the aortic diastolic murmur was very 
loud as was the mitral systolic murmur 
The following morning, May 19, at 2 10 
A M , the patient died 
The duration of the illness from the time 
of the onset of symptoms was about six 
months 

Post mortem examination was not per- 
mitted 

Additional Data Datlj examination of the 
urine failed to show' red blood cells at any 
time during the course of the disease The 
specific gravity varied from 1004 to 1022 
There was from a faint trace to a trace of 
albumin, and at times none Casts were 
found in the urine toward the termination 
of the disease Blood cultures were taken 
on January 22, 27, February 4, 25, March 
4, and April 8 and proved positive for 
sti cptococcus z at idans 
Various blood counts done at intervals 
were as follow's 
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On Februarj 11, 1931, the icterus index 
was eight units The Van den Bergh test 
showed an indirectly weaklj positive re- 
action The blood Wassermann reaction was 
negatne 

Various forms of treatment were used but 
all prened of no avail 

Comment 

The occurrence of the infection 
within fite da\s following the extrac- 
tion of the teeth and subsequent pack- 
ing of the sockets raises the question 
as to whether the infection was dis- 
seminated on account of the trauma at 
the time of the extraction of the teeth 
or at the time of packing or whether 
an infection was introduced at the time 
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of packing, !)} the use of malei ials and 
instillments which may not have been 
stcnle At any rate, both piocedures 
should always requne absolute sterility 
of all mstiumcnts used by the dental 
surgeon. 

Fui thei mote, the question of the ad- 
visibihty of removing infected teeth 
fiom a patient with rheumatic heart 
disease, because of the dangei of the 


occuncnce of subacute bactenal endo- 
carditis, seems vci} pertinent Al- 
though it is a known fact that scores 
of infected teeth aie e\ti acted daily, 
yet it would seem fiom the foicgoing 
case repoit, that the procedure is not 
without dangei. Just how this danger 
may be avoided by other than the usual 
piecautions of sterility during exti ac- 
tion of teeth, leniains a question. 



The Management of Coronary Thrombosis and 

Its Complications* 

By Blanton P Seward, AB, MD, FACP, Roanoke, Va 


T HE increasing frequency with 
which the diagnosis of coronary 
thrombosis with myocardial in- 
farction is being made indicates that 
it is a relatively common disease In 
the majority of cases it can be diag- 
nosed at the bedside, but an important 
aid in its recognition is the electro- 
cardiogram, since clinical and experi- 
mental investigations have shown that 
certain changes in the ventricular com- 
plex are associated with obstruction in 
a coronary artery While these changes 
are a valuable aid in the diagnosis, 
especially of suspicious and atypical 
cases, they are not invariably diagnos- 
tic for they are found m electrocardio- 
grams in other cardiac conditions 
Electrocardiography has justifiably 
achieved a place of importance in the 
diagnosis of coronary thrombosis, and 
recent work 1 in the correlation of the 
electrocardiographic phenomena with 
the pathological changes found m the 
hearts of patients who have died of 
coronary thrombosis, indicates the pos- 
sibility of localizing the region of the 
coronar) system imolved by the ob- 
struction with the accuracy that ob- 
structive lesions in the cei ebral arteries 
are localized 

w rom the Department of Medicine 
- Sale Hospital, Roanoke, Ya 
bimttcd for publication, June i 1031 


While our knowledge of the clini- 
cal features and of the pathological 
changes subsequent to the thrombosis 
of a coionary artery has been greatl) 
extended, no fixed methods of treat- 
ment of this condition and its compli- 
cations have been formulated Methods 
of treatment found in the literature 
are no more than brief outlines omit- 
ting many details of importance This 
is not surprising since it has been onlj 
in recent years that the first diagnosis 
of coronary thrombosis was made I11 
addition, the rapidity of the pi ogress 
of the disease in many patients and 
the suddenness w T ith which complica- 
tions may arise, make it extremely diffi- 
cult to evolve a sjstem of treatment 
However, bearing m mind the gross 
anatomical changes w hich occur m the 
heart following thrombosis and the 
pathological physiology accompaming 
these changes, further experience will 
aid m working out a more satisfacton 
plan of treatment In the light of our 
present knowledge there are certain 
principles which maj be followed in 
the proper management of this condi- 
tion and its complications 

Management During tiii 
Acut r Att\ck 

With the onset of the attack the 
outstanding sunptom i« pain which 
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if possible, should be relieved The 
pam may be severe from the first or 
it may begin as a mild discomfort 
and increase in intensity until it be- 
comes agonizing In either instance 
morphine in sufficient doses, one-fourth 
to one-half a grain, must be given as 
often as necessary to control the pain 
Coronary thrombosis is one condition 
in which we are justified in giving large 
doses of morphine, since it not only 
gives relief from the pam, but aids m 
producing mental and physical rest 
There is no contra-indication to its use, 
although when the pain is located m 
the epigastrium the physician should 
be reasonably sure before giving much 
of it that the pain is caused by the 
occlusion of a coronary artery and not 
by an acute lesion in the upper abdo- 
men which may require surgical inter- 
vention The continued use of mor- 
phine may be necessary for a few days, 
after which the milder sedatives, such 
as the bromides and occasional doses 
of codeine or morphine, will usually 
allay the pain and restlessness 

The hypnotics and anodyne prepara- 
tions synthetized from barbituric acid, 
such as allonal, amytal and luminal, 
are frequently given to relieve mild 
pain and restlessness m many condi- 
tions, but we prefer not to use them 
in this disease on account of their de- 
pressing effect The nitrites, so valu- 
able m the treatment of angina pec- 
toris, do not relieve the pam caused 
by the occlusion of a coronary artery 
They are not only useless m this con- 
dition, but as a falling blood pressure 
accompanies thrombosis, these drugs 
may do harm by reducing the pressure 
still further 

Soon after the beginning of an at- 


tack, a state of shock develops and it 
should be treated m much the same 
manner as m other conditions The 
body should be kept warm by the ap- 
plication of warm blankets and hot 
water bottles, but stimulation should 
be avoided unless heart failure is 
threatening In all cases the heart 
sounds soon become distant, the qual- 
ity of the first sound indicates poor 
muscle tone; the regular rhythm may 
be interrupted by an occasional extra- 
systole; the systolic pressure may fall 
to ioo mm of mercury or lower, and 
an ashen color will be observed Shock 
may be of mild degree, and the relief 
of pam and the application of heat may 
be all the measures required in the 
immediate treatment of many of these 
patients, who will often show improve- 
ment m a few days 

Other patients are more severely 
shocked, especially when the pam per- 
sists any length Of time In these the 
cardiac sounds are more feeble and 
arrhythmic, the pulse is small in vol- 
ume or imperceptible, the respirations 
are irregular and shallow and cyanosis 
is more pronounced When such signs 
prevail gentle stimulation with caffeine 
sodium benzoate is necessary, m addi- 
tion to the application of heat and the 
administration of morphine Three to 
five grams of caffeine may be admin- 
istered intramuscularly every two 
hours for a few doses or regularly for 
a day or two according to the require- 
ments of the patient In small doses 
caffeine strengthens the heart beat, 
stimulates the vasomotor center caus- 
ing vasoconstriction, and stimulates the 
respiratory center, causing an increase 
in alveolar ventilation On the other 
hand, large doses of caffeine have been 
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shown experimentally to increase the 
tendency to cardiac failure by depress- 
ing the heart muscles, and also to par- 
alyze the blood vessel walls 2 Large 
doses of this drug should not be given 
Caffeine has a definite place m the 
treatment of coronary thrombosis and 
its judicious use appears to carry some 
of the patients through the crisis If 
the condition of the patient requires 
stronger stimulation, eight to ten min- 
ims of epinephrine may be given, but 
m our experience when strong stimu- 
lants are required the patient is beyond 
hope of recovery 

There is little that can be done for 
the nausea and vomiting which are so 
often present In many patients the 
nausea subsides in two or three days, 
while in others it may persist for a 
week or longer, making it difficult for 
them to take an adequate amount of 
nourishment, or of fluid to prevent de- 
hydration When fluid and nourish- 
ment cannot be taken by mouth m suffi- 
cient amounts, they should be given 
daily by other routes It is better to 
avoid giving large amounts of fluid in- 
travenously as the greatly increased 
volume m the circulation will increase 
the work of the heart and may still 
further embarrass its action On the 
other hand, small quantities of a con- 
centrated solution of glucose may be 
given intra\ enously without endanger- 
ing the heart To patients who ha\c 
much nausea we give routinely 30 to 40 
cc of 50 per cent solution of glucose 
ultra's enously once in twenty -four 
hours, supplemented by 5 00 to 1000 
cc of normal saline with 5 per cent 
glucose by rectum until they are able 
to take a sufficient quantity of fluid 
and food by mouth A11 improvement 


in the quality of the sounds as well as 
m the volume of the pulse is a common 
observation after glucose is given intra- 
venously The administration of glu- 
cose is physiological in principle and a 
valuable supporting measure 111 the 
treatment of coronary thrombosis since 
it serves as a source of readily available 
energy, thus aiding the heart m main- 
taining its functional integrity The 
use of glucose should be continued un- 
til the patient can take a sufficient 
quantity of food and fluid by mouth 
When nausea is very annoying vve do 
not attempt to give anything by mouth 
for twenty-four to twenty-eight hours 
except enough water to prevent exces- 
sive dryness of the mouth and throat 
While this does not cause the nausea 
to subside entirely, m some instances 
it increases the patient’s comfort and 
enables him to take water and nourish- 
ment more easily when oral feeding is 
resumed 

An increase in the blood urea is ob- 
served during the first week after coro- 
nary thrombosis This increase, due 
to stasis of the circulation and passive 
congestion of the kidneys, is usually 
not marked, although if the patient has 
chronic nephritis, it may rise to a high 
figure , as, for example, to 180 mg per 
100 cc of blood in a patient seen re- 
cently Uremia may then seem immi- 
nent, but we have not seen it develop 
m such patients We do not attempt 
to reduce the urea since the patient s 
weakness will not permit the institu- 
tion of vigorous sweating and purging 
or the withdrawal of blood followed 
by the intravenous administration of 
saline solution , indeed nothing can be 
done except to give a reasonably large 
quantity of fluid to increase the unn- 
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ary secretion, for within two weeks 
the urea usually returns to its original 
level In the patient referred to it de- 
creased to 4 6 mg in two weeks and re- 
mained at that figtue 

A complication of coionary throm- 
bosis which we have not seen men- 
tioned in the literature, is cerebral 
thrombosis It probably seldom occurs 
but since all of the patients have cardi- 
ac weakness, a low blood pressure, 
slowing of the rate of the circulation, 
and many of them have advanced ai- 
tenosclerosis — factors which underlie 
thrombus formation m cerebral artei les 
— we wonder why cerebral thrombosis 
does not occur often, especially in those 
patients who are slow in recovering 
from the acute attack The symptoms 
arising in the course of the following 
case suggest thrombosis of a cerebral 
artery eleven days after the occlusion 
of a coronary artery occurred 

Care Abstiact H C, white male, 66 
years of age, was admitted to the Lewis- 
Gale Hospital on December 15, 1930, com- 
plaining of substernal pain and a choking 
sensation The pam began suddenly in the 
epigastrium four days previously , it in- 
creased m severity and it was not readilv 
relieved by morphine After the first day 
the pam was located chiefly under the ster- 
num When the patient was admitted to 
the hospital the pam was severe and it was 
accompanied by nausea and vomiting All 
of the symptoms and signs, including a 
blood pressure reading of 96/68, indicated 
coronary thrombosis The R-T segment of 
the electrocardiogram showed the modifica- 
tions associated with thrombosis Accord- 
ing to the work of Barnes and Whitten 1 
these changes were classified as of Type T3, 
which would indicate that the infarction 
was in the posterior portion of the left 
ventricle m the region supplied by the right 
coronary artery in the average heart 

The pain recurred each day and morphine 
was civen when reauired As tVip persistence 


of nausea and \omiting precluded the tak- 
ing of fluid and solid food, 30 cc of 50 
per cent solution of glucose was gi\cn bj 
vein and 500 c c of saline and 5 per cent 
glucose by rectum daily By the sixth day 
a slight improvement was noted m the qual- 
ity of the heart sounds , the systolic blood 
pressure varied betw-een 100 and 1 10 mm , 
his general condition was better, and the 
nausea was subsiding 

On December 20, one week after admis- 
sion, he did not respond to questions, where- 
as before he had responded readily , his 
mmd was not clear, although he was not 
unconscious, as he gave evidence of under- 
standing questions and made an effort to 
talk , there was some difficulty m deglutition, 
motion and sensation in the right arm and 
hand, and to a less extent m the right leg, 
were diminished Five days later the pa- 
tient showed some improvement, his mind 
was more alert, his speech was fairly dis- 
tinct, and he could move the arm and leg 
more easily He died suddenly, probably 
from cardiac dilatation, on December 25 
An autopsy was not permitted 

The mental haziness, the motor aphasia, 
the diminished sensory perception and mo- 
tion in both right extremities indicated some 
disturbance m the circulation of blood m 
that part of the left frontal cerebral con- 
volution with which the functions of speech 
and of motion in the right side of the body 
are associated Since all the underlying 
factors of cerebral thrombosis mentioned 
above were present, and as improvement 
in these symptoms was observed m five days, 
we think there was a partial occlusion of a 
cerebral artery by a thrombus It is quite 
possible that these symptoms were due to 
an embolus instead of the formation of a 
thrombus in the cerebral artery The area 
of infarction m the myocardium may have 
extended to the endocardium, causing an in- 
flammatory reaction with the formation of 
a thrombus, which may have been dislodged 
and carried by the blood to the brain 

If such a complication should occur, 
little if anything can be done about it , 
the clinician should continue to direct 
his attention chiefly to the heart and 
to the comfort of the patient In the 
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case mentioned above we continued the to warrant the intravenous injection o» 


same treatment the patient had been 
getting before the development of the 
cerebral symptoms 
As in all other cardiac conditions, 
the possible use of digitalis must be 
considered in the treatment of coronary 
thrombosis In this condition there is 
a slowing of the rate of the circula- 
tion with congestion in the lungs and 
in the general circulation, although 
edema rarely occurs When the meas- 
ures outlined above for relieving the 
pain, combating shock, supplying 
nourishment and gentle stimulation if 
required, are employed, the rate of the 
circulation increases as the myocardi- 
um regains its strength In the major- 
ity of the patients it does not appear 
to be necessary to give digitalis during 
the acute stage There is no evidence 
to show whether digitalis is harmful 
or beneficial soon after the occlusion of 
a coronary artery Many clinicians do 
not advise giving this drug during the 
acute stage, for since digitalis increases 
both the force of the cardiac contrac- 
tions and the intraventricular pressure 
during the contractions, it may cause 
a rupture of the myocardium m the 
area of infarction We do not know 
that a case of rupture due to the use 
of the drug has been reported On the 
other hand, digitalis maj be beneficial 
in all cases since it is said to increase 
the coronary circulation and the pa- 
tient's recovery depends upon an ade- 
quate circulation through the coronan 
arteries and their branches It should 
certainl} be used if the sjmptoms and 
signs of heart failure appear, or if a 
marked arrhythmia, either extras} stolic 
or fibrillaton deielops When these 
signs appear the} arc urgent enough 


two to four c c of digifohn The dose 
is calculated on a basis of one-thud 
to one-fourth of a minim per pound 
of body weight, and may be repeated 
every two to three hours for three or 
four doses If the patient has recently 
taken digitalis, smaller doses should 
be given Subsequent doses may be 
regulated by the condition of the pa- 
tient, but it is undesirable to reach the 
full therapeutic dose because of the 
danger of rupturing the heart 01 of 
producing toxic symptoms We hate 
employed the drug m this manner m 
two patients, watching them closely for 
any untoward effect, and as far as we 
can tell they were benefited by it 
After the first few doses the intra- 
muscular injection was substituted for 
the intravenous Caution is necessan 
m giving digitalis soon after thrombo- 
sis occurs 

Aside from medication the adminis- 
tration of oxygen may sometimes be 
of value therapeutically The retarda- 
tion of the rate of the circulation leads 
to diminished oxygenation of the blood 
and to a deficiency m the supply of 
oxygen to the body tissues This re- 
sults in cyanosis, which is not marked 
m some cases and is probably depend- 
ent upon the slower passage of blood 
through the skin \essels rather than to 
anoxemia In other patients c}ano‘=is is 
a more prominent feature and anoxe- 
mia maj exist, certainly it is fatored 
by the presence of such factors as a 
slow rate of the circulation much con- 
gestion m the lungs and some long 
standing pulmonar} disorder, such a** 
cmph} senia By the administration ot 
ox} gen to such patients the rc-ox\gen- 
ation of the blood will be more com- 
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plete; the cyanosis will be diminished, 
the dyspnea will be relieved and the 
comfort of the patient will be in- 
creased 

Absolute rest and quiet in bed to con- 
serve the strength of the heart is of the 
greatest importance Visitors should 
be forbidden or limited for several 
days following the attack The physi- 
cian should refrain from making an 
elaborate examination Since the action 
of the heart is already encumbered, 
any movement of the body consequent 
upon a detailed physical examination 
increases the work of the heart unnec- 
essarily We can determine the con- 
dition of the patient by the quality 
of the heart sounds, by the character 
of the pulse and respirations, by the 
blood pressure readings, and by the 
condition of the abdomen The patient 
should be spared the effort of feeding 
and turning himself in bed for two or 
three weeks, good nursing care is in- 
dispensable His diet should consist 
of easily digested and nutritious food 
During the early days of the attack the 
bowels are apt to become constipated 
as a result of large doses of morphine 
It is better not to force any bowel 
movement for two days , then an ene- 
ma may be given and one should be 
given daily thereafter Laxatives 
should not be given until the patient 
is well along the road to recovery and 
then only in doses sufficient to produce 
gentle action The patient should not 
have to use the bed pan more than 
once daily while he is in bed, slight 
constipation is a desirable feature. 

Tun Late Management or Coro- 
nary Thrombosis 
When the patient has recovered from 
the acute attack of coronary throm- 


bosis, the next important considera- 
tion is the supervision of his habits of 
life in order to assist the heart m main- 
taining the circulation as near normal 
as possible The time the patient may 
get out of bed , the extent of his activ- 
ities , the use of digitalis and of other 
drugs which may improve the coro- 
nary circulation, and his general wel- 
fare are questions which require the 
utmost attention 

It is now well agreed that patients 
should remain m bed for at least five 
to six weeks for the area of infarction 
to heal, and that this length of time 
should be increased in proportion to 
the severity of the symptoms This 
stay in bed is not sufficient for the 
heart to recover much of its reserve 
force, hence when the patient is allowed 
to get up he should spend only short 
periods of time out of the bed during 
the following two or three weeks This 
permits the physician to see how the 
heart responds to the exertion It 
should be remembered that the myo- 
cardium never fully recovers from the 
damage of infarction, and in some in- 
stances symptoms and signs of pro- 
gressive failure of the heart appear 
soon after the patient gets up Sud- 
den death may occur at any time As 
a rule, if convalescence from the acute 
stage is gradual, the myocardium re- 
gains its function sufficiently to with- 
stand the extra work imposed upon it 
by the patient’s getting out of bed 

When the patient is permitted more 
activity he should know the limita- 
tions his cardiac condition places upon 
him Graduated exercises will serve 
a double purpose They will enable 
the patient to discover how much ef- 
fort he may put forth without feeling 
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pain, and they may possibly strengthen 
the heart muscle to some extent The 
amount of exertion the patient can put 
forth without discomfort when he be- 
gins his exercise is no guide to what 
he will be able to do later However, 
graduated exercises give him confi- 
dence in himself and since they enable 
him to take an intelligent interest in 
his welfare, he may be prevented from 
going to extremes taking no precau- 
tions at all or considering himself 
an invalid The amount of exercise 
allowed may be determined by the rate 
of the heart, the quality of the sounds, 
and whether the patient has any short- 
ness of breath or pam referable to the 
precordial area These indications also 
aid the physician in determining how 
much of his woik he may resume It 
is necessary to emphasize to the patient 
that he must rest lying down, a definite 
number of hours each day the num- 
ber of hours depending upon his con- 
dition 

The activities of some of the patients 
who survive an attack of coronary 
thrombosis must be verj greatlj cur- 
tailed since the restoration of the car- 
diac reserve force is insufficient to 
permit them to withstand much exer- 
tion They often become discouraged 
because of their disability, some of 
them are prone to worry about them- 
selves or then future, anxietj and 
fear of death will ha\e a depressing 
effect upon them If in the opinion 
of the physician an occasional laxity in 
restrictions ma) be allowed, it will help 
maintain the patient s morale Clini- 
cal judgment again is an asset m aid- 
ing the pin sicmn to determine what 
is best for his comfort and happiness 
and for these, of course, no definite in- 


dications can be given that will fit each 
case 

The majority of persons who survive 
an attack of coronary thrombosis will 
require digitalis soon after the acute 
stage is passed, or later in life We 
have found that a large number of 
them, especially those who have had 
a severe attack, require it about the 
time they are allowed to get out of 
bed Even though the heart seems to 
be maintaining the circulation ade- 
quately while the patient is lying m 
bed, we believe that the administra- 
tion of digitalis at the time he is al- 
lowed to sit up strengthens the mjo- 
cardium, improves the circulation and 
hastens the progress of the patient 
When the drug is gn en, three to foui 
grains of the pow'dered leaves each da\ 
until the signs digitalization appear, 
will usually increase cardiac efficienc) , 
then one and one-half grains gnen 
daily for as long a period of time as is 
necessary will usually maintain the ef- 
ficiency If this small dosage should 
not always be sufficient, it may be in- 
creased when symptoms and signs of 
decompensation appear, and decreased 
when the effect of the larger dose is 
obtained This prolonged use of the 
drug increases the comfort of the pa- 
tient , permits some increase in the 
range of his activities and rarely causes 
unpleasant symptoms In all patient* 
there are intenals when digitalis may 
be omitted and careful obsenation will 
determine when it should be taken 
again There are intelligent patients 
who, after some experience, will learn 
to appreciate the early signs, either of 
too little or too much digitalis and they 
can guide their do«c accordingly It 
is interesting to obser\c that *>t\cral 
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of our patients who requned digitalis 
almost daily for twelve to eighteen 
months, could get along well without 
it after that time, while others required 
small doses for short periods of time 
In recent years a number of clin- 
icians have employed the xanthine diu- 
retics foi their vasodilator effects in 
the treatment of heart conditions m 
which there have been attacks of pain 
The drugs of this group most frequent- 
ly employed are theobromine and its 
salts, and theophylline-ethylenediamine 
or euphylline, now known as amino- 
phyllin Experiments have shown that 
these drugs dilate the coronary arteries, 
ammo-phyllin possessing the greatest 
dilating effect Smith. Miller and 
Graber 3 showed that amino-phyllin in- 
creases the rate of perfusion of the in- 
tact heart from 40 to go per cent The 
reports in the literature are unanimous 
in agreeing that patients who are sub- 
ject to angina pectoris have the attacks 
less frequently and severely when tak- 
ing these drugs at intervals over a long 
period of time, but that those who have 
had coronary thrombosis receive less 
benefit The difference in the results 
obtained may be understood when we 
realize that the phenomena of angina 
pectoris can best be explained by a 
blood flow in the coronary vessels in- 
adequate for the needs of the heart 
muscle at the moment, whereas, in 
coronary thrombosis there is obstruc- 
tion to the flow of blood through the 
artery in which maiked sclerosis is of- 
ten found at autopsy Obviously, we 
cannot expect beneficial results in these 
cases when the anatomic changes m the 
coronary arteries preclude much or any 
dilatation by drugs 

Our experience with amino-phyllm 


has been limited to a few cases We 
have given it to those patients whose 
initial pain continued for several days, 
and to other patients who had pain or 
tightness m the precordial area after 
they were allowed to resume some of 
their activities, but no beneficial effects 
w'ere observed 

In the supervision of the patient's 
habits of life it is necessary not only 
to give attention to the manner 111 which 
the heart is functioning, but other mat- 
ters pertaining to his w r ell being must 
also receive attention While stress- 
ing the impoitance of a rest period 
each da) , the physician should see that 
the patient sleeps u'ell each night If 
there is any tendency toward insomnia 
we should, without hesitation, give h\p- 
notics 111 sufficient doses to produce 
sleep A bromide and chloral hydrate 
solution is the most satisfactory h)p- 
notic, although some of the barbituric 
acid preparations such as adahn amj- 
tal and luminal in moderate doses will 
act well and will not have a depressing 
effect, if they are not used for more 
than a week at a time 

Aside from the heait, the majority 
of these patients will more frequentl) 
complain of gastrointestinal distui- 
bailees than anything else The patient 
should eat food which is easily di- 
gested Those patients who have little 
or no trouble with their digestion 
should eat a normally balanced diet 
simply avoiding the foods that are di- 
gested with difficulty Overeating 
should be avoided at all times It i s 
best for the patient if his weight is 
1101 mal or near the normal If he tends 
to gain weight rapidly, or if he is obese, 
the carbohydrates m his diet should be 
restricted Many of the patients "ho 



Management of Coronary Thrombosis 


1153 


have had coronary thrombosis have 
also chronic cholecystitis Some of 
them may have received medical treat- 
ment for that condition, before the 
thrombosis occurred, others give a his- 
tory of it, but they have not received 
treatment In either instance it is often 
necessary to prescribe a suitable diet 
and such drugs as are ordinarily em- 
ployed m the medical treatment of 
cholecystitis The response of these 
symptoms to this treatment is similar 
to that observed in other patients in 
that it varies, although it is usually sat- 
isfactory Occasionally there are pa- 
tients who aie troubled with stasis of 
the intestinal contents in some portion 
of the intestinal tract, more frequently 
m the cecum or colon This should re- 
ceive appropriate treatment 

Sometimes it becomes necessary to 
give drugs that act as tonics, the indi- 
cations for these will not be altered by 
the patient’s having had coronary 
thrombosis 

Summary 

1 The rational treatment of coio- 
nary thrombosis depends upon a 
knowledge of the anatomical changes 
which occur in the heart following 
thiombosis, and of the pathological 
physiology accompanying these 
changes 

2 Morphine should be gnen m 
doses large enough and often enough 
to control the pain Heat should be 
applied to the body of the patient 
Stimulation with drugs should be 
avoided unless the heart sounds are 
very feeble and arrhythmic, the pulse 
is very small m volume or impercep- 
tible , the respirations arc irregular and 
cyanosis is prominent Caffeine sodium 


benzoate should then be given m small 
rather than large doses, and it should 
be continued as long as the condition 
of the patient requires it 

3 When nausea prevents the pa- 
tient from taking an adequate amount 
of fluid and food, a small quantity of 
a concentrated solution of glucose 
should be given intravenously, and 
saline and glucose solution by rectum 
daily, and both should be continued 
until he can take a sufficient amount 
of fluids and food by mouth Glucose 
is readily utilized by all the body tis- 
sues, and the saline not only prevents 
dehydration, but it wall increase the se- 
cretion of urine which is especially de- 
sirable if the blood urea should rise to 
a high figure When cerebral compli- 
cations occur the patient should be kept 
as quiet as possible , the clinician should 
continue to direct his attention chiefly 
to the heart and the comfort of the pa- 
tient 

4 It is probably better not to give 
digitalis soon after coronary throm- 
bosis occurs unless signs of heart fail- 
ure appear When the indications for 
it arise it may be given m doses based 
on one-fourth to one-third of a minim 
per pound body' weight If digitalis is 
given it is better to discontinue it be- 
fore the full therapeutic effect is ob- 
tained 

5 Other therapeutic measures of 
great value are Absolute rest m bed 
until the patient is well past the acute 
stage good nursing care, a diet con- 
sisting of easily digested and nutritious 
food Laxatives should not be given 
until the patient is well along the road 
to recovery but an enema should be 
given daily The administration ot 
oxygen may be heljmil to thn*.e pi- 
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tients m whom cyanosis is a prominent 
feature 

6 After the patient has recovered 
from the acute attack, the most im- 
portant consideration is the supervision 
of his habits of life so that the heart 


may be spared any undue strain When 
he may get up; how much activity he 
may be allowed, the use of digitalis 
and other drugs, his rest in bed each 
day and his general condition are ques- 
tions that require much thought 
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Paroxysmal Tachycardia Related to the 
Menstrual Period* t 

By J Hamilton Crawford, M D , FACP, Louis H Sigler, M D , 
and H Fruchter, MD, Bi ooklyit, N Y 


AROXYSMAL tachycardia is a 
disease of extreme interest in 
that so many factors in regard 
to it remain obscure Although electro- 
cardiography has enabled us to localize 
within narrow limits the region of the 
heart from which the paroxysms arise, 
no definite conclusions have been ar- 
rived at as to the mode of initiation 
and maintenance of the abnormal 
rhythm Many causes have been de- 
scribed which were related, in differ- 
ent individuals, to the onset of the at- 
tacks, but the common factor which 
these possess still remains unsolved In 
spite of this, however, it seems of value 
to record all possible etiological aspects 
in the hope that eventually a solution 
may be found The following cases 
are presented as they show a relation- 
ship between menstruation and the on- 
set of attacks 

Report of Cases 

Case i E K, a white female, age 42, 
was seen first m the Cardiac Clinic of the 
Long Island College Hospital on Februarj 
2, 1929, complaining of palpitation, precordi- 
al pain, weakness and dizziness She stated 
that m 1924 she awoke one dax to find that 
she could not mo\e her arms and that her 
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legs were very painful to touch She called 
her doctor who said that she had neuritis 
and prescribed for her By the next daj 
the pam had gone and movements were 
free Later in the morning she developed 
a severe attack of palpitation and precordial 
pam which required injections for its con- 
trol She became constipated and had con- 
siderable abdominal distension, while the 
urine was scanty Up to 1927 she had at- 
tacks almost every other week At this 
time she separated from her husband and 
since then the paroxj sms have recurred 
regularly every month As a rule the> pre- 
cede the menstrual period by about fi\ e dax s 
The present attack started three dajs be- 
fore she attended the clinic 
The patient states that in the interval be- 
tween attacks she can work as a waitress 
without discomfort She has some djspnca 
when she climbs stairs but none on walk- 
ing on the level She experiences no palpi- 
tation or precordial pain and edema is nexer 
present There is no gastric dtstress and 
the bowels move three times a daj The 
menstrual periods take place regularly ex crj 
27 days Thex last four daxs and arc pro- 
fuse but dj smenorrhea is onlj slight She 
has had some hot flashes of late but the 
periods ha\e not stopped 
Prexious Illnesses Patient in childhood 
had measles, mumps, chicken pox, whooping 
cough, diphtheria scarlet fexcr and pneu- 
monia There was no historx of rheumatic 
fexcr, but she frequenth suffered from ton- 
sillitis and 'growing pains’ She denies sxph- 
lhs or gonorrhea 

Fanulx Historj Mother and father both 
died of apoplcxx Patient has three children 
ahx e and well She Ind frequent induced 
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abortions She was stcrili/cd in 1916 Pa- 
tient had considerable marital difficult} be- 
fore she separated from her husband She 
drinks a considerable amount and smokes 
one package of cigarettes in two dajs. 

Phjsical Examination Patient was a wo- 
man of nenous disposition weighing 153 
pounds There was no c\anosis or edema 
The tonsils had been rcmo\ed and there 
were full upper and lower plates of artificial 
teeth The tin toid was not enlarged The 
pulse rate was 198 beats per minute and 
the \olume was small The blood pressure 
was 120/100 There was marked precordial 
tenderness The heart was definite!} en- 
larged, the right border being 4 5 cm from 
the midsternal line in the fourth interspace 
and the left border 13 cm from the mid- 
sternal line m the fifth interspace The 
sounds w ere closed in all areas A , w as 
short and snapping There were no rales 
in the lungs and the lner was not enlarged 
The urine showed a faint trace of albumin 
but w r as otherwise negative 
An electrocardiogram showed a tach}car- 
dia of supraventricular origin at a rate of 
200 beats per minute It was impossible 
to decide whether the tachycardia w-as of 
A-V nodal origin or whether 2-1 auricular 
flutter w'as present in which one wave was 
buried m the ventricular complex There 
was slight right axis deviation The T-wave 
was negative in Lead 3 
Treatment Vagal compression in the 
neck and ocular compression were without 
effect Patient was ordered complete rest 
in bed and was given quinidine sulphate 
six grains every four hours 
Progress Notes The above attack 
stopped the day after she was seen in the 
clime and the patient felt well again The 
following week she was seen in the clinic 
The pulse rate was 72 beats per minute and 
the blood pressure 120/80 The size of the 
heart remained the same and the sounds 
w r ere closed in all areas, while A„ was still 
accentuated She was ordered to take quini- 
dine sulphate, three grains three times a day, 
in order to prevent further attacks, but 
despite this the paroxysms recurred each 
month The patient did not take the drug 
consistently, however, and was very irregu- 
lar in her attendance at the clinic On one 


occasion on which she appeared at the clinic 
m an attack, digitalis was prescribed and 
the paro\}sm ceased after she had taken 
four tablets of dtgitalis leaves, each con- 
taining grams Subsequent^ the pa- 
tient attended the clinic at long intervals 
The attacks continued to recur each month, 
but were controlled b} rest and small quan- 
tities of digitalis On March 11, 1931, she 
came to the clinic and stated that she was 
m the midst of an attack of greater severit} 
than usual, which she had been unable to 
stop This parox}sm had been present for 
three da}s As her condition looked worse 
than on an} previous occasion she was ad- 
mitted to Long Island College Hospital 
Marked d}spnea was present and there was 
some c}anosis of the lips and malar regions 
Prctibial pitting was present to a slight ex- 
tent The temperature was normal The 
pulse rate was 180 beats per minute while 
the heart showed the same findings as be- 
fore There were moist rales at the base 
of both lungs and there was also marked 
tenderness o\cr the upper abdomen The 
urine showed a trace of albumin but was 
otherwise negative The blood chemistr} 
was normal as was the blood count, the 
white blood cells being 8,100 The Wasser- 
mann reaction was negative The electro- 
cardiogram w'as identical wuth that taken in 
1929 except that the T-wave was negative 
in Lead 2 as w'ell as in Lead 3 Patient 
was given quinidine sulphate, six grams 
every four hours On March 13, she de- 
veloped an attack of acute pulmonary edema 
from which she recovered after phlebotom} 
and morphine sulphate, % gram All other 
medication was discontinued The pulse rate 
remained the same until March 14, when it 
suddenly fell, to 90 beats per minute, after 
which it gradually slowed to about 80 beats 
per minute Recovery was rapid On dis- 
charge the only abnormal finding apart from 
the cardiac enlargement was an occasiona 
auricular extrasystole The electrocardio- 
gram showed nothing abnormal except shg t 
right axis deviation Patient W'as ordere 
to take quinidine sulphate, three grains three 
times a day The following week the pa 
tient appeared at the clinic in another attack 
She said that this was the only time for 
many years that an attack had recurred after 
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such a short interval As no beds were 
available m hospital and as the symptoms 
were not as severe as with the last attack 
she was instructed either to go home to 
bed and take tablets of digitalis leaves, \ x /t 
grains three times a day, or to go to a City 
Hospital Since then patient has not re- 
turned to the clinic and cannot be located 
Case 2 S M , a female 17 years of age, 
was admitted to the Coney Island Hospital 
on February 15, 1930, complaining of severe 
palpitation and precordial pain The patient 
stated that she had had frequent attacks of 
this nature The first attack preceded by two 
days her first menstruation at the age of 
13^ years, and since then she has had an 
attack practically every month at the time 
of the menstrual period Only two attacks 
were unrelated to menstruation and both 
followed extreme excitement At the onset 
of an attack the patient experienced a sen- 
sation of momentary stoppage of the heart 
Likewise the cessation of the paroxysm was 
abrupt Until the present attack the par- 
oxysms have lasted only a few hours and 
as a rule a day of normal cardiac activity 
has intervened before the onset of menstrua- 
tion During a paroxysm the patient suf- 
fered from palpitation, precordial pain, and 
weakness, but as a rule dyspnea was not 
marked Vomiting occurred on some occa- 
sions and sometimes caused the attack to 
terminate In the interval between attacks 
the patient had no symptoms except slight 
dyspnea on exertion and at times precordial 
pain The menstrual periods occur every 
twenty -eight days, last two or three days, 
and the patient does not suffer from dys- 
menorrhea 

The present attack began on February 13, 
but unlike the previous attacks, persisted 
longer Signs of circulatory failure began 
to appear and m consequence the patient 
was removed to the hospital 

Previous Illness At the age of ten the 
patient fainted in school, and a plnsician, 
who was consulted, stated that she had heart 
disease There was a history' of repeated 
tonsillitis up to the age of 2 Y* \ ears, at 
winch time tonsillectomy was performed, 
but there was no other history suggestive 
of rheumatic infection She had measles 
and whooping cough in childhood In 1924 


a brother was referred to the clinic of Dr 
Givan, at the Long Island College Hospital, 
suffering from congenital syphilis In con- 
sequence of this, Wassermann tests were 
performed on all the family' and our patient 
was found to have a two plus reaction 
Arsphenamine treatment was instituted but 
the patient had a severe reaction after each 
of six injections so it was decided to dis- 
continue the treatment She was theft re- 
referred to the Cardiac Clinic for further 
care The clinic report showed that at that 
time she complained of severe precordial 
pain, dyspnea, and palpitation The heart 
was enlarged and a sy r stohc murmur was 
present at the apex while the second sound 
at the pulmonary area was much accentu- 
ated The patient later developed a pre- 
systolic murmur at the apex A diagnosis 
of mitral stenosis and insufficiency was made 
In 1926 she left the clinic, the Wasser- 
mann reaction being still two plus, and 
she received no medical attention until her 
admission to the hospital 

Family History The parents and two 
sisters appear healthy One brother has 
signs of congenital lues The mother had 
one miscarriage 

Physical Examination The patient was 
a pale young girl with cyanosis of the malar 
region, lips, and extremities, but no edema 
None of the stigmata of congenital svphilis 
was present There was left lateral scolio- 
sis The thyroid was slightly enlarged, and 
the eves showed slight prominence There 
was marked pulsation of the vessels of the 
neck, both arterial and venous The tongue 
was slightly' furred and the teeth were in 
good condition A few tonsillar tags were 
seen but these did not appear to be infected 
The temperature was I02°F The pulse was 
very rapid, of small volume, and capillarv 
pulsation was present The blood pressure 
was 1 14 svstohe and 52 diastolic The heart 
rate was 250 per minute There was a dif- 
luse pulsation all over the precordium and 
a svstohe thrill, which was maximal over 
the mitral area was felt over the greater 
part of this region The apex was in the 
6th interspace, 11 5 cm irom the mid«tcmnl 
line The measurements 01 the right and 
left borders of the heart in the fourth and 
sixth interspaces re>.pectivtlv were ?5 on 
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and 120 cm On account of the rapidity 
of the heart it was difficult to decide whether 
any murmurs were present The second 
sound at the pulmonary area was accentu- 
ated The bases of the lungs showed a few 
moist rales, but there was no enlargement 
of the liver 

Laboratory Data Red blood cells, 3,- 
400,000 , hemoglobin, 70 per cent , white blood 
cellsj 18,200, with 80 per cent polymor- 
phonuclear cells Urine sp gr , 1 032 , 
acid, albumin, -f~ }-, sugar, negative, no 
casts The blood Wassermann reaction was 
negative on several occasions An electro- 
cardiogram showed a heart rate of 250 beats 
per minute due to a tachycardia of A-V 
nodal origin The R wave was notched 
in leads 1 and 2 and slurred at the top m 
lead 3 X-ray examination of the heart 
showed a definite enlargement which was 
predominantly left ventricular The cardiac 
index was o 56 There was slight prominence 
in the region of the left auricular appendix 
Treatment Vagal compression in the neck 
and ocular pressure produced a slight slow- 
ing of the heart rate but failed to restore 
the normal rhythm On February 13, the 
day of admission, fluids were restricted to 
1000 cc per day, an ice bag was applied 
to the precordium, tincture of digitalis, 20 
minims, was given three times a day, and 
quinidme sulphate, three grains, was ad- 
ministered every four hours, day and night 
On February 16, the latter was increased 
to six grains every four hours, and on 
February 17, eight grams every four hours 
Progress Notes The patient’s condition 
remained the same until February 18, except 
for a slight increase in the size of the heart 
and the appearance of more rales at the 
bases of the lungs Both physical examina- 
tion and electrocardiograms showed that a 
gradual slowing of the heart rate to 190 
beats per minute took place during this 
period No symptoms of toxicity due to 
quinidme were observed At 8 30 pm on 
February 18, three days after admission, 
normal rhythm was suddenly resumed An 
electrocardiogram taken immediately after 
the resumption of normal rhythm showed 
normal sinus rhjthm with a heart rate of 
95 beats per minute The P-R interval was 
0 13 sec R was slightly notched m leads 


1 and 3 and slurred m lead 2 T was 
negative in all leads The temperature 
which had become much lower on the sec- 
ond day in the hospital now became normal 
There was a rapid improvement m the pa- 
tient’s condition The marked pulsation in 
the neck and in the precordial region dis- 
appeared, although a diffuse pulsation was 
still present m the region of the apex The 
size of the heart decreased, the left border 
being 105 cm from the midsternal line m 
the sixth interspace It was now possible 
to analyse the character of the heart sounds 
At the mitral area the first sound was pre- 
ceded by a presystohc rumble and followed 
by a loud systolic murmur, while the sec- 
ond sound was followed by a slight diastolic 
murmur Just above the apex the second 
sound was reduplicated At the aortic area 
the sounds were faint, but m the second and 
third left interspaces, close to the sternum, 
a diastolic murmur was heard which was 
faintly transmitted down to the lower end 
of the sternum The rales at the lung bases 
rapidly disappeared 

An electrocardiogram taken on Februarj 
28, just before discharge from hospital 
showed normal sinus rhythm with a heart 
rate of 85 beats per minute The P-R in " 
terval was o 13 sec R was notched in lead 
1 The R-T interval was curved and slight- 
ly depressed in leads 1 and 2 while T was 
negative in lead 3 At this time the basal 
metabolic rate was estimated and was found 
to be normal 

The patient was discharged from the hos- 
pital with instructions to take quinidme sul- 
phate, three grains, three times a day, f° r 
three days before the menstrual period How- 
ever, about four days before the next period 
the patient, as a result of excitement, de- 
veloped an attack which lasted several hours 
She was then told to take quinidme for a 
week previous to menstruation, but on the 
day preceding this period she had another 
attack which lasted ten minutes At the 
time of the next period an attack, whic 
lasted twenty-four hours, took place two 
days preceding menstruation despite the ad- 
ministration of quinidme Quinidme was 
then given continuously in the same dosage, 
since which time there has been no recur- 
rence 
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Discussion 

The outstanding feature, in these 
cases, is the relationship of the onset 
of the paroxysms to the menstrual 
periods References to menstruation 
as one of the causal factors m precipi- 
tating attacks of paroxysmal tachy- 
cardia are infrequent Vaquez and 
Pezzi 1 reported a case of paroxysmal 
tachycardia in a woman, with no evi- 
dence of organic heart disease, in whom 
the attacks were always related to the 
onset of menstruation Paroxysms did 
not occur at every period but gradually 
increased in frequency and duration 
until the menopause was reached when 
they recurred at short intervals Savini 2 
studied a series of cases of this nature 
and concluded that the thyreo-genital 
systems play an important part m the 
production of attacks of paroxysmal 
tachycardia He believes that these 
systems are mutually antagonistic, 1 e , 
hypogenitalism produces hyperthyroid- 
ism winch then tends to induce par- 
oxysmal tachycardia He states that 
attacks commonly start at puberty or 
the menopause and in the interval are 
related to the menstrual periods Even 
m individuals m whom the attacks oc- 
cui unrelated to menstruation more 
severe paroxysms are experienced if 
they occur at this time He states 
that cases were aggravated by the ad- 
ministration of thyroid extract and 
were relieved by ovarian extract m 
women or by testicular extract in men 
We feel, how ev er, that at least the 
latter statement is contrary to the gen- 
eral experience while the hypothesis as 
a whole lacks adequate proof Mar- 
tinez 1 studied thirty-one cases and he 
found that twenty-one of these had 
organic or functional disease of the 


sympathetic or endocrine systems, 
either gross thyroid disease, genital dis- 
ease, or indications of a disequilibrium 
of these systems The determining fac- 
tor in the production of the attacks 
was, as a rule, the prodromal symptoms 
of the menses but in some instances it 
was due to a delay in the onset of 
menstruation GeraudeP described a 
case m which attacks of paroxysmal 
tachycardia started at puberty and re- 
curred every month at the time of the 
period Lutier® also reported the case 
of a young woman who suffered from 
exophthalmic goiter with irregular 
menstruation, in whom the first at- 
tack took place on the eve of a period, 
while subsequent paroxysms occurred 
most often at the time of menstrua- 
tion We have recently seen a young 
woman who was subject to attacks of 
paroxysmal tachycardia at long inter- 
vals and who showed no signs of or- 
ganic heart disease This patient be- 
came pregnant and since then the at- 
tacks have become more frequent and 
severe Meyer, Lackner and Schochet" 
have described two cases which they 
have studied and six cases from the 
literature, m whom attacks of par- 
oxysmal tachycardia took place cither 
during pregnancy or labor One case 
was subject to attacks before she be- 
came pregnant e but there was an in- 
crease m their frequency during the 
pregnancy 

The causes which produce attacks 
of paroxysmal tachycardia arc many 
and often obscure There ccem« little 
doubt, however, that m our cases the 
provocative factor was the changes pro- 
duced m the body b\ menstruation 
It seems doubtful whether the thyroid 
m the absence of obvious thyroid dis- 
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ease, as in these cases, has as much 
lesponsibihty for the attacks as some 
of the authors quoted above seem to 
think It seems to us more probable 
that the attacks were due to some al- 
teration in the activity of the sympa- 
thetic nervous system at the time of 
menstruation The mechanism by 
which a change in the action of the 
sympathetic nervous system on the 
heart could induce an attack of par- 
oxysmal tachycardia is at present un- 
known It is possible that it may m- 
ciease the sensitivity of some focus 
outside the smo-auricular node so that 
it emits impulses which control the 
heart Or it maj be that it causes an 
extrasystole which strikes the heart in 
a critical phase so that a circus move- 
ment is initiated and thus the abnormal 
rhythm perpetuated Further evidence 
in favor of an alteration m the activ- 
it) of the sympathetic system, as a 
cause of paioxjsmal tachycardia, is 
that m many individuals, subject to 
attacks of this nature, the precipitating 
factor is excitement On the few oc- 
casions in which the attacks m the sec- 
ond patient were unrelated to menstru- 
ation the pro\ ocative factor was great 
excitement, while in the first case the 
attacks were much more frequent when 
marital difficulties were present 


It is doubtful how great a part the 
pathological processes in the hearts of 
these patients played in the causation 
of the attacks It is well known that 
paroxysmal tachycardia occurs in some 
cases of organic heart disease On the 
other hand many who present no evi- 
dence of organic heart disease suffer 
from these attacks while in only a rela- 
tively few cases of organic heart dis- 
ease do they occur It may be that 
pathological changes in the heart pre- 
dispose to some extent to the par- 
oxysms but it seems as if some other 
influence w'ere the important factor m 
initiating the attacks In the cases 
presented the evidence of the relation 
of the onset of the paroxysms to mens- 
truation is very striking and one feels 
that this provided the necessary stim- 
ulus 

Summary 

Two cases of paroxysmal tach) cai - 
dia of supraventricular origin are de- 
scribed in one of which the attacks 
commenced at puberty and recurred at 
each subsequent menstrual period In 
the other the paioxysms commenced 
later m life In the earl) stages the\ 
occurt ed at frequent intervals, but for 
a period of years they have almost 
invariably had a definite 1 elation to the 
menstiual period 
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The Coincidental Occurrence of Diabetes Mellitus 
and Pernicious Anemia*? 

Report of Two Cases 

By Charles Shookhoee, M D , Bi ooklyn, N V 


D IABETES mellitus is mentioned 
by Giffin and Bowler 1 as being 
one of the diseases which may 
be associated with anemia Joslin 2 in 
a series of six thousand diabetics ob- 
served five instances in which diabetes 
mellitus and pernicious anemia co-ex- 
lsted Adams 8 found three such cases 
in a five year period, during which 
time two thousand patients with dia- 
betes mellitus and one thousand pa- 
tients with pernicious anemia were ob- 
served Wright 4 found two instances 
out of 475 patients with diabetes melli- 
tus and 84 patients with pernicious 
anemia Goudsmit 5 reports five cases 
out of a tothl of 1063 cases of diabetes 
and 379 cases of pernicious anemia 
observed at the Netherland Clinics 
Other instances of the coincidental oc- 
curience of these diseases have been 
reported by Parkinson,® Yong (cited 
by Joslin 2 , Schumann 7 , Amtzen 8 , Hitz- 
rot°, Berghausen 10 , Meulengracht 11 , 
Bowen 12 , and Baumgartner 13 Recent- 
ly Root 14 , m a resume of this subject 
gathered together 4S cases, thirteen of 
which were found out of seven thou- 


*From The Jewish Hospital of Brooklyn 
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sand diabetics These latter figures 
include Joslm’s case 
The cases reported below are of in- 
terest not only because of the rarity 
of the concomitant occurrence of dia- 
betes mellitus and pernicious anemia, 
but also because it is thought that with 
the increase m the number of case re- 
ports in which the specific methods of 
treatment for both the diabetes melli- 
tus and pernicious anemia have been 
used, a better idea as to the possible 
relationship or the effect of the pres- 
ence of one disease on the course of 
the other disease maj be obtained 

Case Reports 

Case I Female, white, 58 }ears of age, 
was first seen m December, 1928 
Complaints Weakness, loss of appetite, 
loss of sixteen pounds in one jear, sweats, 
hot flushes, and edema of the ankles, one 
month duration 

Histor} Mother and father are dead, age 
and cause unknown One brother has dia- 
betes and high blood pressure and one sister 
has a high blood pressure Patient had 
measles at fisc scars of age and no other 
illnesses Menopause at the age of forts - 
nine scars 

Ph>sical Examination Well nourished 
female of the sthenic tspc 4 Weight 166K 
lbs , height 64 J 4 ms Definite glossitis pres- 
ent E}cs reacted to light and accommodi- 
tion Lungs normal Ciculators ssstem 
blood pressure 160/75 regular sinus rhsthm 
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basilar vessel line percussed as widened to 
the left, A -2 accentuated and musical, defi- 
nite aortic configuration with an enlarge- 
ment of the left ventricle, heart sounds of 
good quality, no carotid sheath reflex vagal 
reaction noted, the left leaf of the diaphragm 
high standing Abdomen spleen palpable 
one finger below the costal margin, abdomen 
otherwise negative Reflexes normal Vari- 
cose veins of lower extremities , no edema 
No loss of vibratory sense 
Laboratory Data Urinary sugar 4 65% , 
fasting blood sugar 160 mgms per 100 cc 
of blood serum , Blood hemoglobin, 60% , 
red blood cells, 1,400,000, white blood cells, 
4,400 , 72% polymorphonuclears , 26% lymph- 
ocytes, 1% eosinoplnles , macrocytosis 
Diagnosis Essential hypertension , dia- 
betes mellitus and a possible pernicious ane- 
mia 

Patient became sugar free on diet and 
twenty units of insulin daily, and after hav- 
ing been given the equivalent of 200 grams 
of liver daily her blood count Avas 3,100,000 
with 65% hemoglobin 
In June, 1929, the patient reappeared with 
symptoms due to increasing anemia She 
was admitted to the Jewish Hospital of 
Brooklyn complaining of increasing weak- 
ness, hot flushes, profuse sweats, edema of 
the legs, pain, Aveakness and parasthesias in 
both lower extremities 

Physical Examination There Avas noAv a 
marked lemon-yelloAv pallor Avhich had in- 
creased since the last time she Avas ob- 
served Glossitis Tonsils and pharynx 
slightly infected Lungs a feAV crepitant 
rales at both bases which disappear on 
breathing Heart as on previous examina- 
tion, blood pressure 155/80 Abdomen the 
liver was one fingerbreadth below the 
costal margin, hard, not tender, spleen pal- 
pable Reflexes slightly diminished The 
vibratory sense was definitely diminished m 
the right leg and entirely lost m the left 
Laboratory Data Urinary sugar, 1%, 
fasting blood sugar, 166 mgms to 100 c c 
blood serum, C0 2 combining power, 536, 
urea nitrogen, 125, sugar tolerance 

8 30 9 30 10 30 11 30 
Blood 171 4io 444 410 

Urine o 025 66 10% 

Cholesterol 256 mg 


Blood hemoglobin, 55%, red blood cells, 
2,180,000, Avhite blood cells, 4,800, 45% 
polynuclears , 47% lymphocytes , 5% mono- 
nuclears, blood platelets, 120,000, bleeding 
time one-half minute, coagulation time two 
minutes, amsocytosis and poikilocytosis , 
polychromasia marked , macrocytosis , one 
megaloblast in 100 Avhite blood cells , reticula- 
tion, 5% , icteric index, 9 3 , Van den Bergh, 
indirect, one unit Gastric analysis free 
acid, 5, 0, o, 3 , total acidity, 10, 28, 42, 45 
Wassermann and Kahn tests negative Tem- 
perature and pulse rate Avere Avithin normal 
limits 

Treatment Diet 60 grams carbohydrates, 
60 grams proteins, 70 grams fats Ten 
units insulin tAvice a day Transfusion, 240 
c c , group “O” donor The equivalent of 
300 grams of fresh liver Avas given daily 

The patient became sugar free in a short 
time and left the hospital against advice 
While the diabetes seemed to be controlled, 
the anemia did not improve and a blood 
count on June 30, 1929, shoived a hemo- 
globin of 58% and red blood cells, 2,100,000 
At this time she developed an upper respi- 
ratory infection, a herpes labiahs and a 
febrile reaction Avhich lasted for a feiv days 
We again advised hospitalization and she 
Avas admitted to the Greenpomt Hospital on 
July 2, 1929 Her physical findings on 
this admission were not different than on 
previous examinations, except that she looked 
more anemic Blood pressure Avas 160/80 

Laboratory Data July 3, *1929 urine 
negative, fasting sugar, 77 mgms , blood 
urea, 28, Wassermann, negative Blood 
hemoglobin, 50%, red blood cells, 2,110,000, 
white blood cells, 4,900, 52% polynuclears, 
40% small lymphocytes , 8 % transitionals 
Gastro-intestmal roentgenological examina- 


tion revealed no abnormalities 
On July 9, the patient Avas given a trans- 
fusion of 250 c c of blood, group “0 
donor Liver extract was given also, and 
she continued with her insulin She Avas 
discharged from the Hospital on July 
1929, sugar free A blood count on Novem- 
ber 13, 1 929, shoAved hemoglobin, 80 fo, and 


red blood cells, 4,230,000 

Subsequent communications from patient 
and her physician informed us that while 
her anemia seemed to remain under control 
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on the liver diet, more insulin was required 
to control her diabetes 

Comment 

The diagnosis of diabetes is definite 
The diagnosis of pernicious anemia is 
based on the blood picture 

(A) High color index, macrocyto- 
sis, etc , high icteric index, positive 
indirect Van den Bergh test , and rela- 
tive lymphocytosis, 

(B) the clinical findings of glossitis , 
cord symptoms, large spleen, lemon- 
yellow color, 

(C) absence of gastro-intestinal ab- 
normalities, bleeding or any other cause 
for the anemia 

This patient’s reaction to treatment 
is somewhat similar to Hitzrot’s 0 The 
diabetes was at first more easily, and 
her anemia less easily, controlled Sub- 
sequently, after two transfusions and 
liver therapy, the patient entered a re- 
mission, but the diabetes became more 
pronounced and more insulin was re- 
quired to control it 

Case II Female, white, age 6i jears 
Admitted to the Jewish Hospital of Brooh- 
Ijn, surgical service of Dr William Linder, 
on September i8, 1929 

Chief Complaints Attacks of sc\ere pain 
m the right upper quadrant, temperature, 
nausea, loss of appetite, constipation, loss 
of sixty pounds in eight months 

History Familj lustorv is negative Pa- 
tient had a drj plcunsv in 1922, and has 
had diabetes for eight jears 

Present Illness Eight months ago she 
suffered her first se\cre attack of pain in 
the abdomen, radiating to the right upper 
quadrant, lias since had repented attacks, 
particularlj at night Two months ago 
after a pnrticularh see ere attack, jaundice 
and claj colored stools were noticed Pa- 
tient has been losing weight has a poor 
appetite and has been complaining ot increas- 
ing weakness 


Physical Examination Temperature ioi° 
Female with a yellowish pallor, apparentlj 
has lost some weight Eyes react to light 
and accommodation Glossitis present Heart 
and lungs negative Abdomen some ten- 
derness in the right upper quadrant*, liver 
and spleen not palpable No abnormal neuro- 
logical findings 

Laboratory Data Urinary sugar 1 2% , 
fasting blood sugar, 241 mgs sugar m 100 
c c blood serum , C 0 2 combining power, 
507 Blood hemoglobin, 45%, red blood 
cells, 900,000, white blood cells, 8,600, 74% 
polymorphonuclears , 20% lymphocytes, 6% 
large mononuclears 

Treatment was instituted by giving seven 
units of insulin three times a day and 500 
c c of a 5% solution of glucose mtravenouslj 
daily 

On September 21, the hemoglobin was 
37%, red blood cells, 1,300,000, white blood 
cells, 2,500, 67% polymorphonuclears, 26% 
lymphocytes , 2% mononuclears , 1 eosin- 
ophile, 1 basophile , myelocytes, 2, metamjc- 
locytes, 0666, myeloblasts, 033, amsocytosis. 
polychromasia and poikilocytosis marked , 
man> macrocytes , few gigantocj tes , reticu- 
lation, 3%, icteric index-, 72, bilirubin plus, 
indirect, one unit blood 

On September 23, urinary sugar, 05%, 
no acetone, fasting sugar 120 mgs to 100 
cc blood serum, CO, combining power, 
574 On September 24, a transfusion of 
500 cc blood, group “O” donor, was gnen 
and liver extract, one vial every three hours 
On September 25, a 5% glucose retention 
enema, was ordered, six ounces three times 
a da\ On September 29, the patient Ind a 
fasting sugar of 150 mgs per 100 c c blood 
serum, CO, combining power, 602 On 
September 30, gastric analjsis showed no 
free hjdrochlonc acid The patient was 
gi\cn dilute hjdrochlonc acid, twentj mm« 
between meals 

At this time temperature lnd dropped to 
normal The patient was sugar free on a 
diet of 100 grams carbolndritcs, 60 grams 
proteins, and 150 grams fats No further 
gall bladder attacks were experienced Hemo- 
globin was 45%, red blood cells, 2,070000, 
reticulation, 1 % 

On October 7 1029 the urine was nor- 
mal, no acetone Blood examination slioeed 
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55% hemoglobin and red blood cells, 3,- 
040,000 There had been no further gall 
bladder attacks and the patient was dis- 
charged 

Final Diagnosis Pernicious anemia, dia- 
betes iflelhtus , chronic cholecystitis , and 
chronic cholelithiasis 

This patient was subsequently readmitted 
to the Hospital for a blood transfusion be- 
cause of her failure to react to liver therapy 
At this time her diabetic condition was well 
under control 

Comment 

The diagnosis of both the diabetes 
mellitus and pernicious anemia is clear 
in this case 

The diabetes seemed to respond very 
readily to insulin despite a fairly lib- 
eral diet, while the anemia did not 
respond as well to liver therapy Fur- 
ther blood transfusions were necessary 
at a time when the diabetic condition 
was under control 

Discussion 

In a study of anemia associated with 
pancreatic disease, Chvostek 16 con- 
cluded that severe anemias dependent 
only upon disease of the pancreas may 
exist The onset of the anemia, the 
absence of cachexia, the absence of 
symptoms referable to gastro-mtestinal 
disease, and finally, the presence of 
lesions in the pancreas only, at post- 
mortem, were the reasons for the as- 
sumption of a pancreatic anemia He 
thought such anemias were hemolytic 
in nature and suggested the possibility 
of a pancreatic disease being the un- 
deriving factor m some cases of perni- 
cious anemia 

Giffin and Bowler 1 stated that gl>- 
cosuria, if not true diabetes, maj be 
clue to severe anemia. Meulengraclit 
and I\ersen ir found m pernicious ane- 


mia an increase in the blood sugai 
levels and a delay in their return to 
normal Strauss 17 , however, found 
no glycosuria in six cases of pernicious 
anemia after the administration of 100 
grams of glucose 

Greene and Conner 18 showed that 
liver function m the primary anemias 
is not often disturbed They found 
no retention of phenoltetrachlorphtha- 
lein in nine out of twelve cases of 
pernicious anemia studied In two pa- 
tients a very slight retention of dye 
was noted There was a definite dim- 
inution is excretion of the dye in only 
one patient 

These observations do not clarify the 
situation Pancreatic disease may 
cause anemia, anemia may cause dis- 
turbance of carbohydrate metabolism 
On the other hand, severe pancreatic 
disease without anemia is frequently 
observed, while patients with severe 
anemia may have a normal carboh)- 
drate metabolism and normal pancre- 
atic and liver function 

Both diabetes mellitus and pernici- 
ous anemia have at present a specific 
theiapy, a therapy dependent probabl) 
in both instances on an insufficiency 
of internal glandular secretion The 
results of the use of these specific 
forms of treatment in uncomplicated 
cases have been excellent 

H Blotner and W B Murph ) 19 
found that liver, which had previous!) 
been contra-indicated as a food in dia- 
betes because of its high glycogen con- 
tent, when administered to diabetic pa- 
tients, showed a very beneficial ef- 
fect on their blood sugar curves Tlicv 
showed that certain liver fraction 11 
which are ineffective in the treatment 
of pernicious anemia have a definite 
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beneficial effect on the blood sugar 
curves of diabetic patients Von Var- 
ga 20 obtained good results with insulin 
and combined liver and insulin therapy 
in eight cases of severe pernicious ane- 
mia He believed that insulin was cer- 
tainly not contra-indicated in severe 
anemias Adams 3 observed a definite 
decrease in the effectiveness of insulin 
in lowering the blood sugar in pro- 
found amenia No high liver diets 
were then given 

The response to specific therapy in 
those patients m whom the two dis- 
eases co-existed varied widely The 
anemia with marked cord symptoms 
preceded the diabetes in Baumgart- 
ner’s 13 patient by one year The dia- 
betes came at a time when the anemia 
was well under control There was a 
marked improvement in both diseases 
upon the use of liver, insulin and diet 
Yong’s 2 patient had diabetes for four 
years and had been given as high as 
ninety units of insulin pei day before 
the primary anemia was discovered 
She responded nicety to the combined 
treatment Arntzen’s 8 patient showed 
a decided improvement in both the 
diabetes and pernicious anemia on the 
combined treatment Goudsmit’s® pa- 
tient showed an increase in her sugar 
tolerance when put on a liver diet The 
diabetes was mild or not m evidence in 
Hitzrot’s 0 patient during the height of 
the anemia, but reappeared during the 
remission of the pernicious anemia 
which had responded to a Mmot-Mui - 
phv regime In our Case I the diabetes 
seemed to respond readily to treatment, 
diet and insulin, ulule the pernicious 
anemia was more difficult to control 
Not much improvement m the anemia 


was noted on concent! ated liver diet 
until after two blood transfusions were 
given , from then on there was a defi- 
nite improvement on liver feedings 
After the anemia was controlled the 
diabetes became more severe and more 
insulin and a stricter diet became nec- 
essary Meulengracht’s 11 patient had 
pernicious anemia, hyperthyroidism 
and diabetes mellitus The anemia re- 
acted well to the liver diet, and at the 
height of her i emission the patient 
complained of thu st and loss of weight 
and was readmitted to the clinic with 
a marked diabetes While the anemia 
was controlled by the livei therapy, 
the diabetes was not so easily managed , 
at a time when this patient had a hemo- 
globin of 91 per cent and 4,200,000 
red blood cells, she had a fasting sugar 
of 309 mgs of Sugar per 100 cc of 
blood serum Bowen 12 found no evi- 
dence of a blood sugar low ermg action 
of liver m the case he reported The 
diabetes 111 his patient became much 
more severe during a tw o month period 
during which she was under observa- 
tion Berghausen’s 10 patient, a female 
70 v ears of age, had had diabetes since 
1913, sjmptoms of the pernicious ane- 
mia appeared m 192S, liver therapv or 
antidiabetic tieatment had no effect 
upon the pernicious anemia In our 
Case II the diabetes had existed for 
eight vears pnoi to the onset of the 
pernicious anemia and was always casi- 
Iv controlled by diet and later bv in- 
sulin The diabetes continued mild 
after the onset of the pernicious ane- 
mia The anemia however did not 
seem to react as well to liver diet and 
transfusion as is usuallv the ca<«c 
with uncomplicated pernicious anemia 
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Root 14 states that good results were 
obtained with insulin, liver, or a potent 
substitute, and a diet rich m vitamins 
The rarity of the occurrence of the 
combination of these two diseases 
which individually are common, this 
maze of partially contradictory ex- 
perimental and clinical data and re- 
sponse to specific treatment, makes 
tenable the supposition that these dis- 
eases are not inter-related and that 
their occurrence in the same patient is 
entirely coincidental 
Diabetes is frequently associated 
with, and by some observers is con- 
sidered the cause of, coronary sclero- 
sis Angina pectoris on that pathologi- 
cal basis is not an infrequent symp- 
tom in diabetes Herrick 21 and others 
have described an angina pectoris 
symptom complex m patients with 
severe anemia, and ascribed it to the 
insufficient and poor cardiac muscle 
blood supply It is of interest in the 
light of these facts, that m none of 
the cases reported in which both dia- 
betes mellitus and pernicious anemia 
co-existed has any mention been made 
of an angina pectoris symptom com- 
plex being present 


Summary 

Two cases of the coincidental oc- 
currence of diabetes mellitus and perni- 
cious anemia are reported, one m 
whom the diabetes antedated the per- 
nicious anemia by eight years, and 
the other in whom both diseases were 
found simultaneously Liver and in- 
sulin were given to both patients In 
Case I the diabetes became more severe 
at a time when the patient had entered 
into a remission of the anemia , m Case 
II the anemia did not respond well to 
specific treatment, while the diabetes 
was always easily controlled by insulin 
and diet 

No relationship seems to exist be- 
tween pernicious anemia and diabetes, 
nor does the presence of one disease 
affect the course of the other in a char- 
acteristic manner. 

Results of specific therapy, when 
a sufficiently large number of patients 
having both diseases have been treated, 
may give some information as to the 
relationship of these diseases In the 
few cases so far studied unifoim re- 
sults have not been obtained 
We wish to thank Dr William I<iriflcr 
for his kindness in permitting us to report 
Case II 
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The Significance of Meningeal Permeability* t 

B\ S K vr/i,\u.nor,i \. MD. FA CP. Baltimotc, Md. 


B Y “meningeal pet mcabiht\ ” one 
designates the function regulat- 
ing the exchanges between the 
geneial circulation and the cerebro- 
spinal fluid In recent literature this 
function is commonly described under 
the term “hematoencephalic hairier” 
or “hairier*’ between blood and fluid 1 
This new' tci nnnology ‘ appears to be 
the more appropriate one, for, accord- 
ing to the pre\ ailing, if not unanimous 
opinion, not only the meninges, but 
also various other stiuctuies of the 
ceiebrospinal system and particularly 
the choroid plexus, take part in the 
function which has been inadequately 
ascribed to the meninges exclusively 2 
The subject of this communication 
offers a wide range of topics which 
may be of interest to the biologist at 
large For the discussion of to-day I 
chose two topics which, I think, de- 
serve the attention of the medical man 
These topics are First, the diagnostic 
value of the “meningeal permeability” 
Second, its significance from the stand- 
point of therapeutics With regard to 
diagnosis, it may be asserted that the 
actual knowledge on the exchanges be- 

*Presented at the Fifteenth Annual Clini- 
cal Session of The American College of 
Physicians, March 27th, 1931, Baltimore, 
Md 


tween blood and ceiebrospinal fluid 
pro\es to be helpful, m allowing a bet- 
ter approach to an adequate evaluation 
of the composition of the fluid In a 
personal contribution to this subject, I 
found that the increase of the glucose 
content in the blood of rabbits, in- 
duced either by intravenous injections 
of glucose or by hypodermic adminis- 
tration of adrenalin, is followed by a 
use of glucose in the fluid 3 Certain 
clinical observations on the distribu- 
tion of glucose between blood and 
fluid are no less demonstrative It is 
common knowledge that 111 the periods 
of epidemic encephalitis in 1917 t0 
1921, hyperglycorachia w f as commonl) 
considered an impoitant symptom of 
this disease 4 Subsequent determina- 
tions of sugar 111 blood and fluid with- 
drawn simultaneously m encephalitis 
and in various other diseases have, 
however, demonstrated that in a great 
many cases hyperglycorachia is P r0 
portionate to hyperglycemia, 0 in these 
cases the high fluid glucose is evident- 
ly of no more significance than the 
high blood glucose itself Fioni these 
experimental and clinical investigations 
the following inference may be made 
The amounts of glucose and, sugges- 
tively, of other diffusible components 
of the cerebrospinal fluid should not 
be estimated per se as absolute values, 
but as compared to the concentration 


fFrom the Henry Phipps Psychiatric 
Clime (Department of Internal Medicine), 
Johns Hopkins Hospital, Baltimore, Md 
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of these components m the blood On 
the other hand, certain data available 
in the literature have brought to light 
the following concept various patho- 
logical conditions, mainly those associ- 
ated with meningeal involvement are 
accompanied by an increase of the bar- 
rier permeability 6 In a personal study 
on the therapeutic effects of aseptic 
meningitis in epidemic encephalitis, 
provoked by mtraspmal injections of 
casein, a distinct increase of the per- 
meability to nitrate given by mouth was 
found, an increase which appeared to 
parallel the meningeal congestion, if 
not to follow proportionally, its intens- 
ity 7t 8 These findings suggest the con- 
tention, that discrepancies between the 
contents of diffusible components in 
blood and fluid may be plausibly as- 
scribed to an altered function of the 
hematoencephalic barrier Finally, in 
synthesizing the data so far recorded, 
I feel justified in venturing the follow- 
ing conclusion Both experimental and 
clinical investigations contribute strong- 
ly to the view, that the concentration 
of the diffusible elements of the cere- 
brospinal fluid depends partly on their 
concentration in blood, and partly on 
the permeability of the "barrier” be- 
tween blood and fluid 

For diagnostic purposes the function 
of the barrier has been tested, in the 
last three decades, m t\\ o ways, which 
have the common character of investi- 
gating the passage from the general 
circulation into the cerebrospinal fluid 
The passage of blood constituent, such 
as hemolysins (Kafka and Weil), 
urea, sugar, chlorides (Derrien), syph- 
ilitic antibodies (Dujardm) and of 
substances introduced into the general 
circulation, such as nitrate (Mcstrc- 


zat) iodine (Sicard, Osborne), uranine 
(Kafka, Schonfeld), 0 etc These tests 
have rendered service in determining 
an increased permeability’’ m various 
pathologic conditions of the ceiebro- 
spmal system, particularly in those as- 
sociated with involvement of the men- 
inges These tests are however charged 
with failure to give direct infoimation 
as to normal or decreased permeabil- 
ity The bromide permeability' test 
devised by Walter 0 six years ago is 
credited with filling this gap. that is, 
making possible the study' of the nor- 
mal and decreased, as well as the in- 
creased function The test is per- 
formed by' the following procedure 
The subjects are given sodium bromide 
by mouth, 06 per kilogram weight, in 
twenty-four hours for five days On 
the sixth day lumbar and venous punc- 
tures are performed successively and 
the content of bromide is determined 
in both blood and fluid In accordance 
with most investigators, the normal 
ratios between the amounts of bromide 
in blood and fluid, called permeability 
quotients, lie within the limits of 2 9 
to 3 3 These figures were considered 
normal standards in the studies so far 
carried out m this clinic The bromide 
permeability test was used in %arious 
diseases, such as nephritis, diabetes, 
tuberculosis, skin diseases, etc . rather 
sporadically (Sunderhauf, Leiopold) 
The bulk of studies is to be found in 
nervous and mental diseases Perusal 
of the literature gi\es the distinct im- 
pression that the permeability of the 
barrier between blood and cerebrospi- 
nal fluid is raised in organic p-yclio^o, 
particularly in general paresis and cer- 
ebral arteriosclerosis that it is dimin- 
ished in schizophrenia and within nor- 
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mal limits m manic depiessive pa- 
tients 2 The results obtained m a study 
of 188 patients, cairied out in the 
Phipps Clinic, in collaboration with the 
City Hospital, aie somewhat different 
The giaphic presentation of oui find- 
ings shows the following essential fea- 
tures (Chart I ) : 

1 In each psychotic group the 
prevalent number of cases has a nor- 
mal peimeability It is worth noting 
that the petcentage of normals is strik- 
ingly high in organic psychoses and in 
schizophrenia, that is, m the two 
psychotic groups m which, as men- 
tioned above, an essentially abnormal 
peimeability was found by most in- 
vestigators 

2 In our experience, however, an 
increased permeability was observed 
more frequently in organic psychoses, 
than m any other psychotic group , and 
a low permeability was found in a rela- 
tively high percentage of cases with 
schizophrenia, as compared to organic 
psychosis Thus, according to our 
findings, one may speak of a certain 
tendency to an increased permeability 


m organic psychoses, and a decreased 
one in schizophrenia Besides, it should 
be added that similar tendencies are 
equally marked in the other two psy- 
chotic reaction types, namely, in affec- 
tive psychosis and in mental deficiency 
Walter’s bromide test has also been 
studied in epileptic patients Out of 87 
cases, a distinctly increased permeabil- 
ity was found m only twelve (13 8 per 
cent) A moderate rise above the nor- 
mal standard was observed, however, 
much more frequently, namely in 24 
out of 87 cases (27 6 per cent) Tins 
obvious tendency to an increased per- 
meability in epilepsy, presents an in- 
terest when confronted with the fre- 
quent observation of an increased per- 
meability in organic diseases of the 
cerebrospinal system 

In the light of the results obtained 
with the bromide test, which revealed 
a tendency to an abnormal permeabil- 
ity m various psychotic groups and m 
epilepsy, it seemed of interest to test 
by other procedures, the function of 
the barrier in the same diseases The 
question arose whether the abnormal 
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behavior of the barrier is specific to 
bromide, or whether this behavior is 
conditioned by factors proper to the 
diseases, and may also be brought 
about by other methods The problem 
of the distribution of calcium between 
blood and cerebrospinal fluid attracted 
my attention for the following reasons 
The function of the vegetative system 
is assumed to be closely connected with 
calcium (Kraus, Zondek) On the 
other hand the vegetative system takes 
a conspicuous part in the modern lit- 
erature on nervous and mental diseases 
The calcium studies were carried out 
on one hundred and thirteen patients 
belonging to the four psychiatric re- 
action types mentioned above Blood 
and cerebrospinal fluid were withdrawn 
at the same time for the determination 
of calcium in both blood and fluid 
Considering, in accordance with other 
investigators, that the normal ratios, 
fluid-Ca/blood-Ca, expressed as percen- 
tage are to be found within 45 and 55, 
our results may be summarized as fol- 
lows (Chart II ) 

1 Abnormal figures were found in 


a small number of cases, namely in 
nine out of the 113 cases 

2 In manic depressive patients 
and in mental deficiency cases the 
ratios are within normal limits 

3 Increased ratios, fluid-Ca/blood- 
Ca, were observed in five out of fort} - 
two cases of organic psychosis 

4 In the schizophrenic group ra- 
tios below normal were found m foui 
out of forty cases 

These findings show that the distrib- 
ution of calcium between blood and 
fluid cannot yield any help m the diag- 
nosis of the diseases which were inves- 
tigated It is interesting to note, how- 
ever, that the passage of calcium from 
blood into fluid follows the trend of 
bromide It shows, as does the bro- 
mide test, that there is a tendency to 
an increased permeability m organic 
psychoses, and a low permeability in 
schizophrenia 

Our calcium studies have also been 
pursued m a series of 86 epileptic pa- 
tients from the Springfield State Hos- 
pital It may be mentioned m passing, 
that these studies, m addition to the 
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mal limits m manic depressive pa- 
tients 2 The results obtained in a study 
of 188 patients, carried out in the 
Phipps Clinic, in collaboration with the 
City Hospital, are somewhat different 
The graphic presentation of our find- 
ings shows the following essential fea- 
tures (Chart I ) 

1 In each psychotic group the 
prevalent number of cases has a nor- 
mal permeability It is worth noting 
that the percentage of normals is strik- 
ingly high in organic psychoses and m 
schizophrenia, that is, in the two 
psychotic groups in which, as men- 
tioned above, an essentially abnormal 
permeability was found by most in- 
vestigators 

2 In our experience, however, an 
increased permeability was observed 
more frequently in organic psychoses, 
than in any other psychotic group ; and 
a low permeability was found in a rela- 
tively high percentage of cases with 
schizophrenia, as compared to organic 
psychosis Thus, according to our 
findings, one may speak of a certain 
tendency to an increased permeability 


in organic psychoses, and a decreased 
one in schizophrenia Besides, it should 
be added that similar tendencies are 
equally marked in the other two psy- 
chotic reaction types, namely, in affec- 
tive psychosis and m mental deficiency. 

Walter’s bromide test has also been 
studied in epileptic patients Out of 87 
cases, a distinctly increased permeabil- 
ity was found in only twelve ( 13 8 per 
cent) A moderate rise above the nor- 
mal standard was observed, however, 
much more frequently, namely m 24 
out of 87 cases (27 6 per cent) Tins 
obvious tendency to an increased per- 
meability m epilepsy, presents an in- 
terest when confronted with the fre- 
quent observation of an increased per- 
meability in organic diseases of the 
cerebrospinal system 

In the light of the results obtained 
with the bromide test, which revealed 
a tendency to an abnormal permeabil- 
ity m various psychotic groups and in 
epilepsy, it seemed of interest to test 
by other procedures, the function of 
the barrier in the same diseases The 
question arose whether the abnormal 
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behavior of the barrier is specific to 
bromide, or whether this behavior is 
conditioned by factors proper to the 
diseases, and may also be brought 
about by other methods The problem 
of the distribution of calcium between 
blood and cerebrospinal fluid attracted 
my attention for the following reasons 
The function of the vegetative system 
is assumed to be closely connected with 
calcium (Kraus, Zondek) On the 
other hand the vegetative system takes 
a conspicuous part in the modem lit- 
erature on nervous and mental diseases 
The calcium studies were carried out 
on one hundred and thirteen patients 
belonging to the four psychiatric re- 
action types mentioned above Blood 
and cerebrospinal fluid were w ithdrawn 
at the same time for the determination 
of calcium in both blood and fluid 
Considering, m accordance with other 
investigators, that the normal ratios, 
fluid-Ca/blood-Ca, expressed as percen- 
tage are to be found within 45 and 55, 
our results may be summarized as fol- 
lows (Chart II ) 

1 Abnormal figures were found in 


a small number of cases, namely in 
nine out of the 113 cases 

2 In manic depressne patients 
and m mental deficiency cases the 
ratios are within normal limits 

3 Increased ratios, fluid-Ca/blood- 
Ca, were obsen ed in fi\ e out of fort} - 
tw 0 cases of organic psychosis 

4 In the schizophrenic group ra- 
tios below normal were found m four 
out of forty cases 

These findings show that the distrib- 
ution of calcium between blood and 
fluid cannot jield any help in the diag- 
nosis of the diseases w Inch w ere 1m cs- 
tigated It is interesting to note, how - 
ever, that the passage of calcium from 
blood into fluid follows the trend of 
bromide It show's, as does the bro- 
mide test, that there is a tendency to 
an increased permeability m organic 
psychoses, and a low permeabiht} in 
schizophrenia 

Our calcium studies base also been 
pursued m a series of 86 epileptic pa- 
tients fiont the Springfield State Hos- 
pital It ma> be mentioned in passing, 
that these studies, m addition to the 
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problem of meningeal permeability, al- 
so contribute to the discussion of the 
assumed relationship between epilepsy 
and tetany The ratios, fluid Ca/ 
blood Ca, were found to be within the 
limits of 46 to 65, instead of within 
the normal figure of 45 to 55. Ratios 
slightly above the normal standards 
were found in seven cases, and distinct- 
ly above the normal in four cases The 
high ratios in eleven out of 86 cases, 
and no cases with ratios below nor- 
mal, suggest that there is a tendency 
in epilepsy to an increased permeabil- 
ity of the “barrier” to calcium, a ten- 
dency which appeared to be more ac- 
centuated when the bromide permeabil- 
ity test was used 

The therapeutic significance of the 
“meningeal permeability” lies in the 
fact, that it takes a prominent part in 
the theoretical considerations, aiming 
to justify certain therapeutic proce- 
dures, which have had a great vogue 
in the last few years The endolumbar 
treatment should be mentioned first In 
epidemic encephalitis, autoserum, 
serum of convalescents, specific vac- 
cine of Levaditi, and casein have been 
used for endolumbar injections 8 It 
has also been claimed that tabetic pains, 
and delirium tremens have benefited 
by intraspinal injection of bromide 10 
Finally, attempts have been made to 
treat schizophrenia with mtrarachial in- 
jections of horse serum 11 The theory 
of the intraspinal treatment is based 
on the following two conceptions ( 1 ) 
The cerebrospinal fluid is the interme- 
diary body through which the ex- 
changes between the general circula- 
tion and the nervous system takes 
place This view is derived from the 
exoerimental investigations showing' 


that, among various substances intro- 
duced into the general circulation, only 
those which could be detected m the 
cerebrospinal fluid, have also been 
found in the nervous tissue These 
findings lead to the belief that the effect 
of a drug on the nervous system is 
conditioned by its presence m the cer- 
ebrospinal fluid (2) The other con- 
ception has a bearing on the function 
of the barrier between blood and fluid 
This function is, generally speaking, 
an interfering, or, to say the least, a 
selective one with regard to the passage 
into the fluid of substances introduced 
into the general circulation Using the 
intraspinal way, one aims to insure the 
contact of the drugs with the nervous 
tissue 2 ’ 12 One also assumes that the 
intraspinal treatment favors the pas- 
sage of antibodies from blood into the 
cerebrospinal fluid, by the following 
mechanism Any substance introduced 
into the spinal canal induces a more or 
less pronounced meningitis On the 
other hand it has been shown by many 
investigators that congestion of the 
meninges, of whatever origin, is liable 
to increase the meningeal permeability 
toward blood constituents, and sub- 
stances introduced into the general cir- 
culation 7 » 8 With regard to the induced 
passage of antibodies from blood into 
fluid I refer, for illustration, to the 
following observations The intraspin- 
al administration of arsenobenzene and 
horse serum (Dujardm), in patients 
m whom the Wassermann reaction was 
negative m the fluid and positive m 
the blood, was followed by the com- 
monly known meningeal reactions, and 
the Wassermann test became positive 
in the fluid. The inference is that the 
provoked meningitis increased the pas- 
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sage of luetic antibodies from blood in- 
to fluid 13 Moreover, some data avail- 
able in the literature are suggestive of 
a certain relationship between the ef- 
fects of pyretotherapy and the barrier 
permeability Experimental studies 
have shown that in animals infected 
with various bacteria the permeability 
increases distinctly (L Stern) 14 An 
increased permeability has also been 
found to be induced by fever in schi- 
zophrenic patients (E Starring) 15 Fi- 
nally, it has been demonstrated that 
the meningeal permeability m general 
paresis, being usually above the nor- 
mal, experiences a further rise during 
the malarial treatment (E Storrmg, 
A Krai) In the light of these ob- 
servations one maj, plausibly, concede 
that the therapeutic effects in the dis- 
eases just mentioned, obtained with 
fever treatment in general and with 
the malaria therapy in particular, seem 
to be somewhat related to the induced 
functional changes of the barrier per- 
meability 


Summary 

1 The meningeal permeabilitj . as 
tested by the distribution of bromide 
and calcium between blood and ccicbro- 
spmal fluid, shows a tendencj to an 
increase m organic psjehoses and epil- 
epsy, and to a decicase in schizo- 
phrenia 

2 The diffusible components of 
the cerebrospinal fluid should be esti- 
mated not as absolute \ alues but as 
compared to the concentration of these 
components m the blood 

3 The intraspinal treatment ap- 
pears to be justified reasonablj on the 
ground of the actual knowledge of the 
function of the barrier between blood 
and fluid 

4 The increased permeability of 
the barrier, which was found to be in- 
duced b} malaria therapy and fever 
treatment m general, may be considered 
as a contributing factor to the efliena 
of these therapeutic methods 
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The Use of Histamin Hydrochloric Acid 
As a Test MeaPf 


By Henry H Haft, MD, F A C P , Syracuse, X Y 


I N recent years there has been a re- 
vival of interest and a tendency to 
evaluate in their proper worth, the 
various test meals that have been used 
to determine gastric secretion Briefly, 
the Ewald test meal with coffee, tea 
and toast , seven per cent alcohol , the 
Schmidt test meal containing meat, 
bread and vegetables, the raisin and 
rice evening meal , — all have been giv- 
en careful scrutiny The consensus of 
opinion seems to be that any one test 
if standardized by one man or in one 
clinic will give the desired information 
sought by the investigator 

In functional anacidity, m chronic 
gastritis with excess mucus produc- 
tion, in heterochylia and true achjlia 
the above mentioned tests are not sat- 
isfactory 

In 1923, Hey, Mcllwam and Jams 
applied a one per cent solution of 
histamin hjdrochlonc acid to Pavloi 
pouches in dogs with a resulting 
prompt and decided secretion ol gas- 
tric juice jMatheson, 111 England, and 
Carnot injected subcutaneously lu«ta- 
min hjdrochlonc acid and a like effect 
was shown 


*Rcad before the \lumni 01 S\ncu<c 
Medical College at the Uimer«it\ Ho-pitat 
Ma\ 20, 1931 
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Recenth, Gilman and Cow'gill of 
Yale Unnersitj hate proied fairly 
definitely that histamin acts specifical- 
ly on the acid-secreting glands and its 
chief effect seems to be to stimulate 
production of hjdrochlonc acid if these 
glands are functioning The rapid in- 
crease in pepsin following the injec- 
tion of histamin is not as a result of 
the direct stimulating effect of the pep- 
sin secreting glands but rather is due 
to a generalized flushing of the gastric 
mucosa and thus the pepsin is increased 
in a somewhat mechanical fashion 
Histamin has no direct stimulating ac- 
tion on the pepsm-sccreting glands 
Histamin is a product formed In the 
putrefactne action of bacteria on the 
ammo-acid histidine When injected 
m quantities of one milligram or ou*r 
it is accompanied In such ewomic 
leactions as fall of blood pressure in- 
crease in pulse rate, flushing of the 
face, and throbbing sensation in the 
head with accompanjmg slight head- 
ache In a do c c of om. -third of a 
milligram, this preparation showed an 
sencc of these sjstcnuc reactions while 
its effect on gr'tric secretion runvred 
most pronounced In thi< <io«c tl > 
parietal or o\yntic cells r>; j! « 
muco-a arc stimulated to ■•tcri ;r h\dn 
chloric acid in ? free state ard ? nc 
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of these shock phenomena of lusta- 
min are noted 

Here, then, is a valuable agent to 
tell us whether we aie dealing with a 
true or false gastric anacidity If the 
parietal cells aie functioning, hydro- 
chloric acid will be secieted under the 
stimulus of this agent Furthei, it 
will be free from the food used as the 
test meal and it will give moie nearly 
true acid values 

Histamin hydiochlonc acid is not a 
stimulus to the gastric enzyme, pepsin 

For the last year and a half, I have 
been using histamin hydrochloric acid 
(Amido-Roche), in all cases coming 
to the University Hospital, in which 
we were interested in gastric secretion 
This included cases not particularly 
gastric m their nature, such as chronic 
eczema, colitis, poisoning due to heavy 
metals, kidney disturbances and other 
metabolic diseases More than 150 
such cases have been studied up to 
date, so that we feel we are able to 
draw certain conclusions from the test 
as used in our hands 

Among the contraindications to the 
test, we have included pregnancy, 
because of the possible action of hista- 
min in stimulating uterine muscle con- 
traction, and hyperthyroidism, because 
of a possible effect m producing vaso- 
motor instability 

We have learned that a very safe 
and harmless dose is one-third to one- 
fourth milligram. In a few cases one- 
half milligram of histamin has been 
used with no untoward effect We 
have found that in the smaller dosage 
it has the same diagnostic value as m 
the larger dosage 

In most of our cases careful obser- 
vations were made of the effect on 


the pulse rate, blood pressure and 
other general systemic reactions fol- 
lowing its use and much to our sur- 
prise and gratification, no unfavor- 
able effects were noted Usually the 
blood pressure lemained at a fixed 
level and the pulse rate became even 
slower 15 minutes to one-half hour 
after the injection of histamin In 
only three cases were flushing of the 
face and some uncomfortable sensa- 
tions m the head noted. 

Briefly, we performed the test as 
follows. — On a fasting stomach the 
duodenal tube is passed into the stom- 
ach This is the usual perforated 
metal-tip bucket with a thin rubber at- 
tached. An estimation is made of the 
pulse rate and blood pressure and ex- 
traction of the gastric content is ac- 
complished Then histamin hydro- 
chloric acid is injected and every fif- 
teen minutes an extraction is made and 
labeled, either 1, 2, 3, or 4, depending 
upon the time of the extraction With 
these subsequent extractions, pulse 
rate and blood pressure were obtained 
and noted 

In the differentiation between true 
and false achylias, the test is of in- 
estimable value In the true achylias, 
such as we find m pernicious anemia 
and a few cases of gastric carcinoma, 
no free acid was found after frac- 
tional extraction carried on for a two 
hour period with fifteen minute inter- 
vals In many cases that had been 
characterized as true achylias follow- 
ing the common Ewald test meal, free 
acid was obtained either in the first 
fifteen minute extraction after the 
histamin or in the second or third sub- 
sequent extraction. In gastric ulcer 
and duodenal ulcer, the response to 
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histamm is characterized by a rapid 
and maintained high acid curve which 
differs somewhat from the curve de- 
scribed by Rehfuss and others In 
chronic gallbladder disease and allied 
conditions, in which we have been in 
the habit of obtaining low acid figures 
and sometimes achylias, m most of our 
tests, free acid in fairly normal con- 
centration was obtained 
I believe that I am justified m mak- 
ing the following conclusions as to the 
use of this method 

i In differentiating between false 
and true achylia, it is one of the best 


methods to use Further, it is prac- 
tical and safe 

2 It may stimulate sluggish and 
dormant gastric secretion 

3 It can be used as a means of 
determining the amount of hydro- 
chloric acid secretion 

4 It is a powerful stimulant to the 
parietal or acid-secreting cells of the 
stomach 

I want to express in\ appreciation to the 
members of the Staff for the co-operation in 
this stud} and for the pmilcge of following 
out this line of imestigation, through the 
courtes} of Dr E C Rcifcnstcin 



San Francisco as a Medical Center 

By W m J Kerr, M D , FACP, San Francisco, California 


Our visitors to the San Francisco 
session will find a cosmopolitan city, 
young in point of years but already 
rich in tradition, modern m external 
appearance but retaining the charm of 
earlier days Marks of the period of 
Spanish occupation are still evident m 
its family and place names, m its 
Mission, which was founded in 1776; 
and in some of its most cherished cus- 
toms Among its population are large 
racial groups who have brought their 
culture from many European and 
Asiatic countries and have retained 
their individuality to influence the life 
and thought of this community 
Attracted by the early reports of a 
warm and equable climate and a wide 
expanse of rich soil, the early settlers 
came These were soon followed by 
that vast horde, the Argonauts, lured 
by the cry of “Gold 1 Gold who be- 
gan one of the greatest pilgrimages 
the w’orld has e\er known Most of 
those who came in quest of easy riches 
from the miner's pan and cradle were 
disillusioned and soon turned to the 
^oil, the woods and the sea as sources 
of livelihood San Francisco became 
the center of commerce and shipping 
in the West With the great influx of 
adventurers and home-seekers came a 
number of well-educated men and 
women and among them a few phvsi- 
u.ms who had been well trained m the 


famous schools on the eastern seaboard 
and abroad They transplanted the 
best scientific and practical medical 
teaching of the day to a locality where 
it could flourish unhampered by out- 
worn traditions, and, from the blend- 
ing arose a new center of medical 
thought and practice at the Golden 
Gate 

The rapid growth of San Francisco 
during the “Gold Rush” days intro- 
duced the problem of conserving the 
health of its people Many of those 
who came soon exhausted their re- 
sources In 1850, when the population 
of San Francisco was less than 100,- 
000, a city hospital became a necessity 
to care for the indigent sick Previous 
to this time such public charges were 
treated on a contract basis. The care 
of the destitute sick must have become 
an acute problem, for, m 1851, the 
French Mutual Benevolent Society 
was founded and the German General 
Benevolent Society was projected 
The number of benevolent societies 
organized by special groups of the 
citizens increased so that, by 1871, 
eight) societies classed as benevolent 
had been formed The San Francisco 
Medical Benevolent Society, founded 
m 1870, later became the California 
Academy of Medicine The founder 5 
stated that “the objects of this society 
arc for the protection and relief «t 
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deserving physicians and their families 
who may suffer from sickness and 
want and to promote kindly profes- 
sional and social intercourse among 
themselves and the profession at 
large” In recent years the Academy 
of Medicine has limited its objectives 
Several meetings have been held each 
jear, and men from all parts of the 
world have addressed the members 
and guests upon medical topics of a 
scientific and practical nature 
By 1870 the San Francisco County 
Medical Society had become an active 
force in the professional life of the 
city The Society purchased its own 
home m 1926 (figure 1), where fre- 
quent general and section meetings are 
held A reference library of approxi- 


mately 13,000 volumes is available for 
its members Other medical societies 
have been established until now there 
is no want for opportunity to attend 
frequent gatherings each month 
With the growth of San Francisco 
and the West, the pioneers m medi- 
cine recognized the need for some 
center of medical education near at 
hand With such a purpose m mind, 
a small group under the leadership of 
Dr H H Toland founded the To- 
land Medical College in 1864, and de- 
livered the first regular course of 
medical lectures in the state Among 
this small group were Dr L C Lane 
and Dr Henry Gibbons who later 
joined with others to form the Cooper 
Medical College under the direction 


t 



Fig 1 Home of the San Francisco Count\ Medical Societ\ 
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Birdseye View of the University of California Medical School Campus, San 
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Fig 3 Life Sciences Building, Berkeley, California 


of Doctor Lane This college later 
became the Medical Department of 
Leland Stanford Jr University The 
original Toland Medical College, lo- 
cated near the center of the growing 
city, was reorganized in 1870, and to 
its faculty came the illustrious John 
LeConte as Professor of Physiology, 
who, with his brother, Joseph Le- 
Conte, weie outstanding figures in the 
growing University of California 
(founded in 1868) Dr. R Beverly 
Cole joined the faculty as Professor 
of Obstetrics and Gynecology, and 
Dean, m 1870, and promoted an affilia- 
tion with the University of California 
which was completed in 1872 Among 
the notable members of this new 
faculty were Dr H H Toland, the 
Drs H Gibbons, -Senior and Junior, 
and Dr A Barkan Under the dean- 
ship of Dr R Beverly Cole, the Uni- 
versity of California Medical School 
raised its standards for admission, and 
established a four-year curriculum of 


instruction In 1S98 the state of Cali- 
fornia provided funds for new build- 
ings to house the medical school 
which were erected on Parnassus 
Heights (figure 2), commanding a su- 
perb view of the city and its environs, 
on land generously donated by the 
late Adolph Sutro At the tune of the 
earthquake and fire in 1906, the first 
two years of instruction were trans- 
ferred to the University at Berkeley 
and the medical school building was 
converted into a hospital and out- 
patient building for clinical instruc- 
tion 

Among the notable members of the 
clinical faculty during this period were 
Doctor Cole, Dr T L Huntington. 
Dr Harry Sherman, Dr Win Watt 
Kerr, Dr Douglas W Montgomery 
Dr Chas ion Hoffman and Dr Wm 
B Lewitt The great Jacques Loeb 
was Professor of Physiology 

In 1912 the faculty was reorganized 
with Dr Herbert C Moffitt as Dean 
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under whose leadership the medical 
school continued to grow in impor- 
tance as a center of medical education 
Dr W I Terry became Professor of 
Surgery and Dr Howard Morrow, 
Professor of Dermatology The clin- 
ical departments of Obstetrics and 
Gynecology and Pediatrics were placed 
on a full-time basis under Dr Frank 
W Lynch and Dr Wm Palmer Lu- 
cas respectively Many additions were 
made to the preclimcal staff, Dr 
Frederick P Gay became Professor 
of Pathology and Bacteriology, Dr 
Herbert M Evans, Professor of 
Anatomy, and Dr Walter R Bloor, 
Professor of Biochemistry In 1915, 
the Hahnemann Medical College of 
the Pacific was taken over, and since 


that time elective courses have been 
offered m Homeopathy In the past 
few years the departments of Medi- 
cine and Surgery have been developed 
on a full-time basis In 1928, Dr 
Langley Porter became Dean of the 
Medical School, devoting full time to 
the post 

In 1931 the state legislature ap- 
propriated the sum of $600,000 for a 
new clinic building An increasing 
number of gifts from friends of the 
medical school have made it possible 
to increase the educational and re- 
search facilities in all major depart- 
ments 

In 1917 the Unnersity of California 
Hospital was built on the Parnassus 
site from funds donated by private 



Fig 5 Stanford UnncrMt\ Hospital 
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subscnption to the University Since 
192S the instruction of the last three 
years has been given m San Francisco 
The depaitments of Anatomy, Physi- 
ology and Biochennstiy are housed in 
the new Life Sciences Building (fig- 
ure 3), completed m 1930, on the Um- 
veisity Campus in Berkeley 

Clinical instruction in the Univer- 
sity of California Medical School is 
given at the Umveisity of California 
Hospital (figuie 4) , m the San Fran- 
cisco Hospital and at the Children’s 
Hospital, which is an affiliated insti- 
tution A fifth or intern year in an 
approved geneial hospital is required 
for giaduation, and many hospitals 
m the state cooperate to provide satis- 
factory piactical expenence By spe- 


cial airangcment, the fifth ycai may be 
spent m lesearch. 

The University of California Hos- 
pital is a teaching hospital of 287 beds 
with a limited number of pnvate 
looms for the convenience of mem- 
bers of the staff The numbei of stu- 
dents in each class is limited to 60. 
and men and women of senior stand- 
ing are admitted on equal terms Cer- 
tain courses m chemistry, physics, bi- 
ology, English and a foreign language 
are lequired for admission 

The University of California Med- 
ical School has an admirable reference 
library on the San Francisco campus 
and a special library for the pre- 
elimcal branches in the Life Sciences 
Building in Berkeley A packet service 
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Fig 7 San Francisco Hospital 


to physicians throughout the state has 
been an important development 
The Hooper Foundation for Med- 
ical Research is located on Parnassus 
Heights in a building adjacent to the 
University of California Medical 
School and Hospital, with which its 
work is closely correlated This insti- 
tution was established in 1913 through 
the generosity of Mrs Hooper in 
memory of her husband, George Wil- 
liams Hooper as an institute for med- 
ical research From the beginning, the 
Hooper Foundation became a center 
of research activity Under the direc- 
tion of Dr George H Whipple, im- 
portant contributions were made m 
the field of pathological physiology 
and in tropical medicine It was m 
this laboratory that Doctor Whipple 
and his associates first demonstrated 
the value of liver m treating experi- 
mental anemia In recent years Dr 
F L Walker has made contributions 
to the field of infection and immunity 
through studies in tuberculosis and 
leprosy and through studies on chemo- 
therapy Under the direction of Dr 
Karl F Meyer, studies of benefit to 


the state and nation, have been made 
on botulism, epidemic poliomyelitis, 
undulant fever, tularemia and poison- 
ing by shellfish The Pacific Institute 
of Tropical Medicine, under the di- 
rection of Dr A C Reed, is closely 
affiliated with the Hooper Foundation 
and the Medical School 

The Stanford Medical School was 
established m 1908 under an agree- 
ment with Dr Levi Cooper Lane who 
transferred the properties and equip- 
ment of the Cooper Medical College 
to the Leland Stanford Jr University 
Dr Elias Samuel Cooper, the uncle 
of Dr Lane, had conducted a college 
under the name of the Medical De- 
partment of the University of the Pa- 
cific from 1858 to 1864, when it was 
discontinued This medical college was 
reorganized in 1870 and, in 1872, was 
affiliated with the Unncrsity College 
under the name of the Medical College 
of the Pacific In 1SS2 the latter was 
succeeded by the Cooper Medical Col- 
lege, incorporated by Dr Leu Cooper 
Lane The first building of the med- 
ical group was built bj Dr Lane in 
18S2 on land donated b\ him«clf for 





Fig 8 Infirmary, Laguna Honda Home 


the purpose An addition to the of the Coopei Medical College as di- 
original building was given by Dr rected by the will of Mrs Levi Cooper 
Lane in 1890 Di Lane built the Lane Lane, contains 73,500 volumes and is 
Hospital in 1894, endowed the Lane one of the most complete medical h- 
Medical Lectureship in 1896 , and braries in America The building was 
made provision for a library building constructed in 1912 Many friends 
Endowment funds were provided by have contributed funds to provide his- 
friends of the College toncal collections in special fields, and 

The Stanford University Hospital among its most generous friends has 
of 130 beds (figure 5) was built in been Dr. Adolph Barkan The med- 
1917 The Lane Medical Library ical profession of the San Erancisco 
(figure 6), founded by the Directors Bay region and throughout the state 
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of California has been greatly assisted 
by having such a complete reference 
library near at hand 
The early faculty of the Coopei 
Medical College included such out- 
standing teachers as Dr Levi Cooper 
Lane, Drs H Gibbons, Senior and 
Junior, and Dr Adolph Barkan 
Latei Dr Hans Zinsser became Pro- 
fessor of Bactenology and Immunity 
For a number of years Dr Ray Ly- 
man Wilbur was Professor of Medi- 
cine and Dean before assuming the 
presidency of the University Dr 
Stanley Stillman, Dr Emmet Rixford 


and Dr Adolph Barkan held impor- 
tant faculty positions Dr Albion 
Walter Hewlett, who was Professor 
of Medicine until his untimely death, 
was an inspiring teacher and investi- 
gator Dr Wm Ophuls who came to 
San Francisco as Professor of Pathol- 
ogy and Bactenology in 1898, has held 
an honored position in the scientific 
life of the school and community, and 
in recent years has been Dean of the 
medical school Dr Thomas Addis 
has made valuable contributions to 
the field of pathological physiology 
Instruction in Anatom}- , Bactenolo- 



Fig 10 Franklm Hospital 
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i»v, Ihuclicniisti v. Histology, Xuunl- 
ogy and Fhvsjolngv is fin on on tlu 
campus at Stan fold University The 
entering class is limited to 50 students 
who have completed thiee full years 
of academic studies, with required 
coiuses in chemistrv, pin sits, hinlngv 
and English. and who ha\e a rending 
knowledfie of Fmu.li t»r (Unman 
The work of appioxnnately the las! 
tlnec }cars us offered at the Stanford 
Unneisiu School of Medicine m San 
Fiannsco Cluneal facilities an mail- 
able for 50 students at the Lane Hos- 
pital with approximately 150 teaching 
beds and on the Stan fold Service at 
the San Francisco Hospital A larfic 
outpatient department is located ad- 
jacent to the Lane and Stanfoid Hos- 
pitals The H\ drothcrapeutic and X- 
Rav Departments and the Clinical 
Laboratories are located m the Stan- 
ford University Hospital, which has a 
capacity of 130 beds A fifth or in- 
tern year m an accredited hospital or 
m special laboratory work is required 
of all students before graduation 
In addition to the two university 
hospitals there are many others which, 
from the early dais of San Francisco, 


have <k \ elopt d as expressions of the 
dcMie for ‘•crvicc which characterizes 
the public and our profession alike 
The total nmnlxi of mailable hospital 
beds in San Francisco is bevond the 
needs of its people In the Marine 
and Letterman funeral Hospitals there 
arc many beds for special fio\ eminent 
groups, and in the Southern Pacific 
Hospital foi employees who arc sent 
from othu states m the West Many 
patients from outside the city also seek 
professional care in the city 

It is bevond the scope of this paper 
to discuss the hospitals and medical 
facilities of the entire region The 
counties bordering on the San Fran- 
cisco I3av are, how e\ er, closely united 
in upholding the best traditions of 
medicine In Alameda County there 
arc mam outstanding hospitals, among 
which may be mentioned the High- 
land Hospital, operated as a general 
hospital and modern in every respect, 
and the Ernest V, Cow r cll Memorial 
Hospital which senes as the health 
center for students of the University 
of California San Mateo County, ly- 
ing south of San Francisco, on the 
peninsula, boasts one of the finest 
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Fig 12 St Luke’s Hospital 


hospitals of moderate size m Amenca 
It was built and endowed by the late 
Mrs Whitelaw Reid as an outgrowth 
of interest in Red Cross work during 
the World War The new Palo Alto 
Hospital has just been completed in 
Palo Alto to serve the needs of the 
community and under a special ar- 
rangement is ai ailable for students of 
Stanford Unnersit) This hospital is 
on university property and is under 
the supervision of the Director of the 
Lane and Stanford Hospitals 
The San Francisco Hospital (figure 
/ )> one of the most modern general 
or municipal hospitals in Amenca, was 
begun m 1909 and the mam group of 
buildings was completed m 1915 The 
total cost of construction and equip- 
ment w as approximately $3 500 000 
Accommodation was proiided for 512 
patients With additions, since 1915 
and including new w’ards the capacit) 
has Lecn increased to 12S0 beds 
Theie' are special depaitments for 


tuberculosis and contagious diseases 
Land has recently been purchased, 
upon which will be constructed a new 
Psychopathic Institute of 149 beds and 
a Cancer Institute of 19S beds The 
hospital is under the administrate e 
control of the municipal Department 
of Health and is suppoited by taxa- 
tion From the earh dajs in San 
Fiancisco the cit\ has made ample 
prousion to care for its sick, and this 
modern group is but the last of a long 
list of structures built for the purpose. 
The professional • sen ices of San 
Francisco Hospital are dmded equal- 
lv between the clinical staffs of the 
two unnersit} medical schools The 
spirit of cooperation between the mu- 
nicipal authorities and the medical 
schools has been most cordial, and the 
highest t\pe of instruction has been 
gnen to students under this arrange- 
ment 

The laguna Honda Home ( figure 
S) is m part a lio-pital for chronic 
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diseases and in pait an institution foi 
the indigent and infirm of the city and 
county of San Fiancisco Theic aic 
500 beds for patients, and li\ing ac- 
commodations foi 2000 of the indi- 
gent and mfiim The staffs of the two 
medical schools rendei the profession- 
al service, and patients are available 
for instruction in the chronic disordci *. 
and diseases of the aged The city of 
San Fiancisco also maintains an offi- 
cial emergency set i ice with stations in 
se\ eral sections of the cit> A pie- 


Medical Center 

\entouum for tuberculosis is main- 
tained in Redwood City approximate!) 
25 miles south of San Francisco 

The San Francisco Health Depart- 
ment is under the dnection of a full- 
time and efficient administrator who 
is concerned with the promotion of 
genci al health and the control of com- 
municable diseases The city ranks 
high among American cities in its 
health rating 

The Fiench Hospital (figure 9) is 
owned and operated by a French Mu- 



Fig 13 Entrance to Mam Building, Children’s Hospital 
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tual Benevolent Society which had its 
origin in 1851, when the need aiose 
to provide some care for the poor and 
destitute French who came to Cali- 
fornia in quest of gold At present 
the Society has a membership of 9,000 
restricted to French people or people 
of French extraction and those speak- 
ing French, and strives to give the 
best care and treatment to its mem- 
bers The Society owns and operates 
the French Hospital of 220 beds, 
which is modern and complete in all 
respects The professional staff in- 
cludes many outstanding physicians 
and surgeons of French extraction 
The present Franklin Hospital, for- 
merly the German Hospital, (figure 
10) was completed m 1908 and is the 
third hospital building owned by the 
German Benevolent Society The So- 
ciety was founded in 1854, and the 
first hospital to provide care for its 
members was built in 1857 The pres- 
ent modern and well-equipped hos- 


pital occupies a sheltered site near the 
center of the city 

The first Marine Hospital m San 
Francisco was opened m 1853 Pre- 
vious to this time seamen were given 
medical relief by contract surgeons 
For two years preuous to 1853, sea- 
men were treated on board a revenue 
bark stationed off Fort Mason A 
second Marine Hospital was con- 
structed, in 1874, on the site of the 
present hospital and was in continuous 
operation until 1931 The new Marine 
Hospital has 400 beds and is complete 
m every detail Outpatient depart- 
ments are conducted at the hospital 
and m the Appraiseis’ Building near 
the water fiont This hospital pro- 
udes care and treatment for sick and 
disabled seamen of the American 
Merchant Marine Seruce is also ren- 
dered to employees of the Go\ eminent 
injured in line of duty and to bene- 
ficial les of the Employees’ Compensa- 
tion Commission, to officers and en- 
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diseases and in part an institution foi vcntorium foi tuberculosis is 111 am- 
the indigent and infirm of the city and tamed in Redwood City approximately 
county of San Fiancisco Theie aie 25 miles south of San Francisco 
500 beds for patients; and li\ing ac- The San Francisco Health Depart- 
commodations for 2000 of the indi- ment is undei the dnection of a full- 
gent and mfiim The staffs of the tw r o time and efficient administrator who 
medical schools lender the piofession- is concerned w’lth the promotion of 
al service, and patients are available geneial health and the control of com- 
f or instruction m the chronic disoi dei s mttnicable diseases The city ranks 
and diseases of the aged. The city of high among American cities in its 
San Francisco also maintains an offi- health rating 

cial emergency seivice with stations in The French Hospital (figure 9) is 
several sections of the city A pi e- ow ned and operated by a French Mu- 
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tual Benevolent Society which had its pital occupies a sheltered site near the 
origin in 1851, when the need aiose center of the city 
to provide some care for the poor and The first Marine Hospital m San 
destitute French who came to Cali- Francisco was opened m 1853 Pre- 
forma m quest of gold At present vious to this time seamen were given 
the Society has a membership of 9,000 medical relief by contract surgeons 
restricted to French people or people For two years preuous to 1853, sea- 
of French extraction and those speak- men were treated on board a revenue 
ing French, and strives to give the bark stationed off Fort Mason A 
best care and treatment to its mem- second Marine Hospital was con- 
bers The Society owns and operates structed, in 1874, on the site of the 
the French Hospital of 220 beds, present hospital and was in continuous 
which is modern and complete in all operation until 1931 The new Marine 
respects The professional staff in- Hospital has 400 beds and is complete 
eludes many outstanding physicians in every detail Outpatient depart- 
and surgeons of French extraction ments are conducted at the hospital 
The present Franklin Hospital, for- and in the Appraiseis’ Building neai 
merly the German Hospital, (figure the water front This hospital pro- 
10) was completed in 1908 and is the vides care and treatment for sick and 
third hospital building owned by the disabled seamen of the American 
German Benevolent Society The So- Merchant Marine Seruce is also ren- 
ciety was founded in 1854, and the dered to employees of the Government 
first hospital to provide care for its injured in line of duty and to bene- 
members was built in 1857 The pres- ficiaries of the Employees’ Compensa- 
ent modern and well-equipped hos- tion Commission, to officers and en- 



Tir 1-1 Joseph « Hosjmil 


1192 


San Francisco as a Medical Center 


listed men of the U S Coast Guaul, 
Coast and Geodetic Suivey, Light' 
house Service, and to seamen of the 
Bureau of Fishenes and of Arm} 
transports Mai me Hospitals also ad- 
mit sick immigiants for treatment 

The St Mary's Hospital (figuie 

11) , the oldest Catholic Hospital in 
California, -was opened in 1857 by the 
Sisters of Mercy A new and laigei 
hospital was constructed on Rincon 
Hill in 1861 This building, with ad- 
ditions, was destro}ed by the earth- 
quake and fire in 1906, but at once 
a new site was selected near Golden 
Gate Park and within five years a 
modern hospital was constructed Ad- 
ditions were made in 1926, bunging 
the capacity to 325 beds This hos- 
pital has held an important place in 
the community 

The St Luke’s Hospital (figure 

12) was established in 1871, by the 
Rev Thomas Woodley Brotherton, 


M D , D D , who practiced medicine 
in the mining section of the state until 
1855 and who, m 1860, was oi darned 
a Deacon in the Episcopal Church 
The original building with additions 
was destioyed in 1906 In 1911, the 
piesent buildings were erected by 
Lydia Paige Monteagle, Ogden Mills 
and Elizabeth Mills Reid, m memory 
of Calvin Paige and Darius Ogden 
Mills Additions, m 1924, increased 
the capacity to 200 beds This hos- 
pital aims to meet the demand for so- 
called “middle-class” hospital care b> 
offering model ate rates to those vho 
pay full costs, and by supplementing 
the income from those who can pay 
but pait of the costs, thiough the 
agency of endowment funds 

The Hospital foi Childien and 
Training School for Nurses, common- 
ly known as the Childien’s Hospital 
(figuie 13) was founded m 1875 Al- 
though pumarily a benevolent mstitu- 



Fig 15 Mount Zion Hospital 
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tion, both private and service patients 
are accommodated The present ca- 
pacity is 275 beds, with an outpatient 
department One wing is de\oted en- 
tirely to the care of communicable 
diseases, and another wing provides 
excellent maternity care Women pa- 
tients with general medical and surgi- 
cal conditions are cared for in the 
main building and there are special 
wards for children 
The St Joseph’s Hospital (figure 
14), operated by the Franciscan Sis- 
ters of the Sacred Heart, was erected 
in 1892 Additions weie made in 1900 
and in 1906 Since 1906 this institu- 
tion has been known as St Joseph’s 
Home and Hospital, providing service 
to the incurable and admitting to the 
hospital medical and surgical patients 


In 1928, a new modern hospital build- 
ing was completed on the site, and is 
operated as a religious and charitable 
institution 

The Mount Zion Hospital (figure 
15) is a general hospital of 150 beds 
operated by the Federated Jewish 
Chanties of San Francisco The first 
hospital was opened m 1897 but was 
so inadequate that two years later a 
larger structure w r as pronded which 
served until 1912, when a modern 
hospital building was constructed A 
large number of beds are reserved for 
charity cases In 1931 special clinical 
and research laboratories w'ere con- 
structed 

The Letteiman General Hospital 
(figure 16) is one of the great Anny 
hospitals m the countrj It had its 



Fig- 16 Lcttcrnnn Gcncnl Ho'pitil United St.iti- Presidio 
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origin m 1S98 dui mg the war with 
Spain when the Eighth Army Coips 
was under mobilization for the Fiist 
Philippine Expedition Division Field 
hospitals were found inadequate, and 
a temporary geneial field hospital was 
accommodated in the biick barracks 
at the Presidio of San Francisco 
Latei during the same year the War 
Department established the United 
States Army General Hospital, al- 
though permanent quarters were not 
begun until 1899. In 1900 a perma- 
nent hospital was completed to accom- 
modate 380 patients In 1911, the 
War Department designated the new 
hospital the Letterman General Hos- 
pital in honor of the late Major Jona- 
than Letterman, Surgeon, U S Arm} , 
who effected the organization of the 
medical department of the Army of 
the Potomac during the Civil War 
In 1917, the hospital was rapidly ex- 


panded by the construction of some 27 
temporary buildings to meet the World 
War conditions Today it comprises 
59 permanent and 26 temporary 
buildings with a capacity of 965 beds 
In addition to serving the military 
posts of the entire Pacific Coast and 
of our foreign possessions, accommo- 
dations aie provided for about 400 
beneficiaries of the Veterans’ Bureau 
The professional sen ice rendered in 
this hospital has always been of high 
order 

The St Francis Hospital (figure 
17), oiganized in 1904, is a general 
hospital of 325 beds owned and oper- 
ated by physicians A number of beds 
are available for free and part-pay pa- 
tients 

Alary's Help Hospital (figure 18), 
conducted by the Sisters of Chanty of 
St Vincent de Paul, was under con- 
struction wdien the great calamity be- 



Fig 17 St Francis Hospital 
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fell San Francisco m 1906, and the 
building was entirely destroyed A 
new structure was completed in 1912 
with 160 beds for all types of patients 
except those suffering from mental 
and communicable diseases A large 
outpatient department is maintained 
The principal aim is to provide effi- 
cient and adequate care for the sick 
poor and for people of moderate 
means 

The Southern Pacific Hospital was 
built in 1909 by the Southern Pacific 
Railroad Company especially to serve 
the employees of this railway system 
The hospital serves as a center for a 
widespread and coordinated plan to 
protect the health of its employees and 
to restore them to usefulness A large 


addition was completed m 1930 which 
increased the capacity to 500 beds 
The Shnners Hospital for Crip- 
pled Children is one of a chain of such 
hospitals founded and maintained by 
the Ancient Arabic Order, Nobles of 
the Mystic Shrine, and located in 
many cities in America The San 
Francisco Shnners Hospital was 
founded in 1923, with 60 beds, and 
is devoted to the correction of reme- 
dial defects among children under 
fourteen years of age whose parents 
or guardians are financially unable to 
provide the necessary treatment Chil- 
dren are able to continue their school 
work while undergoing treatment, 
through the cooperation of the Board 
of Education 
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MEDICINE TO-DAY AND 
TO-MORROW 

Old General Depression lays Ins 
hand heavily on our profession and 
the average doctor somewhat sud- 
denly awakens to the fact that all is 
not well and that “something must be 
done about it ” 

For some time he has sensed forces 
at work winch, m their operations, 
were detrimental to him In a more 
or less academic way he has read in 
lay magazines, articles which indi- 
cated an unrest on the pait of the 
public, criticisms of the doctor, the hos- 
pitals, protests against the cost of 
medical care In piofessional maga- 
zines he has read articles by those 
who are looked upon as leaders of Ins 
profession, expressing a concern about 
the situation, but except where en- 
croachment here and there has hit Ins 
income directly, he has gone on Ins 
busy way unconcerned, or at least not 
sufficiently concerned to do more than 
scold about an nritatmg situation 

Certainly he has not been truly con- 
scious of the strong social movement 
which is now in the air In his ad- 
dress to the College of Surgeons, Dr 
Angell speaks of the new philosophy 
"which conceives the social order as 
under binding obligation to give its 
members wholesome conditions of life 
which conceives human life as in- 
disputably superior to money or physi- 
cal property in any form ” We must 
listen attentively to his conclusions 


that “m the long run, by hook or bj 
crook, society will demand competent 
medical and nuismg service, adequate 
m amount to meet the needs of every- 
one If it cannot secure these as the 
result of measures voluntarily devised 
and perfected by the profession and its 
interested friends, it will look to other 
agencies, and notably to the Govern- 
ment, to produce the desired results” 
The entire world is in a state of 


flux In finance, m religion, m consti- 
tutional law, as well as in medicine, we 
seem to be m an irresistible stream, 
the course of which is uncharted and 
the end not in sight It is a period of 
maladjustment, and a period in which 
maladjustments long existent are being 
emphasized Re-adjustments become 
a necessity and with these re-adjust- 
ments comes the opportunity for the 
correction of maladjustments, many of 
them of long standing and of very 
gradual growth 

.It is a time for those who, by rea- 
son of official position or by reason 
of unusual ability, are the leaders of 
our profession to put then minds to- 
gether and help us to chart our course 
It is not the time for reactionary im- 
pulsive action, impractical experiments, 
or challenging attitudes We must be 
on guard against impractical panaceas 
which come either from within or 
from without the profession, and 
hope that no such panaceas will ob- 


tain legislative approval 

It is not unlikely that there is to be 
a distinct change in the character an 
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type of medical practice m the next 
generation A variety of social move- 
ments affecting medicine are under 
way, and their development is not to 
be stopped State medicine is edging 
its way in and is not to be entirely 
kept out That concessions must be 
made, compromises accepted, must be 
recognized by the rank and file of the 
profession It will be the obligation 
of our leaders to guide, so far as they 
may, these movements, and to advise 
us when such concessions are neces- 
sary and compromises essential 

The action of the California Medi- 
cal Society with its proposed public re- 
lations office with paid secretary and 
corps of assistants, and the Michigan 
plan for a survey of medical activi- 
ties within the state, indicate that med- 
icine is not unmindful of its obliga- 
tions 

If state medicine is not to come if 
institutional practice is not to be moie 
common than it is now, if charitable 
clinics and governmental medical 
agencies are not to continue their 
progressing encroachments, then the 
rank and file must not be content with 
this shifting of responsibility to their 
leaders, but must do their part as in- 
dividuals Open warfare against all 
clinics, good and bad, and social 
movements of various soits whose ob- 
jective is the care of the sick, v ill not 
only be futile, but is certain to be 
detrimental to the entire professional 
bod}' Charitable clinics, howe\ er 
much they permit abuses, however 
much they may impinge on the mdi- 
Mdual’s practice, have a legitimate ob- 
jects e and were started with the best 
of intentions Over-enthusiasm sin- 
cere enough, and over-ambition on the 


part of a paid secretary, are usually 
responsible for the over-actn lty and 
the associated abuses The individual 
doctor may do much through personal 
contact with Ins acquaintances and 
patients who are members of lay 
boards Properly approached they 
cannot fail to recognize that the doc- 
tor has an interest at least equal to 
their own in community welfaie It 
might be well to remind them that 
these clinics are dependent on the doc- 
tor for their very existence, and that 
the public is today asking the doctor 
to carry a dispropoitionate philan- 
thropic load as compared with other 
individuals m the community 
The obligation rests upon medicine, 
first, to do its pait m making the doc- 
tor more competent to fulfill his obli- 
gation to his patient and to the com- 
munity, and second, to direct educa- 
tional presentations to the public, to 
the end that the public shall more pi op- 
erly evaluate the doctoi’s services, and 
realize the extent of its dependence 
upon him for good health and happi- 
ness We must have our finger m the 
pie Through our representatives we 
must be m a position to guide where 
we may this ev r olutionar} process So- 
ciety and the profession will equally 
benefit if this evolution proceeds sane- 
1\ and along such lines as will permit 
the medical profession to maintain it*- 
ideals and continue to endow man- 
kind with discoveries and v ilh the 
application of discoveries, such a* 
have, in the past, brought so much of 
health and happiness into the world 
The vv av must be found for thc-e 
things to be maintained with the doc- 
tor leading a tnilv independent life a*- 
suied of sufficient mconu to make it 
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possible for him to give the best that 
medicine has to offer to his patients, 
and to make life for him reasonably 
happy and satisfactory The way will 
come if the profession will only main- 
tain a unified front "We have ever 
shown a lack of real cohesiveness In- 
dividualists by training and tempera- 
ment, we have never been willing to 
play the game as a group As this 


new social order comes into being, ad- 
justments will be difficult, and some 
sacrifices will be necessary and im- 
perative This must be recognized 
and accepted 

(Contributed editorial by Burton 
R Corbus, BS, MD, FA CP, 
Chairman of the Executive Commit- 
tee and of the Council of the Michi- 
gan State Medical Society ) 
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Climate as a Potential Facto) m the Etiology 
of Exophthalmic Goiter and the Othei 
Metabolic Diseases By C A Mms, 
M D Endrocrmology, 1932, xvi, 53-63 ) 
The geographical distribution of exoph- 
thalmic goiter, when correlated with possi- 
ble specific factors, may yield information of 
value in respect to the etiology of this dis- 
ease This is a field of investigation which 
is far from being exhausted A simultane- 
ous study of other diseases of endocrine 
dysfunction and of metabolic exhaustion, 
such as diabetes and pernicious anemia, 
should be of value as a control Using mor- 
tality statistics as a basis, and calculating 
the deaths from each disease as a percentage 
of the total number of deaths m given areas, 
distribution maps have been prepared for 
North America, and likewise climate maps 
of the continent with special reference to 
storm areas, storm frequencies, and day- 
to-day variability of the temperature From 
such maps it is observed that the three dis- 
eases named are most severe in two areas, 
one centering around the Great Lakes 
region, and the other covering the Pacific 
Northwest from San Francisco northward 
The death rates in these regions for these 
diseases are very much higher than they are 
in the southern states or m the far north 
The highest rates are found m the Great 
Lakes region where the total death rate from 
ah causes is low and the death rate from 
the various acute infectious diseases no 
higher than elsewhere Climate maps show 
the Great Lakes area to possess the highest 


storm frequency to be seen anywhere in the 
northern hemisphere, and to have great tem- 
perature variability as compared to the 
South The Pacific coast, from San Fran- 
cisco northward, shows a low variability of 
temperature and few storms, but remains at 
all times of the year within the limits of the 
optimum for human activity It thus ap- 
pears that the maximum metabolic break- 
down occurs in the two areas where cli- 
matic stimulation of humanity is the great- 
est It would seem that excessive stimula- 
tion may be the basic factor which brings a 
small number of people too near the limits 
of their metabolic capacity 

The Incidence and Situation of Myocaidtal 
Infaiction in One Thousand Consecutive 
Postmortem Examinations By ArliE R 
Barnes, M D , and Ralph G Ball, M D 
(Am Jr Med Sc, 1932, clxxxm, 21=5- 

225) 

Myocardial infarction was recognized 
grossly in the hearts of 49 subjects m a 
series of 1000 unselected consecutive post- 
mortem examinations Only two example 5 
were found in the hearts of 315 patients les« 
than 40 years of age When this group is 
excluded, the gross incidence of 4 9 P cr cCnt 
is increased to 686 per cent Forty of the 
subjects with myocardial infarction were 
men One had had a definite history of 
syphilis , a second, a questionable history of 
syphilis, and a third had had a positive 
Wassermann reaction upon the blood and 
spinal fluid and definite neurological evidence 


Abstracts 


1199 


of syphilis of the central nervous sjstem 
Five patients had given histories of angina 
pectoris, or dyspnea, or both, preceding the 
signs and symptoms indicative of the first 
coronary occlusion In 24 there had been a 
definite history of coronary occlusion Of 
12 m whose hearts multiple myocardial in- 
farctions were found, 9 had given histories 
of a second coronary occlusion As to lo- 
cation, myocardial infarction was observed 
in the posterior basal portion of the left 
ventricle in 24 instances and m the apex 
and anterior portion of the left ventricle m 
28 instances Combining the cases in 
which actual occlusion of an artery was 
demonstrated with those m which the 
artery concerned was identified by dissec- 
tion although the point of occlusion was not 
proved, it was found that the anterior 
descending branch of the left coronary 
artery was responsible for gross myocardial 
infarction in 28 instances, the circumflex 
branch, in 17, and the right coronary ar- 
tery, m 20 More careful pathologic study 
of the posterior basal portion of the left 
ventricle is urged in order that infarctions 
m that region may not be overlooked The 
designation of the left coronary artery as 
"the artery of coronary occlusion” is no 
longer justifiable 

A Clinical Study of Etiology of Gastric 
and Esophageal Carcinoma By Lloyd 
F Craver, MD (Am Jr Cancer, 1932, 
xvi, 68-102 ) 

A group of 36 patients having cancer of 
the stomach and another group of 18 hal- 
ing cancer of the esophagus provide the 
clinical material used in this studj In ad- 
dition to the family historj, detailed in- 
quiry was made in regard to 16 points in 
the previous life of each patient Ten of 
these points Mere concerned with food 
factors, including the use of alcohol, water, 
size of meals, rapiditj of eating, heat of 
mgesta, coarseness of foods, amount of 
seasoning, irregularitj of meals, dental dis- 
ease and presence or absence of teeth The 
remaining factors were drug consumption, 
particularly as concerned cathartics , lus- 
torj of other gastro-mtestinal diseases 
sinusitis and tonsillitis, and evidence of 
arteriosclerosis These factors were as- 


signed graded values for each patients, and 
when the two groups were compared defi- 
nite discrepancies were found between the 
factors receiving the higher scores in cases 
of carcinoma of the stomach and those re- 
ceiving the higher scores m cases of car- 
cinoma of the esophagus For cancer of 
the stomach, the following factors stood 
in the higher ranks poor teeth, lack of 
teeth, other gastro-mtestmal diseases, heat 
of ingested food and drink, irregularitj of 
meals, lack of w’ater, seasoning, drugs 
(cathartics), rapid eating, tobacco, and al- 
cohol, m the order named For cancer of 
the esophagus, the following factors at- 
tained the higher scores tobacco, alcohol, 
lack of water, poor teeth, lack of teeth, and 
drugs (cathartics ) While the groups con- 
cerned are probably too small to permit the 
drawing of definite conclusions, the method 
is one which promises data of great value 
m respect to the etiology of these forms of 
carcinoma It is pointed out that it was 
primarily by this method that the extnpsic 
factors m the causation of industrial can- 
cers of the skin and bladder were discov- 
ered 

Reasons for the Use of Cat bon Dio ride 
with Oxygen m the Treatment of Pneu- 
monia Bj Yandeli. Henderson*, Ph D 
(New England Jour of Med, 1932, ecu 
I 5 I-I 55 ) 

The tent method of administering in- 
halation treatment to pneumonia patients 
seems to be establishing itself as the best 
under most circumstances Intranasal in- 
sufflation is generally much less effective 
m overcoming cvanosis and imol\e« con- 
siderable waste of gas Fc\crish patents, 
alreadj experiencing a feeling of suffoca- 
tion, object to a mask held o\cr the face 
Oxjgcn chambers are expensn c and also 
mvohe a serious fire hazard In this ar- 
ticle a tent is illustrated which is designed 
particular^ for the administration of a mix- 
ture of oxjgen and carbon dioxide, now 
gcncrallj termed "carbogcn” The u«c 01 
carbon dioxide and oxvgen in combination 
m the inhalation treatment of rneumom 1 
affords the following advantage* 

"(1) Deeper breathing is induced v Inch 
prevents the development ot occlusion ard 
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tends to open parts of the lungs already 
occluded 

(2) Under inhalation of carbon dioxide, 
morphine or other narcotic drugs may be 
used more freely to counteract excitement 
and restlessness The stimulus to respira- 
tion afforded by carbon dioxide tends to 
counteract the depression of breathing 
which such drugs otherwise induce 

"(3) Carbon dioxide 111 solution becomes 
carbonic acid and tends to exert a bac- 
tericidal action upon the pneumococcus and a 
resolving action upon the pneumonic exu- 
date These effects are best obtained when 
inhalation of carbon dioxide is combined 
with administration of morphine or other 
narcotic and respiratory depressant drugs 
While carbon dioxide tends to lower the 
pH of the blood and of the pneumonic 
exudate, it does not decrease the blood 
alkali or tend to induce an acidosis, but 
rather the contrary ” 

< 

Nodular Hypoplasia of Adiaial Medulla 
m Hypotension By M A GoedziEHCR, 
M D (Endocrinology, 1932, xvi, 20-28 ) 

The list of cases of phaochrome 
tumors occurring in patients with hyper- 
tension has been increased to include at 
least 42 examples In several instances the 


diagnosis has been made during life, and 
surgical removal of the tumor with relief 
of symptoms has been accomplished This 
seems to argue rather strongly for the con- 
ception that an excessive amount of 
chromaffin tissue, such as is represented by 
these tumors, is capable of producing 
symptoms of hypertension, to be followed 
by lesions of the arteries The evidences 
that the adrenals may play a part in the 
pathogenesis of hypertension and arter- 
iosclerosis have been grouped under four 
heads increased adrenalin content of the 
glands, hypertrophy of the musculature of 
the adrenal veins , morphological changes 
in the adrenal cortex, and diffuse hjper- 
plasia of the adrenal medulla In the pres- 
ent paper a nodular hyperplasia of the 
chromaffinic tissue is described In each 
of four cases, one or more nodular forma- 
tions were found in the adrenal medulla, 
associated with a diffuse hyperplasia Two 
of these cases, clinically, gave evidence of 
high blood pressure As to the other two, 
the author believes that sclerosis of the 
aorta and of peripheral arteries was suffi- 
cient evidence that hypertension had existed 
previously Further anatomical studies will 
be needed to determine the extent to which 
the changes described in this paper are 
found m association with hypertension 
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Asthma and Hay Fevo m Thcoty and 
Practice Part I Hypersensitwencss, 
Anaphylaxis, Alleigy By Arthur F 
Coca, M D , Professor of Immunology, 
Cornell University Medical College, Clin- 
ical Professor in Medicine-elect, New 
York Post-Graduate Medical School 
Editor of The Journal of Immunology 
Pai t II Asthma By Matthew Waezer. 
M D , Instructor m Applied Immunology, 
Cornell University Medical College , 
Deputy Attending Physician, Clinic of Ap- 
plied Immunology, New York Hospital, 
Chief of Allergy Clinic, Jewish Hospital 
of Brooklyn Part III Hay Fever By 
August A Thommen, M D , Lecturer m 
Medicine, University and Bellevue Hos- 


pital Medical College, Director of the 
Allergy Clinic, Medical College Dispen- 
sary, New York University xxiv + 85 1 
pages, 95 figures, numerous tables and 
charts Charles C Thomas, Springfield. 
Illinois, 1931 Price, $850 


The writer reviews this book with en 
thusiasm It gives a very thorough, studi- 
ous and scholarly review of the entire fie 
which its title and sub-titles indicate 0 
complete and comprehensive is it, that a re 
view dealing with single phases of f ,e 
subject seems inappropriate Whether etio 
ogy, pathology, diagnosis and testing, 
microbotany or treatment, happens to e 
the reader’s quest, he will find here a crit 
ical monographic presentation of the e 
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sired subject matter Certain minor points 
will be questioned by other workers in this 
field In fact, the three authors acknowledge 
the inevitable lack of complete accord which 
exists among themselves This is m itself 
a pledge of honest, scientific workmanship 
The use of a compact type face, with much 
quoted matter m a smaller type than the 
body of the text, has made it possible to 
put an unusual amount of information be- 
tween one pair of book covers Extensive 
bibliographic lists are provided, with 400 
titles under Part 1 , 1077 under Part II, and 
628 for Part III The index is convenient- 
ly divided into two parts, one is a general 
index and the other a special list of atopens 
and excitants This book should be in the 
intimate library of everyone working m the 
field of allergic disease Its value will be 
appreciated by the clinician as well as by 
the investigator in the laboratory 

Heart Disease By Paul Dudley White, 
MD, FACP, xvn + 931 pages, 119 
illustrations, 9 tables The Macmillan 
Co, New York City, 1931 Price, $1200 
This volume, one of the Macmillan Medi- 
cal Monographs, is an exhaustive, logical 
and competent treatment of the subject, 
and might well have been entitled “Cardio- 
vascular Disease” since the author, realiz- 
ing the inseparability of diseases of the 
heart proper from those of the blood ves- 
sels, has wisely treated of both, although the 
emphasis is placed upon affections of the 
heart itself Divided into four major parts, 
the content of the book is available for 
either reference or textual use The mate- 
rial is carefully outlined and lucidly pre- 
sented so that a minimum of time is re- 
quired to find the discussion of any given 
topic The first major division comprises 
a manual for the conduct of the clinical 
investigation, including suggestions for 
record forms, methods of history taking 
and general procedures of bedside and lab- 
oratory examination with special reference 
to the \arious maneuvers useful in cardio- 
logical stud\ Separate chapters are de- 
\otcd to cardiovascular roentgenology and 
electrocardiograph} Numerous illustra- 
tions of excellent quality add to the claritv 
of the text Part II is a svstcmatic treat- 


ment of the etiological factors of heart dis- 
ease Here, necessarily, the arrangement 
and attack are somewhat arbitrary, but the 
reader will readily find that his fields of 
special interest receive just consideration al- 
though it may be that the scheme of classifi- 
cation is unlike that to which he has been 
accustomed 

Morphological abnormalities of the heart 
are considered in Part III This is the least 
satisfactory section of the book In a text 
of this size, one might expect this phase of 
the subject to be treated in a much more 
comprehensive manner This lack is espec- 
ially evident in the discussion of the path- 
ology of cardiac syphilis The author has 
evidently labored under a sense of restraint 
lest the section on morphological pathology 
become unduly large Fuller descriptive 
treatment and the addition of more illustra- 
tions in this part would have been of ad- 
vantage to many readers Part IV is de- 
voted to the consideration of disorders of 
the heart which are primarily functional 
and which are not necessarily conditioned 
upon demonstrable structural abnormality 
Inevitably, Parts III and IV overlap some- 
what but the division of material in this 
manner enhances the orderliness of the pre- 
sentation and also facilitates the use of the 
book for reference purposes The prognosis 
and treatment of the various disorders arc to 
be found under the specific topics and no 
especial section is devoted to therapy This 
procedure tends to a\oid repetition and is 
conducive to compactness of arrangement 
An extensive bibhographv , requiring nearlv 
200 pages, is appended, and to those en- 
gaged in cardiological work, this portion 
alone is worth the cost 01 the volume The 
space occupied by this section might ha\c 
been much reduced by using a smaller type 
face, without impairing its \aluc The re- 
viewer would have gladly accepted this space 
economy in the interest of a fuller treat- 
ment 111 Part III The Index is unusuallv 
well planned and has proven adequate when 
put to repeated tests 

Simplified Diabetic Monaaement By Josrm 
T Bfarrwood Jr \B, MD FACP 
Chief of Diabetic Clinic and \ssomic 
\ isitmg Phvsician Prcshv ten, an Hospital 
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in Philadelphia; Physician m Chief to the 
Department of Metabolic Diseases, Abing- 
ton Memorial Hospital , Associate in Car- 
diology, Graduate School of Medicine, 
University of Pennsylvania, and HrimERT 
T Kelly, M D , A A C P. , Associate m 
Diabetic Clinic, Presbyterian Hospital m 
Philadelphia , Associate in Cardiology, 
Graduate School of Medicine, University 
of Pennsylvania, and in The Philadelphia 
General Hospital , Diets prepared with the 
collaboration of Elsie M Watt, A B , for- 
merly Dietician, Diabetic Clinic, Presby- 
terian Hospital in Philadelphia 191 pages, 
illustrations, folding chart J P Lippin- 
cott Company, Philadelphia Price, $1 SO 
This book is arranged m three chapters 
and is primarily for the patient In the 
first there is a simple statement of the na- 
ture of diabetes, of the dietetics of this dis- 
ease and of the unit method of planning 
the menu of the diabetic Here also is found 
information in regard to insulin and its use 
The second chapter is written with the needs 
and interests of the more intelligent “well- 
trained” diabetic m mind, while in the third 
are grouped the various tables of food 
values, recipes and suggested menus For 
the more intelligent patient this book will 
be of interest and values Others are apt to 
be discouraged by the apparent complexity 
of the “Diet Prescription Chart” and its ap- 
plication A few minutes study will show 
that this complexity is more apparent than 
real 

The Modern Therapeutics of Internal Dis- 
eases An introduction to Medical Prac- 
tice By A P Camadias, O B E , M D 
(Durh and Pans), MRCP (London), 
formerly Chief of the Therapeutic Clinic 
of the Faculty of Medicine of the Uni- 
versity of Pans, formerly Senior Physi- 
cian and Lecturer for Internal Diseases, 
Evangelismos Hospital, Athens xi -}- 147 


pages William Wood and Company, New 
York, 1931 Price, $373 net 

The presentation of a philosophy of thera- 
peutics is the aim of this book, thus the 
purchaser who expects specific advice for 
the therapy of disease may feel that he has 
been deceived by the title The thesis that 
there are no diseases, but only diseased in- 
dividuals, is stressed throughout Certain- 
ly, there is nothing new m this conception 
but there is much to be gained by keeping 
it m mind The style is heavy, somewhat in- 
volved, and reminiscent of a preceding cen- 
tury In the few instances in which the 
author leaves the realm of the abstract some 
rather unusual pronouncements appear On 
page 118, it is stated that glandular organo- 
therapeutical preparations are of the greatest 
importance in the treatment of tetanus 
Doubtless tetany was intended Colloidal 
gold is said to provoke principally the pro- 
duction of antityphoid antibodies Aside 
from its emphasis upon the individual as a 
whole and the importance of constitution, 
this book has but little to recommend it to 
the American physician 

Die Vet kal kung der Gewcbc By Dr 
George Meyer zu Horste 74 P a £ eS ' 10 
illustrations S Karger, Karlstrasse 59 - 
Berlin, 1932 Price, 7 M 
This monograph is based upon an experi 
mental investigation of the factors influenc 
ing the deposition of lime salts in tissue 
Rachitic epiphyseal sections from young rats 
which had been on McCollum diet No 3 U 3 
were immersed in Shipley’s solution, wit 
such chemical-physical alterations in the so 
lution as were under investigation 
deposition of lime salts m the test objec 
and the changes m the medium were s tu 
died quantitatively by appropriate met 0 s 
This work will ba of considerable im- 
portance to those engaged in research m t ie 
fields of physiological and pathological ca 
cification 
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AN URGENT RESPONSIBILITY OF FELLOWS AND MASTERS 

Candidates for membership, either Associateship or Fellowship, m the American College 
of Physicians, must be proposed, seconded and endorsed by Fellows or Masters of the 
College in a manner prescribed by the By-Laws When such proposals are filed in the 
office of the Executive Secretary, a card of notification of said proposal is sent to ever) 
Fellow and Master residing m the district from which the candidate comes This notifica- 
tion card requests each Fellow or Master to file immediately in the office of the Executive 
Secretary information for or against the election of said candidate Communications are 
treated as strictly confidential, being referred no further than to the Committee on Cre- 
dentials 

These announcement and inquiry cards are of great assistance to the Committee on 
Credentials when reviewing the candidates for election In most localities, Fellows and 
Masters carefully fulfill their responsibility by furnishing information about each candidate 
but many times these cards are not promptly returned, or not returned at all Some ap- 
parently have assumed that if they do not know the candidate, or if the> do not favor his 
election, they should not return the card at all The Committee intends that all cards 
be returned whether the candidate is known or not It is at least of assistance to ascertain 
how widely the candidate is known among the Fellows and Masters of the College in his 
district or state 

The Committee on Credentials expends much time and honest effort in determining 
the qualifications of candidates for election Members will assist tremendouslj b) prompt!) 
returning all inquiry cards after noting thereon their unbiased opinion of the candidate’s 
qualifications for election 


NOMINATIONS FOR ELECTIVE OFFICERS 
1932-1933 

The Nominating Committee herewith transmits the following nomination 1 ! for elective 
officers of the American College of Ph> sicians for the > ear 1932-1013 

President-Elect — George Morris Piersol, Philadelphia, Pa 

isl Vice President — Maurice C Pmcoffs, Baltimore, Md 

2nd Vice President — Charles G Jennings, Detroit, Mich 

3rd Vice President — Noble Wilcv Jones, Portland Ore 

Respcctfulh submitted 

\lfrcd Stengel, Chairman 


February 19 1932 
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ABSTRACT OF MINUTES 
MEETING OF THE BOARD OF REGENTS 

Chicago, 111 , 

December 20, 1931 

The Board of Regents of the American College of Physicians was called to order in 
Room 325, Drake Hotel, Chicago, Illinois, at 9 50 A M by the President, Dr S Marx 
White, Minneapolis, Minnesota 

The following were present Drs S Marx White, Francis M Pottenger, Charles 
G Jennings, Clement R Jones, George Morris Piersol, David P Barr, James B Her- 
rick, Maurice C Pmcoffs, Walter L Bierring, George E Brown, John H Musser, 0 H 
Perry Pepper, James H Means, James Alex Miller, Sydney R Miller, W Blair Stewart, 
Carl V Weller (Editor of the Annals of Internal Medicine), and Mr E R Loveland, 
Executive Secretary 

Extracted minutes of the previous meeting were read by the Executive Secretary 
and approved 

The Executive Secretary reported the receipt of communications from Drs J A 
Lichty, A R Elliott, N W Jones, J R Arneill, J C Meakins and Janies S McLester 
expressing regret at inability to be in attendance at the meeting 

The following deaths since the last Regents’ meeting were reported by the Executive 
Secretary 


Fellows 


Leonard Napoleon Boston 

Philadelphia, Pa 

July 4, 1931 

Lawrence Evans Chapman 

Galveston, Texas 

October 21, I 93 1 

Edward Tyler Edgerly 

Ottumwa, Iowa 

November 13, I 93 1 

Thompson Frazer 

Newark, N J 

October 9, 193 * 

Harry M Hall 

Wheeling, W Va 

June 5 , 1931 

Horace Howard Jenks 

Philadelphia, Pa 

July 6 , 1931 

Bradford Churchill Loveland 

Syracuse, N Y 

June 25, 1931 

John F W Meagher 

Brooklyn, N Y 

August 25, 1931 

Leonard Milton Murray 

Toronto, Ont 

August 8, I 93 1 

James Percy Schureman 

New Brunswick, N J 

May 6, 1931 

Arthur Clifford Selmon 

Battle Creek, Mich 

May 16, 1931 

William Stephens Shields 

Denver, Colo 

August 6, 1931 

Elmore Callaway Thrash 

Atlanta, Ga 

June 22, 1931 

Henry Lyle Winter 

Newburgh, N Y 

July 29, 1931 

Associates 



Robert Gibbs Douglas 

Shreveport, La 

July 23, 1931 

Theodore Leacraft Hem 

New York, N Y 

September 25, I 93 1 

William A Monroe 

Sanford, N C 

1927 

Edward Peter Schatzman 

Pittsburgh, Pa 

July 27, 1931 

Joseph Witham Young 

Toledo, Ohio 

July 14 , 1931 


The following resignations were accepted 

Dr Frank M Conlm (Fellow), Omaha, Nebr 
Dr Henry D Jump (Associate), Philadelphia, Pa 
Dr William R Perkins (Associate), Washington, D C 

Dr James Steele, Brooklyn, N Y , was reinstated as a Fellow of the College 
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The Executive Secretary presented an advertisement which has appeared in several 
Cleveland and Pittsburgh newspapers, as well as others, by the G R Pilgren Company, 
referring to “Professor Ernest S Bishop, if D , Fellow of the American College of 
Physicians” It was pointed out that Dr Bishop had been a Fellow of the College, but 
that he has been dead for several years The Pilgren Company is now operated by Dr 
Bishop’s widow, Helen E Bishop Mrs Bishop had been requested to discontinue refer- 
ence to Dr Bishop as a Fellow of the American College of Physicians, especially m the 
present tense, but she had indicated no willingness to discontinue reference to the American 
College of Physicians, but expressed a willingness to change the tense to past tense 

Upon motion by Dr James Alex Miller, seconded by Dr Means, and unammouslj 
adopted, it was 

RESOLVED, to have the Executive Secretary consult C Berkeley Taylor, Esq , 
of Philadelphia, concerning an opinion as to what action may be taken by the College to 
restrain the Pilgren Company from using the name of the American College of Phjsicians 
in its advertisements, and authorizing the Executive Secretary to pay whatever legal fee 
is necessary 

President White reported the receipt of the report on Pediatric Education by the 
Committee on Medical Care for Children, White House Conference on Child Health and 
Protection, and briefed the recommendations contained on Pages 93 and 94 of that report 

Upon motion by Dr Pmcoffs, seconded by Dr C R Jones, and unanimously carried, 
it was 

RESOLVED, that the report on Pediatric Education by the Follow-Up Committee on 
Section I, White House Conference on Child Health and Protection, be referred to the 
Committee on Public Relations with power to act, with the suggestion that the Committee 
may use the editorial page of the Annals of Internal Medicine as a means of expressing 
the sentiment of the College 

Dr Piersol, Chairman of the Committee on Credentials, reported at length on the 
matter of the admission of candidates from the Medical Corps of the U S Army, U S 
Navy, and U S Public Health Service In an effort to revise the procedure to the satis- 
faction of the Surgeons General and of the College, President White had arranged a con- 
ference between Surgeon General Patterson of the Arm> and the Committee Surgeon 
General Patterson being unable to personallj attend, appointed as his substitute, Colonel 
Hutton, Chief Surgeon of the Sixth Corps Area A meeting with Colonel Hutton, at 
which Dr Piersol, Dr S R Miller and President White were present, was held at the 
Drake Hotel, Chicago, on December 19 The recommendations of the Committee, to which 
Colonel Hutton agreed, are embodied in the following resolution, which was unanimously 
adopted 


RESOLVED, that in the future in dealing with Officers of the Arm\, Navy and Public 
Health Service, recommendations of the Surgeon General of each respcctnc «erucc be ac- 
cepted as sufficient qualification for candidacy of such Officers 

Dr Piersol, as Chairman of the Committee on Credentials for Fellowship, presented 
the following list of candidates whose credentials the Committee had lound adequate and 
whom they recommended to Fellowship On resolution regularly made seconded and unani- 
mously carried, the following candidates were elected to Fellowship 
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ELECTED TO FELLOWSHIP 
December 20, 1931 


ALABAMA 

Selma 

James Fairh Alison 
* 1 John A Lanforcl 
*2 Charles J Bloom 
*3 Fred Wilkerson 

CALIFORNIA 
Los Angeles 

Leland Stanford Chapman 

1 Samuel M Alter 

2 Ernest C Fishbaugh 

3 Egerton Crispin 
Robert William Langlex 

1 A J Scott, Jr 

2 Henry Snure 

3 Egerton Crispin 
Burrell Otto Raulston 

1 F M Pottengei 

2 George G Hunter 

3 Egerton Crispin 
Bertnard Smith 

1 F M Pottengei 

2 George G Hunter 

3 Egerton Crispin 
Howard Frank West 

1 F Pottenger 

2 George G Hunter 

3 Egerton Crispin 

Oakland 

Albert Holmes Rowe 

1 Ernest H Falconer 

2 W W Boardman 

3 H Lisser 

Piedmont 

Stewart Vernon Irwin 

1 Ernest H Falconei 

2 Arthur M Smith 

3 H Lisser 

San Francisco 
Fred Firestone 

1 Wrru C Voorsanger 

2 Arthur L Bloomfield 

3 H Lisser 
Jacob Casson Geiger 

1 Ernest H Falconer 

2 W W Boardman 

3 H Lisser 


Samuel Hayman Hurwitz 
x W W Boardman 

2 Ernest H Falconer 

3 H Lisser 
Fred Herman Kruse 

1, Ernest H Falconer 

2 Wm J Kerr 

3 H Lisser 
Henry George Mehrtens 

1 W W Boardman 

2 Ernest H Falconer 

3 H Lisser 

Harry Clare Shepardson 

1 Ernest H Falconer 

2 R J Reitzel 

3 H Lisser 
Sidney Jerome Shipman 

1 Ernest H Falconer 

2 Philip H Pierson 

3 H Lisser 
San Jose 

George Alexander Gray 

1 Frank R Bealer 

2 Wm H Strietmann 

3 H Lisser 

COLORADO 
Colorado Springs 
Alan Callender Sutton 

1 Allen K Krause 

2 W Paul Holbrook 

3 W Warner Watkins 
Cragmor 

Alexius Mador Forster 

1 T R Love 

2 J H Brown 

3 J N Hall 

CONNECTICUT 

Meriden 

Ralph de Ballard Clarke 

1 Thomas P Murdock 

2 Cole B Gibson 

3 Henry F Stoll 
New Haven 

Louis Herman Nahum 

1 George Blumer 

2 Francis G Blake 

3 Henry F Stoll 

*1 Proposer, 2 Seconder, 3 


Endorser 
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DISTRICT OF COLUMBIA 

Washington 

Irving William Jacobs 

1 L L Pratt 

2 C S Butler 

3 C E Riggs 

Earl Baldwin McKinley 

1 Bailey K Ashford 

2 P Gutierrez Igaravidez 

3 M Roses Artau 
Robert Urie Patterson 

r Wm Gerry Morgan 

2 Percy M Ashburn 

3 C E Riggs 

FLORIDA 

St Petersburg 
Roscoe Hosmer Knowlton 

1 W C Blake 

2 L Lunbaugh 

3 T Z Cason 

ILLINOIS 

Chicago 

Allan Joseph Hruby 

1 Frank Smithies 

2 Frederick Tice 

3 James G Carr 
William Henry Walsh 

x Joseph A Capps 

2 Benjamin Goldberg 

3 James G Carr 
Elgin 

Jay MacDonald Milligan 
x S L Gabby 

2 James G Carr 

3 James B Herrick 

INDIANA 

Evansville 

Shelby William Wishart 

1 Frank N Wilson 

2 George R Herrmann 

3 Roscoe H Beeson 

IOWA 

Dubuque 

Frank Patrick McNamara 
x Daniel J Glomset 

2 L R Woodward 

3 Walter L Bierring 
Iowa City 

Herbert William Rathe 
x John H Peck 

2 Fred M Smith 

3 Walter L Bierring 


Frank James Rohner 

1 Fred M Smith 

2 John H Peck 

3. Walter L Bierring 
KENTUCKY 
Lexington 

Edward James Murray 

1 John W Scott 

2 John Harvey 

3 Ernest B Bradley 

LOUISIANA 
Baton Rouge 
Cecil Oliver Lorio 

1 Lester J Williams 

2 Charles J Bloom 

3 John H Musser 
New Orleans 

John W Williams 

1 Charles W Duval 

2 John A Lanford 

3 John H Musser 

MASSACHUSETTS 

Brockton 

Harrison Ayer Chase 

1 Elliott P Joslin 

2 Joseph H Pratt 

3 Roger I Lee 

MICHIGAN 
Ann Arbor 
Margaret Bell 

1 Cyrus C Sturgis 

2 Frank N Wilson 

3 James D Bruce 
William Morgan Brace 

1 Cyrus C Sturgis 

2 Carl V Weller 

3 James D Bruce 
Grand Rapids 

Faith Frances Hardy 

1 Wm R Vis 

2 Thomas D Gordon 

3 James D Bruce 
Grosse Pointe 

Silas Willard Wallace 

1 Frank J Sladcn 

2 Alpheus F Jennings 

3 James D Bruce 
Houghton 

Robert Bruce * Harkncss 

1 Sahatore Lojacono 

2 F Herbert Bartlett 
t James D Bruce 
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MINNESOTA 
Minneapolis 
Wilhelm S Anderson 

1 Arthur A Wohlrabe 

2 J Arthur Myers 

3 Edward L Tuohy 

MISSISSIPPI 

Gulfport 

William Albert Dearman 

1 Seale Harris 

2 Felix J Underwood 

3 G W F Rembert 
University 

Peter Whitman Rowland 

1 Felix J Underwood 

2 N C Womack 

3 G W F Rembert 

MISSOURI 

Independence 

George Thomas Twyman 

1 D D Stofer 

2 W W Duke 

3 A C Griffith 
St Louis 

Ralph Alojsius Kmsella 

1 A P Munsch 

2 C U Neilson 

3 A C Griffith 
Springfield 

George Bruce Lemmon 

1 E S Smith 

2 J Curtis Lyter 

3 A C Griffith 

NEBRASKA 

Omaha 

Maurice Cronin Howard 

1 Floyd Clarke 

2 John R Kleyla 

3 A Sachs 

NEW JERSEY 

Asbury Park 

James Franklin Ackerman 

1 William G Herrman 

2 Clarence M Trippe 

3 W Blair Stewart 
Freehold 

John Conover Clayton 

1 Clarence M Trippe 

2 James J McGuire 

3 W Blair Stewart 


Grcnloch 

Martin H Collier 

1 Marcus W Newcomb 

2 B S Poliak 

3 W Blair Stew'art 

NEW YORK 

Brooklyn 

Frankljn Chapman Hill 

1 W W Bchlow 

2 K C Melhorn 

3 C E Riggs 
Harr}' Robert Litchfield 

i, Eugene S Dalton 

2 M J Dattelbaum 

3 Luther F Warren 
George Henry Roberts 

1 A F R Andresen 

2 Tasker Howard 

3 Luther F Warren 
Irving Jesse Sands 

1 Simon R Blatteis 

2 Irving Gra} 

3 Luther F Warren 
Hempstead 

Ro} Durell Grimmer 

1 T C Chalmers 

2 Cornelius A O’Lear} 

3 Luther F Warren 
Loomis 

George Foster Herben 

1 Edward S McSween} 

2 Lewis A Conner 

3 James Alex Miller 

New York 
Peter Irving 

1 Charles A McKendree 

2 Harlow' Brooks 

3 James Alex Miller 
Emile Gordon Stoloff 

1 M Murray Peshkin 

2 Albert S Hyman 

3 Luther F Warren 
Grant Thorburn 

1 W P Anderton 

2 Henry T Chickenng 

3 James Alex Miller 

Smithtown Branch 
Guy Hanford Turrell 

1 Cornelius A O’Leary 

2 Edwnn P Kolb 

3 Luther F Warren 
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Syracuse 

William Walter Street 

1 Edward C Reifenstem 

2 W J McNerney 

3 Allen A Jones 

NORTH CAROLINA 
Charlotte 

Douglas Heath Nisbet 
x J P Munroe 

2 A A Barron 

3 C H Cocke 

Edward Jones Wannamaker, Jr 

1 W O Nisbet 

2 J P Munroe 

3 C H Cocke 
Durham 

William Raney Stanford 

1 David Riesman 

2 Thomas Fitz-Hugh, Jr 

3 C H Cocke 
High Point 

Frederick Raymond Taylor 

1 P W Flagge 

2 Wm deB MacNider 

3 C H Cocke 
Statesville 

Coite Dong Sherrill 

1 J P Munroe 

2 W O Nisbet 

3 C H Cocke 
Winston-Salem 

Thomas Craig Redfern 
x John K Pepper 

2 L B McBrajer 

3 C H Cocke 
William DeKalb Wi he 

1 S D Craig 

2 L B McBrajer 

3 C H Cocke 

OHIO 

Lima 

Frederic George Maurer 

1 C W Waggoner 

2 John T Murphi 

3 A B Brower 

PENNSYLVANIA 

Cresson 

Thomas H A Stites 
i A S Kcch 
r C M Griffith 
3 E Bosworth McCrcad\ 


Philadelphia 
Joseph Bank 

1 H L Bockus 

2 Russell S Boles 

3 George Morris Piersol 
Charles John Haines 

1 Orlando Petty 

2 H L Bockus 

3 George Morris Piersol 
Simon Stem Leopold 

1 Charles W Burr 

2 Alfred Stengel 

3 0 H Perry Pepper 
Abraham Maurice Ornsteen 

1 David Riesman 

2 Truman G Schnabel 

3 E J G Beardsley 

Pittsburgh 

Thomas Edw'ard McMurray 

1 E M Frost 

2 S George 

3 E Bosworth McCready 

RHODE ISLAND 
Providence 

Charles Francis Gormlj 

1 Alex M Burgess 

2 Wm P Buffum 

3 Frederic J Farncll 
William SyE ester Streker 

1 William P Buffum 

2 Alex M Burgess 

3 Frederic J Farnell 
Guj William Wells 

1 Alex M Burgess 

2 Wm P Buffum 

3 Frederic J Farnell 

SOUTH CAROLINA 
Greenville 

Hugh Percnal Smith 

1 J H Cannon 

2 Kenneth M Lj nch 

3 Robert Wilson 

TENNESSEE 

Memphis 

John Philips Henri 

1 William C CInnci 

2 Otic S Warr 

3 T O Mmier 
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TEXAS 

Amarillo 

George McClave Cultra 

1 John G Young 

2 T C Turrcll 

3 Charles T Stone 
San Antonio 

John Alexander McIntosh 
I. E V. DePcw 

2 C D Steimvinder 

3 Charles T Stone 

UTAH 


Salt Lake City 
Louis Eindred Viko 

1 Wm L Rich 

2 M M Critchlow 

3 G Gill Richards 

VIRGINIA 
Richmond 
Pauline Williams 

1 William B Porter 

2 Beverley R Tucker 

3 J Morrison Hutcheson 


I VEST VIRGINIA 
Huntington 
William B Hunter 
i. Walter E. Vest 

2 C A Ray 

3 John N Simpson 


WISCONSIN 

Milwaukee 

Elston Lewis Belknap 

1 Arthur J Patek 

2 C H. Stoddard 

3 Rock Slej ster 
John Edwm Habbe 

1 T L Squicr 

2 John Huston 

3 Rock SI ej ster 

MEXICO 
Mexico City 
William D Nimeh 

1 Howard R Hartman 

2 H L Bockus 


President White reported that the Committee on Annals of Internal Medicine, in- 
cluding Drs Piersol, Barr and himself, had followed the directions of the Board of 
Regents m carrying on the Annals, and that Dr Weller had continued to act as Editor in 
a very satisfactory manner There was some detailed report on President’s White’s part 
concerning the progress of the journal and the work of the Committee He recommended 
that the present Committee and the present arrangement be authorized to continue at 
least until the completion of Volume V The following resolution was regularly adopted 


RESOLVED, that the present Committee on Annals of Internal Medicine shall 
continue the present arrangement until the completion of Volume V of the Annals of 
Internal Medicine 

Upon invitation by President White, Dr Carl V Weller, Editor of the Annals of 
Internal Medicine, was present and made a report upon his work. He stated that because 
of his close connections previously with Dr Warthm and the editorial office of the Annals, 
it had been possible for him to take up the editorial work at the various stages of the 
successive issues without any break 


Dr Weller referred to minor changes in the Annals which had been made, including 
a uniform paper stock and a reduction in the cost of reprints A change in paper stoc' 
had resulted m a saving of approximately fifty dollars per issue of the journal He re- 
ferred also to the adoption of a definite bibliographic style, uniform throughout t e 
journal He presented a copy of the style sheet for the examination of the Regents Hi s 
reasons for adopting this particular style included appearance in type, dignity, and its being 
in keeping with the style of some of the higher grade European journals Furthermore, 
he stated that the adopted style for the Annals has a certain individuality, distinctiveness 
and personality 


Dr Weller also stated that he had changed the format The reviews now follow im- 
mediately after the abstracts, without any wastage of space The same is being done m 
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connection with obituaries in the College News Notes The printing of the Annals is paid for 
by the page, and the fewer blank half or quarter pages there are, the greater advantage 
to the College 

Dr Weller then reported upon the receipt of papers for publication He recalled the 
struggle in the earlier years to secure material enough for even small issues The situa- 
tion has utterly changed On June i, 1931, there were thirty-five papers on hand Since 
then, Dr Weller had received eighty-two additional scientific papers, making a total of one 
hundred and seventeen, not including those submitted from the Baltimore Clinical Session 
Of the one hundred and seventeen papers, he had returned twenty-three The increasing 
number of papers submitted had made it possible to be more and more critical about 
those accepted He pointed out that regardless of how tactful an editor tries to be, there 
will be occasions when the rejection of a paper will aggrieve the author He had tried 
to mitigate this in every possible way, particularly by giving constructive criticism In 
some instances, authors had rewritten papers according to the suggestions made, and the 
revised papers had been acceptable for publication From the above period, he stated 
he had now nmety-four papers accepted for publication He stated he had assigned from 
fifty to sixty per cent of the space m the Annals to papers originating from the General 
Sessions of the previous Clinical Session Certain precedence, he stated, should be given 
to those from the Clinical Session but a part of each journal should be used for papers 
received from other sources 

Dr Weller had fifty-three acceptable manuscripts in addition to those recened from 
the Baltimore Clinical Session, and pointed out that this quantity alone would be sufficient 
to run the journal for five or six months He expressed the opinion that it is unfortunate 
that men should have to wait that long a time for publication of their papers The only 
remedy would be to reject a larger proportion at the source Nevertheless, the Archives 
of Internal Medicine, the journal most nearly comparable to ours, has been publishing 
articles ten or twelve months after submission 

The cost of the Annals is in proportion to the size of the journal At the present 
time an issue of thirty-two hundred per month was being printed Roughly, an issue of 
this size costs, per page, ten dollars Added to this is the additional cost of producing cuts, 
the cost of distribution, etc He stated that he has been making a study of reducing cuts to 
a minimum number, and also reducing the area or size of cuts wheraer there would be 
no great disadvantage Dr Weller stated that the cost of printing had been increased 
$1,65985 for the seven months of the previous year Hov\ e\ er, there had been one hundred 
and forty-eight more pages, an increase of about one-sixth in the content 

In his closing comments, Dr Weller said “with the obaious continuous growth in 
prestige, power and membership on the part of the College, I do not see wli> the Annals 
should not be made the best journal on Internal Medicine in this countrj, if not in the 
world ” 

President White, acting as Chairman of the Committee on the Annals, stated that the 
Committee had felt that its function is primarily that of the selection of the Editor, and 
that the Committee has had no active function m relation to editorial management The 
selection of the Editor and the continuance of the policies of the Annals had been the Com- 
mittee’s most important function However, the Committee would want to aid the Editor 
in any manner he desires President White took the opportune to thank Dr Weller for 
his extremely efficient management of the Annals, and stated that throughout the member- 
ship, it has been commented among those who have been watching the Anmls tint the 
journal has gone on without anj disruption, and the journal has been growing, improainc 
in appearance, extending its influence and taking a more decided place in medical literature 
in this country 

The Executive Sccretarj distributed mimeographed copies of the Cost Anal\«is 01 the 
Annals of Internal Medicine, and discussed the report in detail The official report will be 
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included with the annual report submitted at the San Francisco Clinical Session, and 
therefore, is not reproduced here 

The Executive Secretary reported that two issues of the Annals of Internal Medicine 
are exhausted — November, 1928, and February, 1931 The November, 1928, issue had been 
exhausted, due to unusually heavy demands for that issue, but the February, 1931, issue had 
been exhausted through some unexplained shortage m the printing office Mr Wiltse, 
Manager of the Ann Arbor Press, although he had but recently assumed such office, re- 
ported a willingness to reprint the February, 1931, number, if necessary, without cost to 
the College 

On motion by Dr Brown, seconded by Dr C R Jones, and unanimouslj carried, it was 

Resolved, that the Executive Secretary be instructed to advertise for fifty copies of 
the February, 1931, issue of the Annals, in an effort to replenish the stock, and that the 
cost of such advertising should be allocated to the Ann Arbor Press 

The allocation of cost to the Ann Arbor Press was included m the resolution only after 
it had been pointed out that it would be much less expensive to the Ann Arbor Press for 
us to secure these additional copies through advertising than by asking them to reprint 
the issue 

There was a complete discussion of the possibility of the College publishing the Clinics 
delivered at its Clinical Sessions Dr O H Perry Pepper and the Executive Secretary 
had assembled a quantity of facts concerning the possible publication of such Clinics by 
some of the leading medical publishers Most of them expressed little or no interest m 
the project unless the College would subsidize the publication of such Clinics to such a 
degree as to guarantee a minimum distribution, possibly of two thousand to twenty-five 
hundred copies 

Upon motion by Dr Musser, seconded by Dr S R Miller, and unanimously carried, 
it was 

Resolved, that the publication of Clinics by the College be deferred for at least an- 
other year 

Dr C R Jones, as Chairman, presented the report of the Finance Committee He 
presented a plan limiting the traveling expenses to and from meetings by Officers and 
members of the Board of Regents, which is embodied m the following resolution which was 
adopted following a motion by Dr Piersol, seconded by Dr Stewart 

Resolved, that the traveling expenses of Officers and members of the Board of Regents 
shall not exceed Five Dollars a day m excess of railroad fare and lower berth when travel- 
ing, and shall not exceed Ten Dollars a day during the stay at the place of meeting, this 
resolution to become effective as of December 19, 1931 

Dr Jones then suggested the desirability of authority from the Board of Regents for 
him and the Secretary-General to complete an agreement with the Commonwealth Trust 
Company, of Pittsburgh, to act as custodian of the securities owned by the College, such 
agreement to be like that which was authorized at the previous meeting with the Bank 01 
Pittsburgh 

Upon motion by Dr James Alex Miller, seconded by Dr Pepper, and unanimously 
carried, it was 

Resolved, that the Secretary-General and Treasurer be authorized to complete a trust 
agreement with the Commonwealth Trust Company to act as custodian of the securities 
belonging to the College, collect the coupons, etc , in a similar manner to the previous con- 
tract with the Bank of Pittsburgh 
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AMERICAN COLLEGE OF PHYSICIANS, INC 
Balance Sheet, December 31, 1931 

„ , ASSETS 

Cash 

In Bank and on Hand $14,59477 

In Banks in Hands of Receivers 

The Highland National Bank, Pittsburgh $11,627 20 
The Bank of Pittsburgh, Pittsburgh 9,74645 

Exchange National Bank, Pittsburgh 5,830 68 27,204 33 $41,799 10 


Investments (See Schedule No I) 

Accrued Interest on Investments 
Inventory of Keys, Pledges, Frames, etc 
Deferred Expenses for die Sixteenth Annual 
Clinical Session (Paid in Advance of 1932) 
Furniture and Equipment 

Less, Allowances for Depreciation 


3,616 92 
1,225 77 


61,49673 
905 63 
500 92 

3,275 10 

2,391 15 $110,36863 


LIABILITIES 


Accounts Payable 125 00 

Deferred Income 

Advance Collections for Exhibits, Sixteenth 

Annual Clinical Session 359 13 

Advance Subscriptions for Volume VI, 

Annals of Internal Medicine 317 79 

Excess of Assets over Liabilities 

FUNDS 

Endowment Fund (See Schedule No II) $52,40000 

General Fund (See Schedule No III) 57,166 71 


80192 
$109,566 71 

109,56671 


Schedule No I 
INVESTMENTS 
December 31, 1931 

Par Value Bonds 

$ 3,000 Borough of Steelton, Pa, 4)4s, 1933 

4.000 Canadian National Railway, 4)6 s, 1956 

5.000 Canadian National Railway, 5s, 1969 

2.000 Canadian National Railway, 5s, 1969 

2,000 Canadian National SS Co , 5s, 1955 

2,000 City of Covington, 4^s, 1946 

2,000 City of Detroit, 4j4s, 1944 

2,000 City of Detroit, 4j^s, 1949 

2,000 City of Houston, 4)^s, 1942 

2.000 City of Los Angeles, 5s, 1943 

1.000 City of Montreal, 5s, 1956 

2.000 Citj of Newark, 4)6s, 1944 

10,000 City of Philadelphia, 4J4s, 1979 

2,000 City and County of San Francisco, 5s, 1941 

2,000 City of Seattle, 4$4s, 1957 

2,000 Ci tv of Toronto, 5s, 1936 

500 Oklahoma Gas & Electric Co , 6s, 1940 

2,000 Port of New York Authority, 456s, 1952 

2,000 Port of New York Authority, 4J6s, 195S 

2.000 Province of Alberta, 456s, 1956 

5.000 Province of Ontario, 4j6s, 1933 

2.000 Province of Ontario, 4j6s, 1942 

1.000 Province of Ontaria, 5s, 1942 

1,000 Township of Cheltenham, 4%s, 1943 


$60,500 Total (Annual Yield, 4 5 7W)c) 


Cost 

$ 3,071.25 
3,93000 
4,987 50 
2,05500 
2,04000 
2,134 01 
2,01040 
2,02526 
2,077 50 
2,15824 
1,071 30 
2075 00 
1022500 
2 137 12 
1995 00 
202000 
48750 
204220 
206540 
1 89600 
4 925 70 
2,015 00 
1,05226 
100000 


$61,49671 
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Schedule No- II 

ENDOWMENT FUND, PRINCIPAL 
For the year ended December 31, 1931 

Balance, January 1, 1931 . $ 8,40000 

Life Membership Fees collected during the year ended December 31, 1931 2,40000 

Transferred from General Fund in accordance with instructions of the Board 

of Regents 41,600 00 

Balance, December 31, 1931 

Schedule No III 
GENERAL FUND, PRINCIPAL 
For the year ended December 31, 1931 

Balance, January 1, 1931 
Less 

Transfer to Endowment Fund m accordance with instructions 

of the Board of Regents . . $41,60000 

Transfer to Endowment Fund of Initiation Fees of Life Members 

paid prior to January 1, 1931 50000 


$52,40000 


$79,93886 


Add 

Net Income for the Year Ended December 31, 1931 
(See Schedule No IV) 

Balance, December 31, 1931 

Schedule No. IV 

GENERAL FUND, INCOME AND EXPENSES 
For the Year ended December 31, 1931 
Income 

Annual Dues $27,160 10 

Initiation Fees 18,365 00 

Interest on Bank Deposits 1.351 76 

Income from Endowment Fund 1,898 31 

Income from Bonds Owned 592 22 


Profit from sale of Keys, Pledges, Frames, etc 
Receipts from 1929-30 Directory 
Receipts from Annals of Clinical Medicine 


2,49053 
47848 
5 85 
1100 


Total Income 

Fifteenth Annual Clinical Session 


Expenses 


Salaries 

$1,90748 

Communications (Postage, Etc ) 

59920 

Stationery and Office Supplies 

12982 

Printing 

1,691 12 

Traveling Expenses 

2,839 19 

Auditorium Charges (Rental and Services) 

1,48440 

Honorarium 

50 00 

Entertainment 

328 30 

Advertising 

1,035 47 

Reporting 

296 57 

Badges 

39901 

Ladies Committee 

294 25 

Entertainment of Board of Regents and 

Guest Speakers 

16163 

Publicity 

10747 

Daily Bulletins 

17525 

Miscellaneous 

442 23 $11,941 39 


42,10000 

$37,83886 

19,32785 

$57,16671 


$49,86281 


$11,94139 


Forward 


$49,86281 
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Forward 

Deduct 
Banquet 
Exhibits 
Guest Fees 


$11,941 39 

31325 

5,83507 

1,077 00 7,225 32 


Net Expenses 4,716 07 

Annals of Internal Medicine 
Expenses 

Salaries 5,637 41 

Communications (Postage, Telephone, Etc ) 1,170 58 

Printing 18,800 46 

Traveling Expenses 5000 

Miscellaneous 123 88 25,782 33 


Deduct 

Stationery and Office Supplies 
Subscriptions 
Volume I 
Volume II 
Volume III 
Volume IV 
Volume V 


15 59 

$4503 
33 09 
5140 
750 66 

17,267 01 18,14719 


Advertising 
Volume IV 
Volume V 


$2,32907 
1,600 19 


3,92926 22,092 04 


Net Expenses 

Executive Secretary’s Office 
Expenses 
Salaries 

Communications (Postage, Telephone, Etc ) 

Stationery and Office Supplies 

Printing 

Rent and Maintenance 
Traveling Expenses 
Annual Audit 
Premium on Surety Bond 
Press Clippings 
Miscellaneous 


9,49402 
1,26387 
761 97 
62885 
3,136 61 
1,80792 
15000 
2000 
10565 
11085 


Treasurer’s Office 
Expenses 
Salaries 

Communications (Postage, Telephone, Etc ) 

Stationery and Office Supplies 

Printing 

Traveling Expenses 
Annual Audit 
Premium on Surety Bond 
Miscellaneous 

Annals of Internal Medicine Distributed Free 
to Life Members 

*93L32 Directorj (Cost of Production and 
Distribution) 

Depreciation on Furniture and Equipment 
Doss on Equipment Traded In 


48000 
45 00 
4150 
3 95 
176 54 
5000 
10000 
3200 


3,690.29 


17,479 74 


92800 

15600 

3 20238 
31799 
23 50 


Net Income for the Year 


$49,86281 


30 514 Of) 
$19 327.85 
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President White presented the matter of the College having an exhibit at the World’s 
Fair to be held in Chicago during 1933 under the title “A Century of Progress ” A Com- 
mittee from the Board of Regents had been invited by Dr Eben J Carey, m charge of 
Medical Section, Basic Science Division, Department of Exhibits, to a luncheon and an 
inspection tour of the plans for the exhibit The plans are going forward under auspices 
which promise very active and possibly an extraordinarily interesting and profitable Ex- 
position A plan and diagram of the entire exhibit had been shown In the scientific exhibit, 
it is proposed that a number of organizations should take part The American Medical 
Association, the American College of Surgeons, and many scientific and medical institu- 
tions of this country and abroad, will have exhibits 

An invitation had been extended to the American College of Physicians to do likewise 
There would be no charge to the institution for the exhibit space, but it would have to 
bear the expense of the preparation of the exhibit, its installation and supervision Dr 
Brown commented on a possible exhibit by the College, pointing out that an exhibit by 
the College, if entered, should be carefully worked up and well presented Dr Brown 
further pointed out that if the College undertakes the project, it probably would have 
to put it in the hands of a full-paid man, with power to act, secure information, appoint 
subcommittees and develop a scheme to be submitted to the College, perhaps, at their next 
meeting He expressed the opinion that the College cannot well keep out of the exhibit, 
and that this Exposition is the most important thing we have ever had for mass education 
m the purposes, aims and development of Internal Medicine in the United States 

In further discussion, President White suggested the possibility of a moving picture 
exhibit which could be run serially to show the physician m the process of making the 
physical diagnosis and applying these various methods of diagnosis, along with the scientific 
knowledge that we have, to the human body Dr White went on to sketch other possibilities 
of practically carrying this out The difficulty would be to concentrate on the things that 
would be most striking, most illustrative and most educational to the public The exhibit, 
if entered, should be of the highest class and yet so devised that the man of the street 
could get some conception of its meaning , yet it should be of interest and value to the best 
informed as well 

Following thereafter was a considerable amount of discussion, engaged 111 freely by 
all members of the Board, with the result that the following resolution was presented and 
regularly carried 

Resolved, that a Committee shall be appointed to investigate the feasibility of the 
American College of Physicians entering an exhibit in the International Exposition, A 
Century of Progress, to be held m Chicago during 1933, that this Committee be informed 
that an appropriation of five thousand dollars, and not exceeding ten thousand dollars, would 
be made available for such an exhibit, if necessary, and if approved, and that this Com- 
mittee shall report its findings, with plans, at the annual meeting of the College in San 
Francisco in April, 1932 

A further motion was regularly adopted, authorizing the President to appoint a Com- 
mittee as above provided President White appointed E R Loveland, Chairman, Dr 
Clement R. Jones and Dr James G Carr 

The Secretary-General, in accordance w’lth instructions from the Board of Regents, 
had drawn up the following resolutions, which were read by President White, and actcc 
upon as later indicated 

“The Officers and Board of Regents of the American College of Phj sicians rccon 
with profound sorrow the death of their friend and late associate, Dr Aldrcd Scott Wart nn, 
whose death occurred on May 23, 1931 

“No history of the American College of Physicians will ever be complete without 
reference to Dr Warthin's long and faithful service in the interest of the organization 

"Elected Second Vice President in 1923, he served in that capacity for two j'cars. 
to be made Fir<t Vice President m 1925, a position which lie occupied continuously un h 
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the time of his death As an Officer of the College, he brought to the counsel of the Board 
of Regents a keen mind which realized the needs of the College and ever sought to further 
its future development 

“As helpful as he was to the College m the capacity of an Officer, Dr Warthin’s 
greatest contribution to the success of this organization was as Editor of the Annals of 
Internal Medicine From the time that he assumed his editorial duties m the year 1923, 
the Annals progressed steadily in scientific value and importance At the time of his death, 
through his able editorship and untiring labors, the Annals of Internal Medicine had be- 
come one of the outstanding medical journals in the English language, devoted to internal 
medicine and its allied branches 

“Dr Warthin was a great pathologist, an able teacher and a distinguished scientist, 
whose researches brought not only great credit to him, but added to the prestige of 
American medicine 

“To his associates on the Board of Regents, his loss is of a deeply personal nature 
His wise counsel will be missed In his death the American College of Physicians has lost 
a staunch supporter and a faithful and efficient Officer 

"Be it Resolved, therefore, that this resolution be spread upon the Minutes of the 
meeting of the Board of Regents of the American College of Physicians, and that a copy 
be sent to Dr Warthin’s family to whom the Board of Regents express their deep and 
sincere sympathy” 

Upon motion made by Dr Stewart, seconded by Dr C R Jones, and regularly carried, 
it was 

Resolved, that the above resolution be adopted and published in the Annals 

The second resolution follows 

“The Officers and Board of Regents of the American College of Physicians record with 
profound sorrow the death of their late colleague, Dr Reynolds Webb Wilcox, on June 
6 , 1931 

“Dr Wilcox was one of the founders of the American College of Physicians He had 
the distinction of being its first President In this capacity he labored long and faithfully 
for the College Throughout his life he retained his interest in the affairs of the College, 
and missed no opportunity to further its success 

“In recognition thereof be it resolved that this resolution be spread upon the 
Minutes of the Board of Regents and that a copy be sent to the family of Dr Wilcox, 
to whom the Board of Regents wish to express their deep sympathy ” 

Upon motion by Dr Stewart, seconded by Dr C R Jones, and regularly carried, it 
was 

Resolved, that the above resolution concerning Dr Wilcox be adopted and published in 
the Annals 

Dr Piersol pointed out that some action should be taken with reference to Dr Leonard 
M Murray, who had previously been a member of the Board of Regents for a long time 

On motion by Dr Bierring, seconded by Dr James Alex Miller, and umnimouslv 
carried, it was 

Resolved, that the Secretary-General draw up a resolution to be dated as of December 
20 » 1931. concerning Dr Murray 

Authorization was granted by the Board of Regents for the two Committees on Cre- 
dentials to hold a joint meeting three or four weeks before the San Francisco Clinical 
Session to prepare recommendations for elections to Fellowship and Associatcslup at the 
San Francisco meeting 
Adjournment 

Attest E R Loidsnd 

ExccutK c Sccrrtar\ 
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Acknowledgment is made of the re- 
ceipt of gifts to the College Library of 
publications by Members, as follows 
Dr Archie A Barron (Fellow), Char- 
lotte, N C — i reprint 
Dr C H Cocke (Fellow), Asheville, N 
C — 2 reprints 

Dr Carl V Vischer (Fellow) Philadel- 
phia, Pa — i reprint 


Dr A G Sullivan (Fellow), Hot 
Springs National Park, Ark, was elected 
President for 1932 of the Hot Springs- 
Garland County Medical Society at its an- 
nual meeting in December 


In his official capacity as President of the 
U S Pharmacopoeial Convention, Dr 
Walter A Bastedo (Fellow), New York 
City, attended the Pharmacopoeial Confer- 
ence on Vitamin Standards, January 15 
After much discussion, the Conference, con- 
sisting of some 30 outstanding nutrition ex- 
perts, adopted the standards arrived at by 
the International Conference called by the 
Health Organization of the League of Na- 
tions in London, June, 1931 For vitamin 
A the unit is 0001 mg of carotene, for 
vitamin B, 10 mg of an absorption product 
of the antineuritic vitamin B, prepared ac- 
cording to the method of Seidell, for vita- 
min C, 01 cc of fresh lemon juice, and 
for vitamin D, 1 mg of the international 
standard solution of irradiated ergosterol 


Dr William Engelbach (Fellow), New 
York City, delivered an address before the 
Gemto-urmary section of the New York 
Academy on January 20, his subject being 
“Endocrine Factors Involved in the Devel- 
opment of the Genital System ” 


Dr A M Ornsteen (Fellow), Philadel- 
phia, Pa , has been elected President of the 
Philadelphia Neurological Society for 1932 
On January xi, Dr Ornsteen addressed the 
Men’s Club of the Philadelphia Ethical 
Societj on “Music m Medicine” 


Dr C H Cocke (Fellow), Asheulle, N 
C , is the 2nd Vice-President of the South- 
ern Medical Association for 1932 


Dr Leon T LeWald (Fellow), New 
York, gave an illustrated lecture on the 
“Evaluation of Roentgenology in Oto- 
Laryngology,” before the recently com- 
bined section of Oto-Laryngology of 
the Academy of Medicine Dr. Le- 
W aid especially stressed the value of 
iodized oil not only in the diagnosis, but 
also in the treatment of bronchiectasis 


Dr Ralph Oakley Clock (Fellow), New 
York City, Adjunct Professor of Medicine 
at New York Polyclinic Medical School, 
presented a paper on “Bacteriologic Testing 
of Catgut Sutures” before the Section on 
Medical Bacteriology, Immunology and 
Comparative Pathology at the Thirty-third 
Annual Meeting of the Society of American 
Bacteriologists in Baltimore, Maryland, 
December 28-30, 1931 


Dr Hj r man I Goldstein (Associate), 
Camden, N J , had a paper on “Kinetocytes 
—A New Fourth Blood Element” m the 
January issue of the Delaware State Med- 
ical Journal 

There is another paper by Dr Goldstein 
on “Kinetocj tes” m the Medical Review of 
Reviews (N Y), February, 1932 


At the Eleventh Annual Session of the 
Ohio Society of Clinical and Laboraton 
Diagnosis, held at Columbus, January 23 
1932, the following Fellows of the College 
contributed 

Dr W M Sheppe, Wheeling, W Va. 

"Diabetic Neuritis with Paralysis, 
Dr Walter Simpson, Dayton, Ohio, 
“Significance of Agglutination Tests 
in Tularemia and Undulant Fever, 
Dr F C Hodges, Huntington, W Va, 
“Nephritis and Nephrosis ” 


Dr Neil Andrews. (Fellow'), Oshkosi 
Wis , addressed the Winnebago Count} 
Medical Society on January 15, at Mcrc> 
Hospital, on "The Heart, Past and Pres- 
ent ” 


Dr Grant O Favorite (Associate), Phil- 
adelphia, Pa, is the author of an article 
“Pathogen Selects e Cultures in Chronic 


******* 
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Arthritis,” which appeared in the January 
number of the Hahnemannian Monthly 


Dr Albert F R Andresen (Fellow), 
Brooklyn, N Y, has recently contributed 
the following papers at meetings indicated 

January 5. “Importance of Oral Exam- 
inations” before the Second District 
Dental Society, Brooklyn, N Y , 

January 6, “Biliary Tract Diseases” be- 
fore the Sullivan Count} (N Y ) 
Medical Society, 

January 7, “Pre- and Post-operative Care 
in Operation on the Stomach” befoie 
the Brooklyn Surgical Society and 
Brooklyn Society of Internal Medi- 
cine , 

January 14, “Gastro-intestmal Allergy 
before the Passaic County (N J ) 
Medical Society, 

January 29, “Relation between Oral In- 
fections and Gastrointestinal Diseases 
before the New York Gastroentero- 
logical Association 

On February 15, Dr Andresen piesided 
at a meeting of the Medical Association of 
the Greater City of New York, of which 
he is Chairman for Brooklyn The speak- 
ers of the evening were Dr John B 
D’Albora (Fellow), Brooklyn, whose title 
was "The Treatment of Chronic Ulcerative 
Colitis,” and Dr Martin E Rehfuss (Fel- 
low), Philadelphia, whose title was “Med- 
ical Treatment of Gall Bladder Disease ” 


Dr Joseph C Doane (Fellow), Associate 
Professor of Medicine, University of Penn- 
sylvania Graduate School of Medicine and 
Temple University Medical School, Phil- 
adelphia, addressed the Broome Counts 
(N Y ) Medical Society at Binghamton, 
N Y , January 3, on “The Need for Co- 
operation Between the Doctor and the 
Nurse,” 011 January 27, Dr Doane ad- 
dressed the North End Branch of the Phil- 
idelphia County Medical Society on “Newer 
Methods in the Diagnosis and Treatment of 
Diseases of the End Arteries " and on 
February 4, Dr Doatic addressed the Ches- 
ter County (Pa ) Medical Socicte at West 
Chester, on “The Future of the Coinnnmil' 
Hospital ” 


Dr William C Boeck (Fellow’) was 
lecenlly appointed Senior Attending Physi- 
cian to the Los Angeles County General 
Hospital, and also w r as appointed to the 
Medical Faculty of the College of Medical 
Evangelists 

On January 15, Dr Boeck read a papei 
on “Colitis” before the staff of the U S 
Natal Hospital at San Diego 


I lie Section of Internal Medicine of the 
Los Angeles Counts Medical Association 
held a symposium on arthritis, February 3, 
1932, with the following Los Angeles Fel- 
low’s contributing 

“Arthritis Due to Definite Organism, 

Dr Roland S Cummings, 

Discussion opened 1 >\ Dr Roy Thom- 
as , 

\i thritis Due to Metabolic Disturbance-," 
Di S M Vila. 

Discussion opened 1 >\ Dr Paul B 
Roen , 

Vrlhritis Dcfoimans,’ 

Dr John V Barrow, 

Discussion opened bs Di William (, 
Boeck 

Dr John W Shuman (Fellow) and Di 
John V Barrow- (Fellow) are President iml 
Secretary respcclisels of the a fore mentioned 
organization 


Dr Samuel Weiss (Fellow) \cw \ ork 
City, demonstrated be lore the New York 
Phssician’s Association, Jamian 27 10 v 

a new Photographic Gastroscopc In ad- 
dition, Dr W r ciss showed for the first turn 
a color film depicting tile norm d md ah 
normal state of the stomach 


At the iniiual meeting of tile Iowa licit! 
\ssociation, held m Iowa Cite Jmtnry y> 
1032, the following Fellows ol the Collect 
contributed 

Dr Trcd M Smith Iowa Cii', Pre-' 

dents \ddrc«- 

Dr I. R Woodward M immi kite *\ 
(limed 'suidre mi 01 (orotnrs O, 
elusion 

Di II W R itlie low 1 Cite ( i«dn< 
Di-ti-c 1- Olumcd at tin l nmr 
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Years — Etiologic Types and Cluneal 
Manifestations 

Dr George B Crow Burlington, “The 
Prognostic Significance of Ceitam 
Signs in Chiomc Heart Disease,' 

Dr C D Mercer, West Union, “Diag- 
nosis of Cardiac Arrhythmias at the 
Bedside,” 

Dr Walter L Bierring, Des Moines, 
“The Lengthened Q Wave m Lead 
III,” 

Dr Frank M Fuller, Keokuk, "Devel- 
opment of Valve Lesions Beginning 
in Childhood" 


Di Albert S Hyman (Fellow) Directoi 
of the Wilkin Foundation for the Stud} 
and Pretention of Heart Disease, Beth 


Da\ id Hospital, New York, N Y, was the 
guest speaker at the February 2 meeting 
of the Lackawanna Countv Medical Socieli 
held at Scianton, Pa Dr Hyman’s ad- 
dress was upon “The Ii regularities of the 
Fetal Heait, A Phonocardiographic Dem- 
onstration ” 

Dr Hyman was also the guest speakei 
at the February 4 meeting of the Clinical 
Society of the Manhattan General Hospital, 
New York, N Y His paper w*as upon “The 
Clinical Syndrome of Coronar> Throm- 
bosis,” with a lantern slide demonstration 
The paper was discussed b\ Dr John H 
Cudmorc (Fellow*). New York, N Y, Dr 
A F Parsonnet (Fellow*). Newark, N Ji 
and Dr A Yaguda (Fellow*), Newark 
N J 


OBITUARY 


DR CARL DONALD CHAPELL 

Dr Carl Donald Chapell (Associate), 
Flint, Michigan, died Januaij 10, 1932, at 
the Graduate Hospital, Philadelphia, of 
carcinoma 

Dr Chapell was born in Genesee County, 
Michigan, March 3, 1878 He graduated 
from the Michigan College of Medicine and 
Surgery 111 1905 and soon after engaged 111 
general practice in Flint He became in- 
terested in Roentgenologv and in 1927 lim- 
ited his practice to this specialty He was 
roentgenologist of Iiurlej Hospital from 
1918 to 1929, and was responsible for the 
planning and equipment of the splendid X- 
ray and Plnsical Thcrapj Departments of 
that Hospital At the time of lus death, 111 
addition to the direction of lus own lab- 
orator}, he was roentgenologist at St Jos- 
eph’s Hospital and the Woman s Hospital 


He was a member ot the Genesee Count' 
Medical Society, of which lie was piesident 
m 1924, a member of the Michigan State 
Medical Societ}, and a Fellow of the Am- 
erican Medical Association He was a Fel- 
low of the Radiological Society of North 
America, and an Associate of the American 
College of Plnsicians since 1922 
Dr Chapell was a v cn progressive phv- 
sician and an untiring student 111 Ins spe- 
cialty Ahva} s fnendlj and helpful to l» s 
colleagues, lus professional life was marked 
b\ devotion to the best tenets of medical 
tradition He was an cxunplarv citizen 
whose unselfish service to the commumt' 
will long be remembered lie is survived 
b} lus wife, a son and a daughter 
(Furnished bv 

J ymi s D Bkou\ M D , F A CP. 

Governor for Michigan) 



The Relation of The Intestinal Tract and Diet 
to the Treatment of Arthritis* 

By Ralph Pemberton, MS, MD, FACP, and E G Peirce, A B , M D , 

Philadelphia, Pa 

Part One 


The Relation of the 
Intestinal Tract 

T HE problem o£ arthritis is the 
subject of an increasing amount 
of attention from the laboratory 
as well as the clinical standpoint Be- 
cause of this, various analyses of the 
problem which have fallen upon some- 
what barren soil are now beginning to 
receive the consideration they deserve 
This is true of so fundamental an as- 
pect of the problem as the classifica- 
tion of Nichols and Richardson, 1 first 
published m 1909, but only now be- 
coming widely known , and of cer- 
tain fundamental orthopedic considera- 
tions, regarding “postural exercise”, 
having to do with the mechanism and 
function of the body as a whole It is 
also true of the therapeutic importance 
of a low calorie diet in arthritis and 
of the etiologic importance of the 


♦From the Prcsbjterian Hospital and 
from the Orthopedic Hospital and Infir- 
marv for Nervous Diseases, Philadelphia, 
Pa ' 

Received for publication, Oct 31, 1931 
The work here reported is part of n 
stiuh on Chronic Arthritis in collaboration 
with Dr Robert B Osgood of Boston The 
expenses of the investigation were defraud 
bv contributions trom various sources, in- 
cluding a number of patients 


gastrointestinal tract and the therapeu- 
tic consequences secondary thereto 
This dietary phase of the question was 
developed by one of the present 
writers in 1912 and in a considerable 
number of subsequent publications, 
but has recently had additional em- 
phasis at the hands of Fletcher 2 This 
worker has adduced evidence from the 
x-ray standpoint relating to the intes- 
tinal tract which necessitates a further 
widening of our visual angle toward 
the disease 

That infection plays an important 
role m arthritis and many other condi- 
tions cannot be gainsaid The present 
article constitutes in no sense ail at- 
tempt to minimize its proven impor- 
tance The proper emphasis placed 
upon the infectious factors productive 
of arthritis and man) other conditions 
has resulted, however, in undue dom- 
ination of this concept and lack of 
liiquirv as to how infection operates 
In many instances the background 
upon which infectious processes be- 
come operative is laid long before 
these processes actually developed 
Ilereditv, the constitutional makeup 
the bodtlv configuration and other 
factors constitute prodroinata which 
should excite active suspicion and 
should usnnllv permit of prevent- 
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mg onset of the disease Neglect of 
these considerations cannot be con- 
doned in those who attempt to treat 
arthntics It is increasingly clear that 
factois quite other than infection may 
opeiate to induce and peipetuate the 
disease It is no longer sufficient to 
state that a ceitam oiganism was 
found in a tooth or prostate and to 
administer the lespective vaccine 
Therapeutics which begin and end 
here, already constitute, in the eyes of 
many students of the subject, evidence 
of unfamiliarity with it There can be 
no question in retrospect that hosts of 
arthntics have suffered because of 
first, extreme advocacy of the doc- 
trine of focal infection ; second, undue 
insistence upon, and even radicalism 
in, measures based on this concept, 
and third, because of the consequent 
exclusion of other measures, including 
even such generic agencies as those 
within the field of physical therapy 
From a somewhat more philosophical 
standpoint, inquiry is now being made 
as to why infection arises in certain 
persons, why many such persons re- 
main apparently well, why infection 
produces arthritis or other disease m 
some individuals, and how this result 
is brought about It is not possible 
today to give a final answer to any of 
these questions It is possible, how- 
ever, to outline a number of factors 
which are definitely involved in these 
problems and to indicate certain ther- 
apeutic corollaries of importance at- 
taching to them 

It is the purpose of the present 
article, therefore, to analyze further 
some of these factors , to adduce some 
corroboration of the work of others 
m relation to these factors , and to 


make more available to arthntics, 
thiough their medical advisers, certain 
forms of therapy which in consequence 
are seen to deserve greater emphasis 
In this brief article only the develop- 
ing aspects of the matter can be touch- 
ed upon and the leader is referred to 
previous publications'’ for fuller de- 
tails 

It has been pointed out by one of 
the present wi iters that reduction of 
diet is followed by definite benefit in 
a certain proportion of arthntics Sub- 
sequent clinical experience lias further 
incriminated the food intake and also 
the gastrointestinal tract m the pro- 
duction of arthritis In a long series 
of cases the writers and their associ- 
ates have been impressed by the fre- 
quency with which anatomical, topo- 
graphical and physiological abnormali- 
ties of the intestinal tract can be dem- 
onstrated m arthntics by x-ray 
studies 4 Others 5 have made the same 
observation 

In a recent series of x-ray studies 
Fletcher 2 has shown, however, that 
under appropriate conditions of diet, 
these abnormal configurations of the 
bowel, chiefly the large bowel, return 
toward or to normal This is so much 
the case that subjects of arthritis, 
characterized by bizarre configura- 
tions of the colon, may no longer be 
recognizable from x-rays taken in the 
convalescent period The implication 
is plain, that this abnormal condition 
is probably of etiologic and pathologic 
importance and that therapeutic effort 
which does not include consideration 
of this phase of the problem may be 
either incomplete or irrelevant It is 
of course appreciated that the range 
of normality in the configurations of 
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the intestinal tract is wide Some ap- 
parently normal persons possess ab- 
normal appearing colons This point 
is wisely emphasized by radiographers 
It would be improper, however, to 
fail to give adequate consideration to 
the matter on this ground alone and 
the analogy can well be cited of the 
hosts of apparently well persons who 
harbor abscessed teeth It should also 
be pointed out that the apparent em- 
phasis placed here upon the large 
bowel, to the relative neglect of the 
small bowel, is referable to the fact 
that the former only can be visualized 
and studied in any detail by x-ray 
processes under present conditions of 
technique In point of fact, the stom- 
ach shares in principle the deviations 
of the intestinal tract as a whole, as 
the gall bladder apparently may also 
This statement is made to disclaim 
the intention of confining attention to 
the large bowel, as is the vogue in 
some circles 

In the attempt to explain the gen- 
eral situation above outlined Fletcher 
has advanced the view that the en- 
largement and tortuosity of the bowel 
encountered, are referable to an un- 
balanced ration and avitaminosis In 
substantiation of this view he cites 
the observations of Rowlands , 0 and 
others 7 upon experimental animals m 
which these abnormalities have been 
produced by diets high m carbohy- 
drate and low in protein and vita- 
mms An interesting phase of the 
question arises from the fact that these 
animals are prone to infection in the 
course of this sv ndrome Indeed, Mcl- 
lanby and Green , 8 have reached the 
conclusion that inadequacy of Mtamin 
A is one of the essential factors in the 


development of low grade infections 
Tisdall et al 9 state that “a vitamin in- 
take below the amount required for 
normal metabolism may produce con- 
ditions of ill health other than those 
commonly recognized as deficiency 
diseases ” An important factor in the 
development of the general syndrome 
under discussion is the interesting ob- 
servation that animals which acquire 
abnormalities of the bowel of the kind 
mentioned, fail to do so, even upon an 
avitamin diet, if given a ration low in 
carbohydrate but containing an ade- 
quate protein content 

Fletcher observes that these several 
factors have been precisely those 
which, partly by intent and partly in- 
cidentally, have characterized the type 
of diet long advocated by one of the 
present writers in suitable cases of 
arthritis It is therefore wholly con- 
ceivable that the vitamins may play an 
important contributory role m the de- 
velopment of this syndrome The 
problem is complicated, however, and 
it is not possible as yet to dogmatize 
as to the relative importance of the 
three factors mentioned 

With the aim of attempting further 
analysis of the question twelve cases 
of chronic arthritis were studied and 
are here cited, in which the bowel 
showed more or less return toward 
normal, as described by Fletcher, fol- 
lowing successful treatment of the 
arthritic subject Thcv definitely' con- 
firm Fletcher’s conclusions m this re- 
spect Some of the x-rays illustrating 
the changes m the configurations of 
the bowel are not as striking as arc 
many of those reported by Fletcher, 
partly perliaps because the cases were 
not treated with this end in view and 
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partly because of differences m the 
time intervals or other factors Some 
are even more graphic It is note- 
worthy, however, that when the x-rays 
of the first nine cases were presented 
at random without any data to the 
writers, it was possible, by observing 
the x-ray of the bowel alone, to select 
m each instance the picture taken dur- 
ing ill-health and that taken during or 
after convalescence Typical x-rays 
are appended 

The lines of treatment m these cases 
differed and it becomes desirable to 
attempt some preliminary evaluation 
of the relative influence of the ther- 
apeutic factors operative If, for ex- 
ample, some cases of arthritis illustrate 
the phenomenon of the return of an 
enlarged and tortuous bowel toward 
normal, following removal of focal 
infection alone or the use of physical 
therapy, somewhat broader relation- 
ships might be entertained The fol- 
lowing cases do not all permit, as yet, 
of final conclusions but the etiologic 
and therapeutic importance of this 
phase of the problem justifies pre- 
sentation of the data at hand 

Case Reports 

Case I Mrs R C-n-l-y, aged 32, had 
atrophic arthritis of twelve years duration 
following typhoid fever She had no de- 
monstrable foci and presented a typical in- 
testinal form of case She made a practically 
complete recover}' on dietary control to- 
gether with betterment of her gastroin- 
testinal function and a broad program of 
rest, physical therapy and tonic medication 
The colon was long and dilated, with marked 
cecal stasis This picture yielded radicall} 
to treatment and an x-ray taken during can- 
't alescence showed a graphic contrast 

Case II Mrs H-K, aged 55, hyper- 
tropluc arthritis, in menopause She had no 
demonstrable foci but a long dilated colon 
with marked ptosis This patient improved 


clinically on a balanced regimen of rest, 
diet, improvement of intestinal function, 
massage, heat and postural exercises The 
x-rays taken during ill-health and convales- 
cence showed a marked contrast (See fig- 
ures 1 and 2 ) 

Case III Miss M A-l-s-n, aged 65, 
hypertrophic arthritis Typical intestinal 
case although she also had diseased tonsils 
She made a complete recovery along purely 
dietetic lines in the presence of diseased 
tonsils The gastrointestinal x-ray showed 
a long colon which improved markedly 
coincidentally with convalescence 

Case IV Mr W A-st-g, aged 31, had 
severe atrophic arthritis of four years dura- 
tion and wide spread involvement The ton- 
sils had been removed four years before 
On admission he presented prostatitis and 
three abscessed teeth The colon was long 
and dilated The focal infections were re- 
moved or corrected, and a proper dietary 
was instituted, together with correction of 
his gastrointestinal function A well bal- 
anced program of massage and tonic medi- 
cation was established and the patient made 
a complete recovery The contrasting x-ray 
pictures of the colon taken during ill-health 
and convalescence show marked differences 

Case V Miss T G-l-n, aged 48, had 
widespread atrophic arthritis She show’ed 
a marked clinical improvement on a re- 
stricted diet The intestine showed a very 
marked and relatively rapid improvement 
coincident with her clinical improvement 
Fuller details in Part 2, case xm (See fig- 
ures 3 and 4 ) 

Case VI Mrs Mc-m-r-a, aged 51, had 
hypertrophic arthritis of fifteen years dura- 
tion Her calf muscles were sore Diseased 
tonsils were removed, a sinusitis was treated 
and several abscessed teeth were extracted 
She showed a clinical improvement pre- 

sumably following the abo\e together with 
a regimen of regulated rest, modified diet, 
heat locally, general massage, and better- 

ment of intestinal function The bowel v 
rays showed a distinct contrast 

Case VII Miss J E-a-s, aged 55, hyper- 
trophic arthritis with Hebcrdcn’s nodes 

The onset abruptly followed a tonsillectomy 
and appendectomy two years previously 
This patient made a complete recovery' upon 
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dietetic lines coupled with improvement of 
the gastrointestinal function The x-rays of 
the colon taken during ill-health and con- 
valescence showed a definite contrast 
Case Fill Mrs S H-n-y, aged 68, had 
hypertrophic arthritis with malum coxae 
senilis which caused her much pain The 
muscles of her thigh were also very pain- 
ful Her diseased tonsils were treated local- 
ly At the time of her admission her left 
thigh showed little rotation and flexion of 
her thigh caused the lumbar spine to de- 
scend After a year of rest, diet, colonic 
irrigations, heat, massage and tonic medi- 
cation the function of her left hip was 
much improved, her colon picture showed a 
corresponding improvement 
Case IX Mrs H St— t, aged 48, had 
atrophic arthritis This patient presented a 
long redundant sigmoid together with 
marked dental infection The case improved 
after removal of the teeth and then “hung 


fire” Following correction of her diet and 
the marked intestinal stasis together with a 
full but well balanced program of physical 
therapy and tonic medication she made a 
complete recovery The contrasting x-rays 
of the colon showed marked differences 
Case X Mrs G-st-1, aged 70, had hyper- 
trophic arthritis Her knees showed large 
overgrowth and some displacement of the 
tibial heads She had diseased tonsils which 
were treated locally and two abscessed teeth 
which were removed After this, the patient 
experienced a further improvement on a 
regulated life wuth periods of rest, local 
and general massage and a modified diet to 
which she was very faithful for a long time 
At present, two jears later, she remains in 
excellent condition The x-ra\ s of the bowel 
showed definite contrast 
Case XI Miss E A-h— d-ge, aged S3, 
had atrophic arthritis This patient pre- 
sented typical gastrointestinal invalidism 



Fic 

Case II Mrs I H-k 
\ case of lnpertropluc arthritis with the 
colon showing ptosis, lack of tone, reduplica- 
tion, lack of liaustra and regurgitation 


I 

Cast II Mrs I H-k 
Appearance of the colon of the <anie pa- 
tient tollowing dietetic treatment Note the 
iniprou.mc.nt in tone h ui-.tr il marking*, and 
shape 
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Fig 2 Case II Mrs I H— k H\ pcrtroplnc arthritis 


and had In cd for years on a carbohydrate 
diet avoiding "acids”, meat, etc The ton- 
sils were buried and contained some pus 
but were not removed She made a com- 
plete recovery along dietetic lines coupled 
with improvement of her gastrointestinal 
function The x-ray picture of the colon 
showed a definite change after convalescence 
as compared with ill-health 

Case XII Mrs A M Gr- -n, aged 57, 
had hypertrophic arthritis This was purely 
a gastrointestinal type of case The ton- 
sils had been removed four years before 
without benefit. She made essentially a 
complete recovery along dietetic lines accom- 
panied by correction of her intestinal func- 
tion The contrasting x-ray pictures of the 
colon taken during ill-health and convales- 
cence show marked differences 

In few of the cases studied could 
any one single form of therapy be ad- 
hered to, to the exclusion of others 


It is possible, however, to e\ aluate 
with some confidence, the treatments 
used in each case. It is thus clear that 
the return of the bowel to or toward 
normal accompanies not only cases in 
which dietetics provided the dominant 
or exclusive therapy (cases III, V, 
and XI) but also cases in which the 
removal of focal infection (cases IV, 
VI and IX) and the exhibition of 
physiotherapy (cases II and X) played 
a conspicuous role 

It may be concluded from the data 
now at hand that the abnormal contour 
of the bowel encountered in arthritis 
is one consequence, probably a very 
frequent one, of arthritis m general, 
whatever its etiology It thus follows, 
as elsewhere 50 stressed, that once 
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established, the abnormal contour and, 
presumably abnormal function, of the 
bowel become an additional contribu- 
tory or causative factor in perpetuat- 
ing the disease Arthritis thus may be 
originated by an infection, the removal 
of which in no way influences secon- 
dary consequences of this general na- 
ture Furthermore, it is probable on 
theoretical grounds, and has been in- 
dicated on clinical grounds 11 that the 
above configurations of the intestinal 
tract, constitute, de novo, an original, 
exciting factor m the production of 
the disease They may apparently be 
congenital and suggestions of this aie 
not lacking in young children, as re- 
vealed by x-ray studies These con 


figurations may also be acquired 
through pregnancy, faulty posture and 
the various factors that make for vis- 
ceroptosis of which they often form 
a part The relation of heredity and 
the consequent bodily makeup of the 
individual to this phase of the prob- 
lem of arthritis becomes, therefore, of 
great significance and justifies the em- 
phasis placed upon it by Osgood and 
his associates 12 It may be remarked 
that m these cases the gall bladder may 
be large, it may fail to empty ade- 
quately during conduction of the x-ray 
dye study and apparently shares with 
the gastrointestinal tract as a whole a 
condition of atony The bile from 
such organs is by no means necessarily 



Fig 3 

Case V Miss T G-l-n 
Atrophic arthritis, with the colon show- 
ing a voluminous sigmoid, an elongated 
transverse portion, and lack of Inustral 
markings 


Case V Miss T G-I-n 
Colon of the came case of atrophic ar- 
thritis following dicttPc treatment 'I he 
ascending and transverse portions arc nar- 
rowed and shortened and haustrnl marl mgs 
appear where smooth surfaces form trie 
showed 
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Fig 4 Case V Miss T G-l-n Atrophic arthritis 


infected By the same token, the 
stomach may be atonic and present 
hypochlorhydria 

It is to be noted that both types of 
arthritis illustrated the change in the 
x-ray pictures of the bowel taken dur- 
ing ill-health and convalescence 

The dispassionate view to be taken 
is that the etiology of arthritis at large 


involves a cycle m which -various fac- 
tors are cooidmated and that no one 
can be justifiably stressed, etiologically 
or theiapeuticall), to the exclusion of 
the rest The ivritei s desire to empha- 
size that any concept of arthritis which 
fails to entertain consideration of these 
broad 1 elationships constitutes a grave 
injustice toward aithntics as a group 


Part Two 


Recent Developments in the 
use of Diet 

The above studies afforded* an ex- 
tension of experience in the use of 
dietetics and justify some review or 
recapitulation of this field of therapy 
in the treatment of chronic arthritis 
Another justification for this is to be 
found in the increasing emphasis now 


placed upon the two main types of 
arthritis and the consequent desirabil- 
ity of determining whether diet, or 
indeed any measure of therapy, has 
application more paiticularly or solely 
to either of these types 

In view of what has been said m 
Part One legal ding the configuration 
of the large bowel it becomes obvious 
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that the food intake and the intestinal 
function, using that term in its widest 
sense, are reciprocally concerned Em- 
phasis has properly been placed by 
Osgood, by the present writers and by 
others, upon adequate evacuation, 
especially by means of colonic irriga- 
tion, of the lower intestinal tract Un- 
duly popular with the laity, this has 
had considerable exploitation at the 
hands of certain enthusiasts A wholly 
“mechanical” view of the problem, 
however, is not justifiable and the 
question is apparently not one of 
purgation alone, or of “washing out” 
putrefactive material or bacteria from 
the colon As has elsewhere been 
stated,® the institution of an appropri- 
ate dietary often affords a more fun- 
damental approach to adjustment of 
the labors which the intestine is asked 
to perform Much or most of that 
which is remcn ed by irrigation is, pre- 
cisely that which is taken in by mouth 
Diet constitutes a difficult chapter, not 
to be entered upon lightly, but in some 
instances it constitutes also the sine 
qua non of successful therapy This 
statement is not to be interpreted as 
justifying narrow emphasis upon this, 
or upon anj other, aspect of treatment, 
because, as will be mentioned later, a 
coordinated and well-balanced attack 
is the great desideratum 

As alreadj stated, experience with a 
recent series of cases has made it pos- 
sible to determine definitely whether 
the beneficial influence of a diet is con- 
fined to either t}pe, thus throwing 
some light upon the eliolog} of the 
two t\pes This question will be de- 
\ eloped by first reciting the cases con- 
cerned 


Atrophic Cases 

Case XIII Th-r-a Ga-l-n, aged 48, had 
atrophic arthritis of fourteen years dura- 
tion, involving all the joints of her limbs 
Diseased remnants of tonsils had been re- 
moved on the ward eight months before the 
present admission She was costn e and 
had a very long, reduplicated colon with 
ileocecal regurgitation The patient was 
rested for a week m bed in the ward, on 
zuatd diet, before treatment was instituted 
The ward diet is such as is given m most 
hospitals and is fairly high in carbohyd- 
rates Objectively the patient became defin- 
itely worse during this week and her hands 
and knees became more swollen and pain- 
ful After forty-eight hours on a relative 
fast, to be described, her hands became less 
swollen and more wrinkled A further im- 
provement in hands, knees and other joints 
followed the regimen below 

First and second day — juice one orange, 
tid , ample water 

Third day — juice one orange, 1 cup cof- 
fee, 1 dram sugar 

Fourth day' — same as third, plus 8 ounces 
vegetable soup 

Fifth day — same as fourth day plus 3 
Uneeda biscuits 

Sixth day — semi-liquid 

Seventh and eighth days — 1221 caloric 
diet 

Ninth to thirty-eighth days — 1465 calorics 

Thirty -ninth day — 1800 calories 

It will be noted that on bed rest plus a 
high carbohydrate and high caloric diet the 
patient became worse On bed rest plus a 
low carbohydrate, low' caloric diet she be- 
came promptly and definitely better The 
improvement was beyond dispute and the 
patient volunteered similar evidence (Sec 
Part One, case V ) 

Case XIV Mrs M B-nc-t developed 
atrophic arthritis following, or 'oon after, 
an automobile accident six v cars prior to ad- 
mission She had typical lesions of atroph- 
ic arthritis in her hands Injections of 
Colev s fluid had given her some help The 
physical examination was mgativc cxo.pt 
for a slight anemia Infected tonsils and 
some abscessed teeth had been removed on a 
previous admission without benefit. During 
the first week of the present admission the 
patient was put to bed and allow cd to cat 
the ward diet She became dccidcdlv worse 
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as to swelling and pain m hands and knees, 
and was much discouraged After three 
days on the orange juice regimen described 
under Ga-l-n (Part Two, case xm) she 
showed improvement in her hands and felt 
better. The boggy swelling around the 
knuckles became much less noticeable and 
by the fifth day of the diet she could make 
a better fist. After five days on the orange 
juice diet she was given a day on semi- 
liquid diet, then for three days she was 
placed on 1403 calories and for the next 
six days on 1465 calories She was dis- 
charged under observation very much im- 
proved as the result of diet alone, and has 
remained so eight months later (See figure 

5 ) 


Case XV Miss El-n-r As-br-gc, aged 52, 
came m complaining of swelling and stiff- 
ness m her left hand and wrist which she 
had had for six months She had been rheu- 
matic all her life and had suffered much 
from stomach trouble, as a result of which 
she had been living, on medical advice, 
largely on various forms of carbohydrate, 
as being the most digestible foodstuffs She 
was costive and depressed The physical 
examination showed the heart slightly en- 
larged with a slight systolic murmur trans- 
mitted to the axilla The arthritis was of 
the atrophic t>pe Her tonsils were infected 
and she had one questionable tooth For 
various reasons these foci were not removed 
Gastrointestinal x-rays showed duodenal 



Fig 5 Case XIV Mrs M B-ne-t A case of atrophic arthritis with improvement 
under dietetic treatment The colon, by x-ray examination, showed marked changes coin- 
cidental with improvement 
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stasis, a ptosed colon, the tip of the cecum 
fixed, bowel empty only after sixty-six 
hours Atropine had helped her, but also 
made her costive She presented the typical 
characteristics of the gastrointestinal in- 
valid plus the syndrome of arthritis Rest, 
colonic irrigation combined with colonic 
massage and a well balanced diet fairly 
low in carbohydrate and high in fat, with 
generous amounts of green vegetables and 
fresh fruits have been responsible for this 
patient’s very striking recovery from her 
arthritic condition Her disposition seems 
to have changed completely She is now 
alert, cheerful and free from arthritis, ad- 
hering, though less rigidly, to the general 
principles of treatment 
Case XVI Mrs E St-kd-le, aged 52, had 
atrophic arthritis of six years duration This 
had followed diphtheria The patient walked 
with a cane with great difficulty and pain, 


because of flexion of her right knee to an 
angle of 45° She had also a tender right 
wrist and some pam in the left \\ rist, 
shoulders and elbows She was found on 
examination to have a sjstolic murmur, a 
rapid pulse and a blood pressure of 188/110 
She had bilateral sinusitis, posterior ethmoi- 
ditis and remnants of tonsils had been left 
from tonsillectomy She was treated locally 
and conservatively for her sinus condition 
without operation This patient was very 
tired and depressed during the first part of 
her hospital stay She exhibited improve- 
ment first following a day on a low calorie 
orange juice diet Her knee gradually ex- 
tended under a treatment that consisted of 
a diet of 1465 calories, part time bed rest 
heat and cautious massage to the knee dailj 
The diet of 1465 calorics which was used 
for two months was as follows 




Calories 

Calories 

Calories 

Calories 



Protein 

Fat 

Carbohydrates 

Total 

1 

1 egg, boiled 

271 

558 


85 


1 glass milk (hot) 

298 

818 

416 

157 


30 grams bread 

113 

36 

653 

80 


15 grams butter 

6 

118 6 


119 


250 grams orange 

62 

23 

871 

96 


Total 

75 

2621 

194 

535 

2 

Lettuce qs 






8 oz vegetable soup 






(strained) 






60 grams string beans 

2 

6 1 

47 

13 


Mayonnaise, 1 tbsp 

76 

1615 

13 

170 


150 grams apple 

18 

42 

664 

72 


1 glass milk 

298 

818 

416 

157 


Total 

412 

2536 

114 

412 

3 

100 grams chicken 

1316 

40 9 

86 

181 


50 grams spinach 

43 

19 

67 

28 


50 grams beets 

33 

5 

107 

14 


30 grams bread 

113 

36 

653 

80 


15 grams butter 

6 

1186 


119 


250 grams orange 

62 

23 

871 

96 


Total 

1573 

184 9 

178 4 

518 


75 

262 

194 

5*5 

41 

254 

114 

412 

157 

185 

178 

518 


Summarj 
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When the patient left the hospital she 
could walk with ease using a brace to pro- 
tect the right knee from strain She con- 
tinued on the diet in modified form and 
later discarded the brace She became en- 
tirely free from arthritis after following 
for many months the general principles laid 
down 

Hypertrophic Cases 

Case XVII Miss Mary A , aged 65, 
came in complaining of stiffness, aching 
and soreness in limbs and back, especially 
the knees, of five years duration She had 
hypertrophic arthritis (figure 6) She gave 
a history of having severe eczema over a 
long period of time for which she had been 
treated by x-ray The patient had formerly 
suffered from headaches Her menopause 
had been attended by unpleasant manifesta- 
tions When first seen she had vertigo and 
was usually costive 

The physical examination showed a 
slight woman, reasonably well nourished, 
whose hands and knees gave evidence of 
hypertrophic arthritis In all respects ex- 
cept those to be mentioned, her examina- 
tion was not noteworthy, the cardiac dull- 
ness was slightly increased to the left, a 
systolic murmur was heard at the aortic 
cartilage and at the xyphoid, loudest at apex, 
with a leathery first sound , she had scattered 
rales in her chest, her liver border was pal- 
pable, in the upright position her abdomen 
was full and prominent Her legs were 
both “bowed”, especially the right, because 
of external slipping of the tibial head and 
her feet were flat with some pronation Gall 
bladder x-ray dye studies showed a non- 
functionmg gall bladder Gastrointestinal 
x-ray studies showed a tortuous colon, sig- 
moid dilatation and ileocecal regurgitation 
She had definitely diseased tonsils which, be- 
cause of her age and cardiac condition, were 
not removed A study of her dietary intake 
revealed that she ate an average of 1709 
calories She was given bed rest with gen- 
eral massage three times a week together 
with heat and massage as needed locally 
She was put on 1540 calories consisting of a 
generous green vegetable ration, fresh fruit, 
butter, cream, meat and eggs, with relatively 
little carbohydrate After thirteen days this 
was increased to 1700 which differed from 


the diet the patient had chosen for herself 
m being lower in carbohydrate and higher 
in fat After eight days on 1700 calories 
the patient was allowed 1958 calories which 
included 1 dram of 01 morrhuae, t i d Five 
days later the diet was again reduced to 
1540 calories After two months in the hos- 
pital she left on 1700 calories During her 
stay she made a decided improvement in her 
comfort in walking She continued on her 
regimen outside with steady advance in the 
use of her limbs and is now well, two years 
later This patient nevei had colonic irri- 
gations A picture of her colon taken after 
her convalescence shows that the colon has 
become less distended, shortened m certain 
parts, and that it shows the normal haustral 
markings more plainly 
Case XVIII Mrs Ada G-l-t, aged 54, 
had hypertrophic arthritis She was a 
slight, nervous woman without much reserve 
strength She came in complaining of stiff- 
ness and pam in her hands, knees and back 
She had suffered from arthritis for nine 
years She complained of tingling of her 
fingers and shms She had cramps in her 
arms when carrying things Her tonsils were 
out She had no demonstrable focus of infec- 
tion Her blood pressure was 130/85 Her 
physical examination revealed that she had a 
slight systolic murmur, but no cardiac en- 
largement Her right kidney, or liver, or 
both, were palpable She had some tender- 
ness over the gall bladder region Her left 
foot was somewhat pronated She rocked 
her hips in walking though both femora 
flexed and rotated well Her hands showed 
hypertrophic changes X-ray of the gastro- 
intestinal tract and colon picture by enema 
showed the colon to be of a contracted type 
She showed no advance on a regimen of 
rest, massage, bakes and colonic irrigations 
She gradually improved, however, on a low 
caloric diet, inaugurated by a four day 
period of orange juice, oz xn, q d After 
four weeks on a restricted house diet this 
was repeated with the addition on the second 
day of 1 dram of sugar, and four fluid drams 
of whiskey to each portion of orange juice 
This was followed by a diet of 1062 calories 
of such a character that it would be ab- 
sorbed high m the intestine This diet con- 
tinued for two days, after which two Unccda 
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biscuits were added for two days The 
house diet was then allowed for two dajs 
after which she was given for ten days a 
diet of 1500 calories, which was then raised 
to 1800 calories The definite improvement 
in arthritic symptoms which the patient ex- 
perienced at the end of her hospital stay 
was even more marked later after she had 
spent some time in a high dry altitude She 
became able to lead an active life, riding 
horseback and entering into various pur- 
suits, whereas when first seen she was a 
limping invalid She was last seen “doing” 
a European art gallery on foot 
Case XIX Mrs B-r-ch, aged 52, had 
clear-cut hypertrophic arthritis There were 
no focal infections Her hands were in- 
volved to such an extent that she was unable 
to make a good fist After being placed on 
the restricted diet described below, the pa- 
tient became able in 6 days to flex her fin- 
gers markedly better 


First day — juice of one orange three times 
a da> 

Second daj — as above plus 1 cup of clear 
coffee and 1 teaspoonful sugar 
Third day — as above plus 8 oz of strained 
vegetable soup 
Fourth day — as above 
Fifth day — as above plus 3 Uneeda bis- 
cuits 

Sixth day — semi-liquid diet 
Seventh day — 1000 calories 
Eighth to thirty-eighth day — 1200 calorics 
After that — 1465 calories 
The patient showed further improvement 
subsequently and was quite well nine 
months later 

Observations made on certain of 
the cases studied hate amplified other 
observations made in the army, previ- 
ously reported , 14 hating to do with 
the application of dietetics m a radical 
manner intolving underfeeding or 
starvation 
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It was observed m the arm)' that 
under conditions approaching starva- 
tion a surprising degree of restoiation 
of function sometimes took place in 
joints which had apparently been 
largely or wholly ankylosed This 
ankylosis was obviously of fibrous 
nature but there apparently takes 
place at times under these circum- 
stances a relatively rapid impro\ e- 
ment of local physiological processes, 
including possibly absorption of de- 
tritus, which results m a betterment of 
function that may be of the first im- 
portance to the arthritic subject 
Thus, m advanced cases of the 
Strumpell-Marie type of atrophic 
arthritis, the spondylitis ossificans 
ligamentosa of Knaggs, there is usual- 
ly definite limitation of movement m 
hips, knees, wrists, etc Within the 
bony limitations of such residual 
movement, however, thickening, con- 
tracture and adhesion of the joint 
structures may further lead to com- 
plete or nearly complete immobility 
It would appear from the as yet limited 
number of observations available, that 
sharp curtailment of diet, approaching 
starvation, may bring about restora- 
tion of movement within the range of 
true joint movement remaining, to a 
degree which has not been regarded 
as possible Some analogy to this is 
seen in animals suffering from exper- 
imental rachitis in which a short pe- 
riod of starvation inaugurates proc- 
esses of regeneration in the bone not- 
withstanding the inevitably unfavor- 
able prognosis as to life if the starva- 
tion be maintained 15 It is therefore 
valuable to cite the following two 
cases illustrative of this general state 
of affairs m arthritis 


Case XX M-rg-t C-m-r, aged 24, had 
had atrophic arthritis for two >ears with 
pain and swelling in knees, ankles, hands 
and wrists There was limitation of motion 
amounting nearly to ankylosis All detect- 
able foci were eliminated She was in the 
hospital for two periods, the first for three 
months, during w'hich time she made a lim- 
ited improvement on physiotherapeutic 
treatment On the next admission nearh 
a j ear later, she w*as put to bed and given 
a low caloric diet During the regimen 
she was given no treatment other than 
rest and a low' intake of food The pro- 
gram w'as as follow's 

First and second days — juice of one 
orange, t i d , ample wrnter 
Third to eighth days inclusive — as aboie, 
plus 1 cup coffee, plus 2 drams of 
sugar. 

Ninth to eleventh day, inclusive— 10/8 
calorics 

Twelfth to fifteenth day inclusive— 1196 
calories. 

Sixteenth to twenty-first day inclusive— 
1278 calories 

Twenty-second to forty-fifth day in- 
clusive — 1480 calories 

Six days after inauguration of the diet 
the patient had a larger range of motion 
in her w'rists, upon measurement, and ! ess 
tenderness in a swollen finger as observed 
by three persons Subsequently the patient 
did well when able to adhere to the prin- 
ciples of treatment though the circum- 
stances of her life made this difficult and 
sometimes impossible She has recenth 
married 

Case XXI C-l-a D-v-k-n, aged 27, had 
atrophic arthritis of thirteen years dura- 
tion Practically all joints were involved 
and the left hip was ankylosed* the right 
hip was becoming stiff and painful The 
condition had been very stubborn and the 
patient experienced no improvement on 
Small’s soluble antigen, on bakes, on mas- 
sage or on colonic irrigation She was 
given a sharp restriction of diet as follows 

First day — juice of one orange, t id, 
ample water 

Second day — juice of tw r o oranges, 2 
drams sugar, ti d , 

Third dav— juice of one orange, tid , one 
cup of coffee, 2 drams of sugar, 8 
ounces strained vegetable soup 
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Fourth day — as above, plus two Uneeda 
crackers 

Fifth day — liquid ward diet 
Sixth day to eighth day — house diet 
Ninth day to twelfth day — 1065 calories 
Thirteenth to fourteenth day — house diet 
Fifteenth to twenty-fifth day — 1403 calor- 
ies 

By the fourth day there had occurred an 
increased range of motion m the right lnp 
which had previouslj yielded to no other 
form of treatment This betterment was 
maintained during the period of her staj in 
the hospital and subsequently (See also 
case 26 in reference 14 ) 

The recital of these last two cases 
is perhaps rather of academic than of 
therapeutic interest because the pro- 
portion of cases with fibrous ankylosis 
wluch would so respond is doubtless 
small and such cases must be carefully 
selected Furthermore, the improper 
use of such measures might work great 
harm in some subjects of unstable 
equilibrium, especially in the presence 
of hidden infections, masked tuber- 
culosis, etc 

A recital of the above series of nine 
cases shows clearly the undoubted in- 
fluence of a restricted diet in the treat- 
ment of piopcrly selected cases of 
arthritis A number of cases are de- 
tailed in which no complicating form 
of therapy was brought to bear The 
two main types of arthritis, atrophic 
and hypertrophic, each showed great 
improvement or full recovery as a re- 
sult of the same measures This im- 
plies some commonality of etiology 
and pathology and will be made the 
basis of another communication A 
chief point at issue here is that to 
withhold the possible benefits of diet 
from either tjpe, on the basis of a 
prion convictions relating to different 
treatment of the two t\ pcs is often to 
manifest an injustice toward the 


arthritic sufferer It is not lecom- 
mended that cases of aithutis, cn 
masse, be tieated in tins way because, 
as the wittci s have repeatedly em- 
phasised, the successful therapy of 
aitlintis consists in a propet ly cootdi- 
nated use of the vatious meant) cs 
available in this disease 

It is particularly to be stiessed that 
the nteasuics appioachmg starvation 
detailed in these cases be not applied 
to artln ittes in any wholesale way 
The i cadet is specifically cautioned on 
this point Undet feeding fot any pur- 
pose is a two-edged tool zvlncli must 
be ett cunts pcctly used The propriety 
of instituting dietetic treatment m 
arthritis must be determined independ- 
ently in all cases The factors con- 
cerned here have been discussed else- 
where at length, and the reader w’ho 
contemplates applying these measures 
is urged to consult the references 10 
cited for the necessary details 

Bearing m mind the precautions em- 
phasized, it is to be pointed out that 
the use of diet constitutes in many 
cases a foundation for other lines of 
therapy which alone w'ould be futile 
The state of affairs favorably influ- 
enced by a low dietary is probably 
present in many or most arthntics but 
the extent to which the influence of 
this measure can be brought to bear 
is strictly conditioned b\ the nature of 
the causes of the arthritis, the extent 
to which these causes can be rcmoicd, 
the nutrition of the patient, the evict- 
encc of complications, the degree and 
chronicitj of lmahdism. the evtent 
of the actmties of the subject, and 
main other factors 

Fmalli, brief prelimman mention 
can be made of the fact tint m a 
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series of four cases of arthritis repre- 
senting both the atrophic and hyper- 
trophic variety it has been possible to 
bring about sharp subsidence of the 
disease on the basis of a low caloric 
and low carbohydrate intake in which 
all vitamins were definitely excluded 
Improvement was none the less rapid 
or marked, however, and the implica- 
tion is plain that the presence of vita- 
mins does not constitute the essential 
factor m the production of the benefit 
achieved This observation does not 
exclude the possibility that the vitamin 
content of the diet importantly influ- 
ences the development of and recovery 
from the syndrome discussed The 
analogy of reparatory processes under 
conditions of starvation in rachitis in- 
duced in experimental animals by 
avitamin diets may have application 
here At present, however, the indi- 
cations are that the low caloric diet 
per se constitutes the essential factor 
m the experiments mentioned and that 
the role of the vitamins becomes influ- 
ential in a somewhat more indirect 
manner and especially over long pe- 
riods of time 

Summary 

Attention has previously been 
drawn to the frequency with which the 
syndrome of chronic arthritis, both 
atrophic and hypertrophic, is accom- 
panied by enlargement and tortuosity 
of the large bowel Corroboration is 
afforded, m the present contribution, of 
the work of Fletcher who has shown 
that, with institution of the type of 
diet previously described by one of the 
present writers, the bowel so distorted 
may return to or toward a normal 
contour Apparently the condition de- 


scribed may sometimes be congenital 
or it may be acquired Once estab- 
lished m the course of cases of dif- 
ferent primary etiology, the condi- 
tion described may constitute an addi- 
tional contributory factor m prepetuat- 
tng the disease Arthritis may thus 
be originated by an infection, the re- 
moval of which m no way influences 
secondary consequences of this nature 
It is equally probable that the above 
configuration and ensuing dysfunction 
of the intestinal tract also constitute 
an originally exciting factor in the pro- 
duction of the disease 

Dietetic therapy affords the sine qua 
non of successful treatment in a large 
number of cases of arthritis Such 
therapy should he applied , howevei , to 
appropriate cases only, and on the basts 
of a familiarity with the pnnciplcs 
concerned and with the limiting fac- 
tors to which refeiences are given m 
the text 

In amplification of earlier work, it is 
shown that under conditions of under- 
nutrition approaching starvation, n ot 
only may the active symptoms of the 
disease subside but there may be also, 
occasionally, an absorption of detritus 
or pathological exudate in or around 
joints, nearly or quite ankylosed, 
which reduces the amount of limita- 
tion to motion imposed by the exist- 
ing fibrous contractures In suitably 
selected cases the gam so achieved, 
though necessarily of small extent be- 
cause of bony impingements and the 
like, may have great significance lor 
the activities of the patient 

Finally, preliminary report is made 
of the fact that cases of both types of 
arthritis have experienced sharp im- 
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provement upon low calorie diets from 
which all vitamins were definitely ex- 
cluded While in no way negativing 
the role of the vitamins m relation to 
the rheumatoid syndrome as a whole, 


m the sense above discussed, it is clear 
that the reduced food intake and not 
the presence of vitamins primarily de- 
termined the immediate and sharp ben- 
efit observed 
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Toxic Granulocytopenia, Purpura 
Hemorrhagica and Aplastic Anemia Following 
the Arsphenamines* t 

By Adolph B Love man, A B , M D , Ann Arbor, Michigan 


ENATOR 77 m 1888 reported four 
fatal cases of acute infectious 
pharyngitis Unfortunately no 
bacteriological or hematological studies 
were made Fourteen years later 
Brown 70 reported the first case of acute 
infectious pharyngitis with complete 
blood studies The patient showed a 
marked leukopenia and on one occasion 
the polymorphonuclears were reduced 
to one per cent. From then until 
Schultz 76 reported his cases of agranu- 
locytic angina, examples of an agranu- 
locytic blood picture were described by 
Schwartz, 73 Turk, 72 and Marchand 74 
As early as 1920, Moore and Foley 7 
reported agranulocytic blood pictures 
following the arsphenamines Since 
then many cases have been added to 
the literature 

A voluminous literature is now avail- 
able on agranulocytic angina, most of 
which has appeared within the past 
few years One of the most com- 
plete and enlightening is that of Bald- 
ridge and Needles 56 They are entire- 
ly justified in their condemnation of 
the term 'agranulocytic angina ’ They 

♦Studies and contributions of the Depart- 
ment of Dermatology and Syphilology of 
the University of Michigan Medical School, 
service of Dr Udo J Wile 
tReceived for publication, July 28, 1931 


have shown very clearly and accurately 
that a-granulocytosis means, either an 
absence of a certain type of non-granu- 
lar adult cell of myeloid origin (abnor- 
mal neutrophil), or else the term is de- 
rived from a-granulocyte-osis, in which 
case it would mean an absence of in- 
crease of granulocytes, that is a normal 
count In modern medical nomencla- 
ture neither of the above interpreta- 
tions is accepted Since agranulocytic 
angina m the modern sense can exist 
without a true angina of the throat, 
this is added indication that Schultz's 
agranulocytic angina is an inadequate 
terminology No doubt that which 
Schultz had m mind was a diminution 
to absence of granulocytes associated 
with a necrotic process in the throat, 
of unknown etiology, which terminated 
fatally Since various factors can pro- 
duce the above syndrome, which is 
preferably called granulocytopenia 
(Harkins 64 ), it is felt that wherever 
possible adjectives should indicate 
etiology, such as toxic or septic granu- 
locytopenia For the cases described 
by Schultz, any of a number of names 
are more adequate, namely, idiopathic 
granulocytopenia, idiopathic granulo- 
penia, or if it is desired to emphasize 
the necrotic process in the throat, idio- 
pathic granulocytopenic angina At 
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the present time evidence is against 
idiopathic granulocytopenic angina be- 
ing a clinical entity and favors its be- 
ing a syndrome caused by various 
etiological factors Time alone will tell 
whether there is some hitherto un- 
known cause responsible for the con- 
dition described by Schultz 

Evans, 58 at Johns Hopkins, first 
reported a case of hemorrhage follow- 
ing arsphenamine, in 1916 At the 
time, however, he regarded this as a 
mere incidental finding It remained 
for three French workers, Leredde, 48 
Labbe and Langlois, 33 three years 
latei, to bring this before the eyes of 
the medical profession 

Farley, 0 in 1930, in reviewing the 
literature of all cases of bone mar- 
row depression following the arsphen- 
amines reviewed 39 cases and added 
7, making a total of 46 cases If, m 
our study cases have been uncovered 
which Farley failed to report, it is no 
fault of his, for such complications 
have been hidden under various titles 
and the articles have appeared m many 
languages, as well as m rather obscure 
magazines It is entirely possible that 
certain cases have been unintentionally 
omitted from this report, but to our 
knowledge all cases available ha\ e 
been included Many of the cases 
were unsuited for complete studies, 
but were used wherever possible m 
compiling our statistics 
A total of 64 cases of post-ars- 
phenanune blood djscrasias were 
found m the literature, with 31 deaths, 
a mortality of 48 per cent Neoars- 
phcnanune a\as the drug employed in 
35 cases with 17 deaths, old ars- 
phenanunc was used in 10 cases with 
5 deaths , sulpharsphenamtnc in 6 


cases with 3 deaths, silver arsphena- 
mme m 2 cases with one death , mixed 
arsphenamine therapy m 8 cases with 
4 deaths In addition, other arsphena- 
mine preparations were used, the 
specific types of which were not stated, 
and m this group there were 3 cases 
with one death 

In the cases reviewed it was found 
that arsphenamine preparations at- 
tacked each element of the bone mar- 
row, producing 30 cases of aplastic 
anemia with 18 deaths, 14 cases of 
purpura hemorrhagica with 5 deaths, 
and 15 cases of granulocytopenia with 
6 deaths 

Under aplastic anemias have been 
giouped those cases in which there 
was a depression of all the elements 
composing the bone marrow', namel) 
red blood cells, platelets, and pol)- 
morphonuclear leukocytes, w'hereas m 
the group of purpuras lia\e been in- 
cluded only those cases m which the 
platelets were reduced The term 
granulocytopenia has been resen ed 
for those cases m W'hich only the poly- 
morphonuclear white cells were di- 
minished With the aboae classifica- 
tion m mind it is obvious that our 
cases of aplastic anemia include both 
cases of clinical purpura hemorrhagica 
and granulocytopenia Our own case 
reports follow’ 

Casi RrroKT* 

Case I T Y, age 53, white mile This 
patient entered the hospital on August 8. 
1930, because of rapidl> failing \ision He 
ga\c a historj of a chancre eight jears be 
fore with treatment consisting of four in 
jcctions of neoirsphcnumnc with apparcntlx 
no reactions 

Cssenhal Physical /'» du os E \ c s 
Argall-Robcrt«on pupils and p-irinn optic 
atropln in l>oth cacs Heart \eccntua- 
tion of both the aortic and pulinoTC *cc- 
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ond sounds Liver and Spleen Neither 
were palpable Knee Jerks Present onlv 
on reinforcement A diagnosis of central 
nervous system syphilis was made and he 
was started on treatment He received each 
week for four weeks an intravenous injec- 
tion of old arsphenamine (0 3 gm , 0 4 gm , 
0 5 gm ) , intramuscular injections of bis- 
muth salicylate 2 grains , and intraspinal 
injections of 0004 gms of old arsphenamine 
mixed with 4 to 6 cc of the patient’s own 
spinal fluid The patient suffered no reac- 
tions following the first three courses He 
received his last series of injections on 
August 29, 1930 

Cow sc m the Hospital 9-1-30 Com- 
plained of marked weakness associated with 
pain m chest, back and abdomen Tempera- 
ture 101 4 degrees Fahrenheit 

9-3-30 A mild stomatitis which was 
noted late m the evening the day before 
had become worse and the breath was 
very offensive Blood studies revealed a 
marked leukopenia associated with a rela- 
tive monocytosis Only an occasional poly- 
morphonuclear cell could be found There 
was a mild secondary anemia present The 
temperature was 102 4° 

9-4-30 The patient became drowsy and 
complained of severe sore throat and dys- 
phagia Blood studies were again made 
and no polymorphonuclears were found 

9-5-30 Blood pressure dropped 10 to 15 
mms and adrenalin, minims 5, 1 1 d , was 
commenced 

9-6-30 Threat showed a diffuse dirty 
gray exudate which was moderately adher- 
ent to the underlying structures Cultures 
were negative for Klebs-I.offler organisms 


but showed a suggestive growth, presum- 
ably diphtheroids These were repeated 
with similar interpretations The patient 
was given 1 gm of sodium thiosulphate in- 
travenously 

9-7-30 In view of the suggestive positive 
cultures, the patient was transferred to the 
Contagious Hospital and given 20,000 units 
of diphtheria antitoxin, after which he 
made an uneventful recovery He was dis- 
charged with an essentially normal blood 
picture on 9-25-30 

Additional Laboratory Data The blood 
Kahn was positive as was that upon the 
cerebrospinal fluid Agglutination tests were 
negative for B typhosus , paratyphosus A 
and B, B abortus and B. mclitensis The 
blood culture showed no growth Non- 
protem nitrogen determination was 36 5 
mg per 100 cc of blood X-ray examina- 
tions of the lungs were negative 

Discussion of Case I In the above 
case there were no warning signs of 
arsphenamine intoxication until after 
the fourth injection of arsphenamine, 
so it is felt that the complication was 
unavoidable It is unfortunate that a 
complete blood count was not done on 
entrance, for had such been done it 
would have been possible to know 
whether there was present a preexist- 
ing neutropenia The day the patient 
complained of marked dysphagia and 

sore throat no polymorphonuclears 

could be demonstrated in the blood 


Blood Findings m Case I 

Date W B C Polys Monocytes Lymph Eos Bas RBC Hgb Remarks 


9- 3-30 2400 Rare Predominant 

9- 4-30 3000 

7700 0 70 

In addition there were 3% “blast” 
lymphocyte The red blood cells were 
increased in number 
9- 7-30 


9-10-30 5850 40 12 

9-17-30 4600 57 5 

One myeiocyte was found 


4,430,000 75 

12 1 3,890,000 61 , 

cells and 13% “mashed” cells and one a tyP*^ r 
essentially normal and the platelets were slight y 

Antitoxin 
and sodium 
thiosulphate 

50 3 60 

34 2" 1 
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stream Roberts and Kracke 70 have 
shown conclusively that there is first 
a bone marrow depression which is 
followed in a few days by a hematog- 
enous demonstration of granulocyto- 
penia Three to four days may elapse 
even after this is discovered before 
the patient complains of any clinical 
symptoms In view of the above, it is 
quite probable that the blood count 
would have shown a mild reduction 
in polymorphonuclear cells before the 
onset of the patient’s symptoms The 
patient suffered a temporary exhaus- 
tion of his granulocytes with a tempo- 
rary failure at production of them 
This, no doubt, predisposed him to in- 
fection with the ordinary bacterial 
flora, producing a rather marked 
stomatitis, ulcerative pharyngitis, and 
tonsillitis 

This case cannot be* called one of 
aplastic anemia because there is an in- 
crease in the platelets and only mild 
diminution of the red blood cells, no 
more than one would ordinarily expect 
from any acute infection It actually 
fits in somewhere between a granulo- 
cytopenia and aplastic anemia and is 
an excellent illustration of how ars- 
phenamme can affect various combi- 
nations of bone marrow elements The 
symptoms, however, as well as the 
clinical findings, were probablj caused 
bj the failure of the bone marrow to 
produce polj morphonuclear cells m 
sufficient numbers, and therefore this 
case is considered one of toxic (ars- 
phenannne) granulocj topcnia There 
is no adequate explanation for the in- 
crease m the monocjtes except that it 
is a well known fact that when for 
am reason the polj morphonuclear cell 
is unable to rc>pond to an infection it 


is the monocyte that takes its place 

In spite of the negative cultures for 
Klebs-Loffler organisms, antitoxin 
was given, following which, the patient 
commenced to improve Whether the 
injection of antitoxin was coincidental 
with the crisis or w'hether it stimulated 
the exhausted bone marrow to further 
proliferation of granulocytes is impos- 
sible to state, although it is felt that 
the former is probablj' true 

Several cases ha\e been reported in 
the literature paralleling the above 
The one that is practically identical is 
that reported bj' W llson 50 Dodd and 
Wilkinson , 11 Moore and Foley 7 Fos- 
ter , 37 Pouzm , 30 Gougerot, Barthelemj 
and Uhry 27 all report cases aery simi- 
lar to the author’s 

Case II J M , age 19, white female 
This patient entered the Department of 
Dermatolog> and Svphdologv on Feb 20, 
1931, with acti\e sccondar\ svplnlis She 
had had no previous antis> philitic treatment 
Ph\sical examination mealed m addition 
to a follicular and maculo-papular sjphihde, 
a palpable spleen The rest of the ph> steal 
examination was negative with the excep- 
tion of some tenderness in the left lower 
quadrant caused from a pelvic inflammatorv 
disease Laboratorv findings were negatne 
on entrance 

Treatment 2-20-31 Intravenous mjee- 
jcction No 1, arsphena- 
mine, 3 gm 

Intramuscular injection No 
1, bismuth salicv htc, grains 
2 

No reaction 

2-24-31 Intravenous injec- 
tion No 2 arsphemmme 

4 gm 

No reaction 

2-25-31 Intravenous injec- 
tion No 3 arsplienamuic 

5 pan 

Course in the IIo<f 'at Two dav* follov - 
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mg the last injection the patient became 
nauseated, vomited, and complained of pain 
m her left lower quadrant Her tempera- 
ture was 102 degrees Six hours later the 
temperature rose to 104° A blood count 
revealed 7200 white blood cells and 70 per 
cent polymorphonuclear cells On March 1, 
1931, the patient presented a toxic erythema 
She was placed on sodium thiosulphate daily, 
forcing of fluids, saline catharsis and alka- 
hnization For the next six or seven days 
she ran a very stormy course , her tempera- 
ture continued to climb, reaching as high 
as 107° Hypodermoclysis, protoclysis, and 
intravenous glucose were resorted to On 
March 8 rather marked improvement was 
noted, the edema of the face, which had 
appeared conjointly with the toxic erythema, 
began to disappear, as did also the rash 
The next day, however, the blood examina- 
tion revealed a marked granulocytopenia, 
and the patient complained of sore gums 
Examination, however, revealed no ulcera- 
tions or hemorrhage Twenty-four hours 
later no polymorphonuclears could be dem- 
onstrated in the blood stream From March 
10 to March 18 the patient received three 
transfusions of whole blood The appetite 
commenced to improve, as did the blood 
picture With the reappearance of the poly- 


morphonuclears m the blood stream there 
was a disappearance of the sore gums 
There developed at this time a thrombophle- 
bitis in the left arm and many subcutaneous 
perineal abscesses necessitating drainage Ex- 
amination of the pus revealed numerous cocci 
and several newly-forming polymorphonu- 
clear leukocytes On March 30 her condi- 
tion had improved to such an extent that 
she was given her second injection of bis- 
muth salicylate She made an uneventful 
recovery and was discharged on April S, 
1931 

Summary The above case is that of a 
young gvri who, the day following her third 
injection of old arsphenamme, developed a 
high fever associated with abdominal pam 
which was followed m a few days by a 
toxic erythema At the onset of this condi- 
tion her blood picture was normal but there 
soon developed a picture of granulocytopenia 
associated with sore gums, but not accom- 
panied by ulcerations or hemorrhage She 
ran a very stormy course, but after treat- 
ment consisting of daily injections of sodium 
thiosulphate, forcing of fluids, alkaliniza- 
tion, liver extract, local mouth antiseptics, 
and frequent small blood transfusions, she 
recovered sufficiently to be discharged 39 
days after the onset of symptoms 


Blood Findings in Case II 


Date 

RBC 

WBC 

Hgb 

Plat 

Diff 


Remarks 

2/20/31 

5,070,000 

9500 

85% 

Normal 

Polymorpho- 
nuclears 
Small lymph- 
ocytes 

Large lymph- 
ocytes 
Monocytes 
Eosmophiles 

54% 

5% 

32% 

8% 

1% 


2/26/31 

4,370,000 

7700 

65% 


Polymorpho- 
nuclears 
Small lymph- 
ocytes 

Large lymph- 
ocytes 
Monocytes 
Eosmophiles 
Basophiles 

77% 

2% 

7% 

7% 

5% 

2% 

The day following 
last arsphenaininc 
injection Fever lot 
degrees Transfer- 
red to Gj necologj 
because of pchic 
pathology 

2/27/31 


15,000 
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Blood Findings in Case II — Continued 


Date 

RBC 

WBC 

Hgb 

Plat 

Diff 


Remarks 

2/28/31 

4,770,000 

11,900 

71% 




Chill Fe\er 107° 
No malarial para- 
sites found in 
smear 

3/1/31 







Sodium thiosul- 
phate started 

3/3/31 


6,800 

70% 


Pol} morpho- 
nuclears 
Small l}niph- 

OC}tCS 

Large lvmph- 
oc} tes 

Eosmoplnles 

70% 

26% 

2% 

2% 


3/9/31 

4,420,000 

2,000 

73% 


Pol> morpho- 
nuclcars 
Small lymph- 
oc} tes 

Large lymph- 
ocytes 

Eosmoplnles 

Unclassified 

24% 

45% 

20% 

5% 

3% 

Complains of sore 
gums 

3/10/31 

3,950,000 

2,600 

56% 

Increased 

Poh morpho- 
nuclears 




neut 0% 

Large Ijmpli- 
ocvtcs 30% 

Small ljmph- 
oc\ tes 14% 

Motiocx tes 45% 

Eosmoplnles 10% 

3/11/31 3,300 76% Pohmorpho- 1st tnnsftision oi 

nuclcars 0%i 300 cc of whole 

Small 1} mph- blood 

ocj tes 1S% 

Large hmph- 
oc\ tes _4% 

Monocstes 70% 

Eosmoplnles 2% 


3/12/31 

4,860 000 

2 350 

73% 

Pol\ morpho- 
nuclctrs 
Small lunph- 
oc\ les 

Large hmph- 
oc\lcs 
Monoc'tcs 
Eosmophilcs 

07c 

56% 

12% 

28% 

4% 

3/13/31 





2nd tr ins fusion 

4 ; 0 cc 

3/14/31 

4,190,000 

3,150 

65% 

Poh morpho- 
miclnrs 
Smnl! hmpli- 

2% 


oc\te« 44% 

1-irgc lv mph 
oc\ les 6% 

Monies tes 46% 

Eosmoplnles 2% 
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Blood Finding*. in Case II — Continued 


Date R 13 C WHO Ilgb Plat DifL Remarks 

3/18/31 5,400 84% PoI> inorpho- 3rd transfusion of 

nuclcars 25% 400 cc blood 

Small l>mph- 
oc> tes 30% 

Large 1\ mph- 
oc> tes 12% 

Monocytes 30% 

Eosmophiles 3% 

3/20/31 5,200,000 7,100 84% Poljmorpho- Gums much better 

nuclcars 77% 

Small Ijmph- 
ocj tes 16% 

Large lymph- 
oc\ tes 4% 

Monocytes 9% 

Eosmophiles 2% 

Tlasophiles 2% 

3/29/31 4,540.000 7,150 78% Increased Poly morpho- 

nuclcars 62% 

Small lymph- 
ocy tes 16% 

Large lyinph- 
ocy tes 14% 

Monocy tes 2% 

Eosmoplnles 4% 

Easoplulcs 2% 

4/2/31 5,320,000 10,300 94% Poly morpho- 

nuclcars 65% 

Small ly mph- 
ocy tes 20% 

Large lymph- 
ocytes 7% 

Monocytes 6% 

Eosmophiles 1% 

Basoplules 1% 


Discussion of Case IF Because of 
the mild anemia that developed as the 
condition progressed, this case, from 
the blood picture, is one of aplastic 
anemia However, clinically it is con- 
sidered one of toxic granulocytopenia 
for reasons similar to those m our first 
case Prior to the onset of the pa- 
tient’s granulocytopenia, she suffered 
a not uncommon toxic reaction from 
arsphenamine, characterized by a toxic 
erythema, fever, vomiting and chills 
At the onset the blood picture was 
normal, and at this time the patient 
did not complain of any sore gums, or 


subcutaneous abscesses However, as 
soon as she did, blood studies revealed 
a total absence of polymorphonuclear 
cells Coincident with the return of 
the granulocytes to the blood stream, 
there was marked subjective and clin- 
ical improvement m the condition 
about the gums The fact that gran- 
ular white cells were found m the pus 
from the perineal abscesses may be 
considered an earlier sign for pre- 
dicting improvement than the blood 
studies Recovery m this case was no 
doubt materially aided by the in- 
travenous myections of sodium thio- 
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sulphate and frequent small blood 
transfusions 

Case III M D , female, aged 26 En- 
tered the University Hospital March 31, 
1931, because of severe swelling of the face, 
legs, sore mouth and sore throat This 
condition started 10 days before her ad- 
mission and 24 hours after her fourth week- 
ly injection of neoarsphenamine (0 75 gm, 
0 9 gm , 0 9 gm , 0 9 gm ) for primary 
sjplulis She had run a fever of 101° to 
103° F but had had no chills or jaundice 
The patient had been a known and treated 
diabetic for the past nine years Her 
mother is said to have pernicious anemia 
There was no history of any hemorrhagic 
tendency 

Essential Physical Findings on Entrance 
The patient was dull and apathetic and gave 
ever} evidence of being acutely ill The 
entire mouth was inflamed and the gums 
were so tender that it was impossible to 
make a thorough oral examination A few 
superficial ulcerations were noted about the 
lips and tongue There was a blowing 
systolic murmur heard at the apex The 
abdomen was slightly distended The h\er 
and spleen were not palpable The right 
ankle and tibial area showed pitting edema 
Vaginal examination and rectal examina- 
tion repealed no ulcerations 

Laboratory Findings on Entrance Blood 
W B C , 600 , R B C , 4,100,000 , Hgb , 807c 
(Salih) Onlj one white cell was seen in 
15 minutes examination of the stained 
smear Urine Trace of albumin, 3 plus 
sugar, 1 plus diacetic acid, 1 plus acetone 
Kahn test Ncg (repeatcdlj) 

Course m the Hospital On admission 
the patients temperature was 103°, pulse 
120, and respirations 20 Her condition 
seemed to be quite serious and she was im- 
niediateh given a transfusion of 500 cc of 
blood The following dav she appeared 
somewhat better and was placed on a soft 
diabetic diet, without insulin She was 
given sodium perborate and warm saline 
mouth irrigations, alternating each hour 
From this time on she was given dnlv 
intravenous injections of sodium thiosul- 
phate in one gram doses She was d«o 
giv en adenine sulphate in doses of 0 5 


gram every other day, mtravenouslj It 
was difficult to get the adenine sulphate 
into solution Normal 1/10 hjdrochlonc 
acid was finally necessary and the first dose 
of adenine was given by mouth, because 
of the fear of giving 1/10 normal hvdro- 
chloric acid intravenouslv It was discov- 
ered, however, that the solution could be 
satisfactorily buffered, and although this 
brought about a milky precipitate of the 
adenine, nevertheless given intravenouslv it 
caused no reaction She was given ever} 
other day small blood transfusions of 250 
cc Daily white blood counts showed a 
small peak, the rise being on April 6, when 
a count of 1300 was reached The patient’s 
diabetes was well controlled without in- 
sulin until April 7 when she showed 4 plus 
sugar and 3 to 4 plus diacetic acid in all 
specimens She was consequently placed on 
insulin, 16 units 3 times a day, which kept 
her sugar free The patient seemed to 
show definite improvement symptomaticall} 
The swelling and pain went down remark- 
ably, she became brighter and the extreme 
soreness of her mouth diminished Re- 
examination of the mouth on several oc- 
casions showed large quartcr-dollar sized 
sloughing areas, on the lateral pharjngcal 
wall of each side The patient continued to 
run an elevated temeprature, is high as 
104° There had been no startling changes 
in the white blood count There was how- 
ever, s>mptomatic improvement until the 
morning of April 10, when the patient sud- 
dcnlj complained of severe generalized ab- 
dominal pam, associated with severe dis- 
tension which could not be relieved bv the 
ordinarv measures Since some form of in- 
testinal obstruction seemed obvious she 
was seen in the Department of Surgerv 
It was felt that in view oi her other con- 
ditions a lipirotomv was not warranted 
From this time her course was steadil' 
downhill The skm assumed a definite 
icteric tint which increased markcdlv un- 
til death The conjimctivac which win 
clear prcviouslv tlso became icteric The 
white blood cell count dropped and on 
March 11 was 500 cells per c tnm Hit 
lung fields remained clear until thr mom 
mg ot that dav when numen u« c<nr*r moist 
rile' wen beard in each lung lws»- i 



1246 


Adolph B. Loveman 


ciated with a friction rub The patient died 
at 2 30 PM, March 11, 1931 
Diagnosis at Autopsy "Agranulocytosis’' 
Multiple necroses and early ulcers of tongue, 
pharyngeal tonsils, transverse colon and 
rectum Sub-acute adhesive peritonitis with 
acute fibrinous peritonitis superimposed 
Localized necrotizing perisplenitis Earl} 
pyemic abscesses in spleen. Acute hypei- 
plastic mesenteric and retroperitoneal 
lymphadenitis Congested aplastic bone mar- 
row. Encapsulated tubercles in bronchial 
lymph nodes Subendocardial fatty degen- 
erative infiltration Acute passive conges- 
tion and parenchymatous degeneration of ah 
organs 


and hemoglobin, together with a 
marked leukopenia and absence of 
polymorphonucleai s, make this case one 
of tiue granulocytopenia To our 
knowledge this is the first case of this 
type due to arsphenamine m which the 
nucleotide therapy described by Rez- 
mkoff 35 has been employed It is m- 
teiestmg to note again the occunence 
of diphtheria-like organisms in cultures 
from the throat These findings are 
not new Baldiidge and Needles 33 
found similar organisms m cultures 


Blood Studies 


Date 

RBC 

WBC 

Hgb 

Diff Remarks 

3-31-31 

4,150,000 

600 

67% 

Practically all white cells are 
lymphocytes, but so few that a dif- 
ferential is impossible 



4- 1-31 

5,270,000 

750 

80% 

As above 

4- 2-31 

500 


4- 2-31 


700 



4- 2-31 


600 



4- 2-31 


450 



4- 3-31 

4,400,000 

650 

70% 

32 lymphocytes and 2 polymor- 


850 

plionuclears on entire smear 

4- 4-31 


750 


Lymphocytes predominate 



950 


Lymphocytes predominate 

4- 6-31 


950 





1150 



4- 6-31 


1300 



4- 7-31 


1200 





900 



4- 8-31 


650 





850 



4- 9-31 


750 


Lymphocytes predominate 


5,060,000 

900 

93% 



Additional Laboratory Data Urine 
showed 2 to 3 plus sugar practically con- 
tinually Highest blood sugar, 243 mg per 
100 cc on March 31, 1931 Blood NPN 31 9 
per 100 cc Blood chlorides 357 per 100 cc 
whole blood Culture from throat showed a 
bacillus morphologically typical of B dipli-* 
thenae 

Discussion of Case III This case 
fits in classically with Schultz’s de- 
scription of agranulocytic angina ex- 
cept that here arsphenamine was no 
doubt the inciting etiological agent 
The apparently normal red blood count 


from one of their cases These find- 
ings, however, are not believed to be of 
any great significance 

There is a close similarity in this 
case to the first two The essential 
differences are that m this case there 
is more of a selective action on the 
granulocytes, as well as a longer pe- 
riod of depression than m cases I and 
II The bone marrow became so ex- 
hausted that it was unable to function 
With the disappearance of granu- 
locytes from the blood stream and bone 
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marrow, the patient’s immunity was 
greatly lowered and her resistance to 
infection was overcome Thus there 
developed a stomatitis with extensive 
ulcerations and an ultimate fatal out- 
come In short, as Roberts and 
Kracke 78 have shown, life is not com- 
patible with an absence or granulocytes 

Our pathologist stated that he had 
never before seen such an extensive 
necrotizing process in a case of granu- 
locytopenia as existed here, and no 
mention of such an extensive process 
was found m the review of the liter- 
ature Some pathologists, no doubt, 
would not consider this case one re- 
sulting from arsphenamme intoxication 
because no chemical evidence of arse- 
nic was detected and the liver was not 
that of arsenical hepatitis The pies- 
ent post-mortem chemical tests for 
arsenic were not considered sufficient- 
ly accurate to bear weight either nay, 
and therefoie were not employed 
Perhaps the arsenic was stored ex- 
clusively in the bone marrow, thus ac- 
counting for the blood dyscrasia and 
absence of any arsenical hepatitis 
Cases of bone marrow depression are 
too numerous in the literature for 
them to be mere accidental findings 
and thus there is no hesitancj in re- 
cording this as another one m spite of 
the failure to find certain classical signs 
of arsenical intoxication 

Ca*c IF B W, female age 23 This 
patient entered the hospital December 19, 
1929, complaining of weakness, bleeding 
from the gums and \agma, and marked 
fatigue Six years before entrance she had 
had a primary syphilitic lesion She was un- 
der constant treatment w ith iicoar<phcnammc 
and the heats metals until three months be- 
fore, at which time she entered a Detroit 
hospital The last injection of nco irsphena- 
nunc was 10 months prior to the onset of her 


symptoms The exact number of injections 
is not known, but she stated that she had at 
least SO injections of meoarsphenamme, to- 
gether with bismuth, mercury and Bismar- 
sen 

Essential Physical Findings The patient 
was a pale undernourished woman who was 
mildly icteric The tonsils were moderately 
enlarged There was evidence of old hemor- 
rhage at the gum margins and also a black 
line was present The spleen was not felt 
The lner was thought to be just palpable 
below the coastal margin 
Blood Findings on Admission RBC, 
1,470,000 , WBC, 2000 , Hgb , 22% Dif- 
ferential polymorplionuclcars, 33%, large 
lymphocytes, 26%, small lymphocytes, 34%, 
monocytes, 6%, eosinoplnlcs, 1% 

Blood Kahn, negatn e Urinalysis, nega- 
tne 

A diagnosis of aplastic anemia following 
neoarsphenamme was made 
Course in the Hospital Dec 23 The pa- 
tient was started on adrenalin 04 cc (This 
was increased daily until 0 7 cc was gi\ en, 
after which she was maintained on this 
dose) She was also placed on a high \ita- 
min diet 

Dec 27 A transfusion of 500 cc of 
citrated blood was gi\cn Following tins the 
temperature went to 102° and she complained 
of pain m the epigastrium 
Jan 3 Another transfusion of 500 cc of 
blood gi\cn 

Jan 16 The patient has maintained her 
blood condition fairly well since the last 
transfusion Bleeding from gums and nose 
noted 

Jan 23 Still bleeding from mucous mem- 
branes The spleen was felt about an inch 
below the costal margin 
Jan 29 Transfusion of 400 cc. of citrated 
blood Temperature rose to 103 c 
Feb 3 Vcntricuhn was started (10 
grains daih ) 

1'cb 25 Still bleeding occasional The 
condition is alxwt the sime 
March 6 Vaginal blccdu.c noted Con- 
dition how cur, itnproied 
March 0 Discharged 
Sncc tl.e petients di'durcc she hi' rc 
turned ireqiicnth lor o’» ra it on at 1 w> ru 
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this has been impossible she has had blood complained again of weakness, nervousness, 
counts taken and notified us of the results and insomnia 

In this way it has been possible to follow her Numerous blood studies were made, but 
until September 2, 1930, at which time she only part of them are included below 


Blood Findings in Case IV 


Date 

RBC 

WBC 

Hgb 

Diff 

Reticulocytes 

Remarks 

*10-11-29 

1,280,000 

2400 

20% 

Polymorphonu- 
clears 43% 

Small mono- 
cytes 57% 

Large mono- 
cytes 0% 



"‘10-23-29 

1,370,000 

3050 

30% 

Polymorphonu- 
clear s 48% 

Small mono- 
cytes 45% 

Large mono- 
cytes 6% 

6% 


12-20-29 

1,470,000 

2000 

22% 

Polymorphonu- 
clears 33% 

Eosmophiles 1% 

Large lymph- 
ocytes 26% 

Small lypm- 
ocytes 34% 

Monocytes 6% 


Platelets markedly 
diminished 

12-24-29 

1,200,000 

3850 

19% 


1% 


12-27-29 

1,280,000 

3650 

18% 


1% 

Transfused 

12-28-29 

1,970,000 

3200 

23% 


1% 


*— « 

\ 

i 

04 

o 

1,910,000 

3150 

23% 


5% 

Transfused 

1- 4-30 

2,680,000 

3700 

36% 


8% 


1-29-30 

1,460,000 

2750 

20% 


15% 

Transfused 

1-30-30 

2,050,000 

3600 

31% 


21% 


2- 3-30 

1,820,000 

4150 

30% 


3 0% 

Started ventricuhn 
10 gm daily 

2-19-30 

1,220,000 

2900 

27% 


81% 


3- 6-30 

1,330,000 

4150 

32% 


6 % 


3- 9-30 

4- 10-30 

5- 14-30 

2.250.000 

3.500.000 

5300 

5200 

49% 

75% 

Polymorphonu- 
clears 66% 

Lymphocytes 44% 


Discharged 

9- 2-30 

2,616,000 

5800 

72% 

Polymorphonu- 
clears 54% 

Lymphocytes 44% 
Endothelial 
cells 2% 



*These two counts were 

made prior to entrance 
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nose and mouth Coaguhn given Sodium 
thiosulphate, 1 gm, given intravenously 

10-14-29 Condition unchanged Sodium 
thiosulphate given 

10-15-29 No bleeding from the mouth 
until late m the evening 

10-16-29 Emesis of dark, foul smelling 
fluid Weaker Nauseated Transfused 
with 650 cc 

10-17-29 Small clots of blood expector- 
ated Complains of severe headache Drowsy 
and sleeps at long intervals Temperature 
normal 

10-18-29 Condition unchanged 

10-19-29 Disoriented Found lying on 
the floor Pulse 48 Patient is cold Much 
weaker 

10-20-29 Still bleeding from the gums 
Breath foul Incontinent Stuporous. Res- 
pirations labored Temperature 100, pulse 
80, respirations 24 Respirations ceased at 
11 25 A M. 


organs Fatty degenerative infiltration of 
liver Subepicardial fatty infiltration Active 
caseatmg tubercle m the bronchial lymph 
nodes Multiple caseatmg tubercles m the 
spleen and liver Hemorrhagic adenoma m 
the left lobe of the thyroid Syphilitic aorti- 
tis Atrophic scar on penis Old syphilis 
Bone marrow slightly hyperplastic Feu 
megakaryocytes. Marrow smear shows dim- 
inution in red cell line and very few mega- 
karyocytes Numerous normoblasts Very 
few megaloblasts 

Summary In case V we have the case 
of a young man, who, after having received 
13 injections of neoarsphenamme, developed 
signs of intoxication and intolerance to the 
drug evidenced by ecchymoses and petech- 
lae He was given three more injections 
following which he became worse and com- 
menced bleeding from the mucous mem- 
branes When admitted to the Umversitj 


Blood Findings m Case V 


Date 

RBC 

WBC 

Hgb 

Platelets 

Differential 

Remarks 

10-10-29 

2,330,000 

11,500 

46% 

Absent 

Polymorphonu- 
clears 76% 

Lympho- 
cytes 14% 

Monocytes 4% 
Eosmophiles 6% 

Bleeding time, 18 
minutes Clotting 
time normal 

10-11-29 






525 cc blood 
transfused 

10-15-29 

1,960,000 

11,150 

33% 

Absent 

Polymorphonu- 
clears 66% 

Lympho- 
cytes 24% 

Monocytes 6% 
Eosmophiles 3% 
Basophiles 1% 


10-17-29 

10-18-29 

2.830.000 

3.420.000 

14,500 

13,300 

50% 

55% 

Occasional 

Rare 


Transfused 650 
cc 1 reticulo- 
cyte seen 

10-19-29 

2,850,000 

18,450 

51% 






Necropsy Findings Hemorrhagic diathe- 
sis of toxic origin (arsenic, mercury’, bis- 
muth') Hemorrhagic necrotic encephalitis 
Multiple hemorrhages into the brain sub- 
stance, meninges, subcutaneous tissue, gas- 
tric mucosa and subepicardial tissue, with 
hcmatomata m both renal pelves Anemia 
Acute parenchymatous degeneration of all 


Hospital he show'ed evidence of the above 
process Blood counts revealed a normal 
differential count, total absence of platelets, 
a moderate anemia, an increased bleeding 
time, and normal clotting time In spite of 
transfusions and sodium thiosulphate tbe 
patient died on his tenth day in the hospi- 
tal 
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Discussion of Case V 

This is a typical example of purpura 
hemorrhagica, thus completing in this 
series of cases those illustrating the 
effect of the arsphenammes on each in- 
dividual element of the bone marrow 
This case cannot be called a toxic 
aplastic anemia in spite of the fact 
that there was a marked secondary 
type of anemia along with marked 
diminution of the platelets, because 
there was no apparent failure in the 
production of polymorphonuclear cells 

In the above case there were suffi- 
cient warning signs of intolerance to 
the drug to warrant discontinuing fur- 
ther therapy, and it is to be regretted 
that further arsphenamine was used 
aftei the appearance of these symp- 
toms Had immediate treatment been 
instituted following the first signs of 
intoxication the prognosis for recoi ery 
would no doubt have been greatly en- 
hanced Treatment, m spite of trans- 
fusions and sodium thiosulphate, prov- 
ed inadequate, and the patient died, 
not of an aplasia of the bone marrow, 
nor as a result of infection, but rather 
because of hemorrhage Necropsy sub- 
stantiated this evidence when it show ed 
a hyperplastic bone marrow with a 
diminution of the red cell line, to- 
gether with multiple visceral hemor- 
rhages Death was no doubt due to a 
hemorrhagic encephalitis 

General Discussions 

Perhaps one of the most confusing 
and interesting problems to confront 
in these cases of post-arsphenammc 
blood d)scrasias is the etiological fac- 
tor concerned Some authors contend 
that it is the oiganic arsenic factor 
that i« responsible whereas others feel 


that it is the benzol radical, few take 
the attitude that both are responsible 
Lawson, Jackson, and Cattanaclr in 
reporting 28 cases of inorganic arsenic 
poisoning have shown that inorganic 
arsenic may produce a marked diminu- 
tion of polymorphonuclear leukocytes 
with a relative monocytosis In their 
cases there was, m addition, a marked 
lowering of the platelet count and 
m several patients there w r ere symp- 
toms of gross intestinal bleeding as 
evidenced by bloody stools In one 
case there was also a rather severe 
epistaxis Wheelihan 42 three yeais 
later reported a case of granulocytic 
aplasia of the bone marrow following 
injections of potassium arsenite in a 
child 

Organic arsenic obi lously produces 
various types of bone marrow' depres- 
sion, as is shown by numerous cases 
including the author’s 

Benzol is known to produce both a 
neutropenia accompanied by symptoms 
of marked sore throat, as shown bj 
Rohner, Baldridge and Hansmann, 1 as 
W’ell as purpura and aplastic anemia 
as shown by the same authors and also 
McCord, 47 4S , Sweeney, 40 and Selling * 

It appears then from such an anal) - 
sis that no one drug is entire!) respon- 
sible for all cases of bone marrow de- 
pression Inorganic arsenic has been 
employed m medical therapeutics for 
centuries, hut until Lawson, Jackson 
and Cattanaclr reported their case- 
in 1925, the literature failed to rc\c'il 
an) cases illustrating its tovic effect on 
the bone marrow Prior to F\i,is J, ‘ 
report in 1916 no ca<=cs were found 
in the literature illustrating the effect 
of organic nr'cntc on the bone mar- 
row 
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Sepsis, infection, madiation, and 
chemicals are each known to produce 
depression of the bone marrow There 
are other factors to be considered, 
however, for otherwise blood dyscra- 
sias following the arsphenammes would 
occur more fiequently It is suggested 
that a predisposed, weakened, hemato- 
poietic apparatus is probably of great 
importance as a secondary factor in 
every case of bone marrow depression 
There is, however, still another factor 
to be consideied as playing a role m 
the etiology of these diseases, and this 
is one heietofore entirely overlooked, 
namely, the syphilitic infection itself. 
There is at present no pathological 
evidence to indicate that these blood 
dyscrasias are due to actual invasion 
of the bone marrow by the spirochete, 
yet a syphilotoxic action should always 
be kept in mind as a possibility 

In addition to the etiological factors 
mentioned above might be mentioned 
drug idiosyncrasy, which is supported 
by the fact that one form of arsphena- 
mine may be rather well tolerated, but 
when one shifts to another form (as 
from old arsphenamine to one of the 
neoarsphenamme preparations), symp- 
toms of toxicity occur 

Inorganic arsenic, organic arsenic, 
and benzol, then, all play a share in 
producing bone marrow depression 
Any drug that combines more than 
one of the above compounds, as do 
the arsphenammes, probably plays a 
greater role as an etiological agent 
than any of the drugs individually 

Among the organic arsenical s re- 
sponsible for granulocytopenia, pur- 
pura, and aplastic anemia, neoarsphen- 
amme is the greatest offender In our 
clinic, however, this was not true, 


both cases followed injections of old 
arsphenamine It is possible that the 
explanation of this lies in the fact 
that m our clinic more of the old ars- 
phenamine is employed than any of 
the other arsphenamine preparations 

Due to a certain lack of fundamen- 
tal knowledge concerning the exact 
function of the bone marrow elements, 
it is hardly possible to make an accu- 
rate classification of diseases of the 
bone marrow with regard to etiologi- 
cal agents concerned Certainly it is 
not within the scope of this paper to 
attempt such a thing in detail How- 
ever, for the sake of clarification, a 
rather simple classification which is 
in no way complete may be mentioned 

The arsphenamines may attack any 
or all of the elements of the bone mar- 
iow. If the platelets alone are depres- 
sed we get symptoms of purpura, and 
depending upon the degree of intoxi- 
cation we get either simple purpura, 
purpura with hemorrhage, or, should 
other elements of the bone marrow 
be affected, purpura associated with 
aplastic anemia Chemical toxicity is 
not the chief offender, for it is well 
known that purpura often results from 
other forms of toxicity, as well as 
from sepsis or bacterial infection 
There might also be mentioned an 
idiopathic group 

The red blood cells when depressed 
are usually accompanied by a depres- 
sion of platelets, polymorphonuclear 
leukocytes, or all three 

When the granulocytic element of 
the bone marrow alone is depressed, 
there results a true granulocytopenia 
This likewise can be caused by chemi- 
cals, infections, irradiation, and sepsis 
To this also must be added the idio- 
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pathic group It is in this latter group 
only that the agranulocytic angina of 
Schultz should be placed 

If the circulating toxin, infectious 
products, or other etiological factors 
depress all three bone marrow ele- 
ments, namely, platelets, red blood 
cells and polymorphonuclear leuko- 
cytes, a picture of aplastic anemia re- 
sults 

Thus, with the above in mind, it is 
seen that in our cases reported the 
arsphenamines have acted on each of 
the individual elements concerned To 
summarize, arsphenamme may depress 
either the red blood cells, platelets, 
polymorphonuclear cells, or any com- 
bination of these 

Treatment 

In general treatment may be divided 
into two main divisions, namely, pro- 
phylactic and specific The former is 
by far the more important It was 
amazing in reviewing the literature to 
note the frequency with which treat- 
ment was continued after such gross 
clinical findings as bleeding from the 
gums, petechiae, membraneous sore 
throat, and toxic erythema It is much 
wiser to refrain entirely from the fur- 
ther use of arsphenamme after the ap- 
pearance of such signs and symptoms 
and to continue therap) with one of 
the hea\y metals Occasionally, how- 
ever, it is a safe procedure to allow 
the patient to have a rest period of 
three to six months following the em- 
ployment of the arsphenamme prepar- 
ation, and then start in again with 
smaller doses of a different arsphcna- 
nune preparation 

Moore and Kcidel' 1 ha\e shown 
that often a mild neutropenia exists 


after such signs and symptoms as der- 
matitis exfoliativa, itching, stomatitis, 
and purpura, and they recommend 
complete blood studies before continu- 
ing any form of active therapy 

At present there is no specific treat- 
ment for any of the toxic reactions 
resulting from the arsphenamines, but 
regardless of other tjpes of therapy 
employed, sodium thiosulphate, one 
gram daily intravenously, and fre- 
quent small blood transfusions, 250 
to 300 cc three to four times a week, 
have been found of definite value in 
this clinic There has been no oppor- 
tunity in our clinic for emplojmg 
immuno-transfusions , that is, blood 
from an individual who has recovered 
from the condition of w r hich the patient 
is a victim This, perhaps, offers pos- 
sibilities and wherever convenient and 
safe should be employed 

Conclusions 

1 Five cases of various types of 
bone marrow depression following the 
aisphenammes are reported and dis- 
cussed 

2 The term ‘agranulocytic angina’ 
is inadequate and misleading It is 
suggested that granulocv topenia is a 
better term 

3 Inorganic arsenic, organic ar- 
senic and benzol maj each depress am 
or all of the elements of the l>onc mar- 
row 

4 In the blood d\ scrasias follow mg 
the arsphenamines, the arsenic and 
benzol radicals are probabh both re- 
sponsible 

5 A predisposed hem itopoietic 
weakness or insufficiencv which in am 
case ma\ be crvthropoietic thronil«- 
cvtopoiettc granulncv topo’ctic or am 
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combination of these, is perhaps an 
important secondary factoi m the etio- 
logy of diseases of the bone mariow 
following arsphenamine administra- 
tion 

6. A syphilotoxic factoi affecting 
the bone mari ow is suggested as a pos- 
sibility in the etiology of the blood 
dyscrasias in syphilitics 

7 The most adequate treatment is 
prophylactic Sodium thiosulphate and 
frequent small blood transfusions offer 
the best means at present foi combat- 
ing the condition 

For the privilege of presenting tins paper 
and for many valuable suggestions, I am 
indebted to my chief, Dr Udo J Wile 

For the privilege of presenting Cases III, 
IV, and V, I am indebted to Dr CyruS C 
Sturgis of the Department of Internal 
Medicine 

For many valuable suggestions, I am, 
likewise, indebted to Dr Raphael Isaacs of 
the Department of Internal Medicine 
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Ascending Paralysis Resulting from the Drinking of 
"Jamaica Ginger”; a Clinical Study of Fifty Cases* 

By Delbert H Werden, M D , Los Angeles , Cal 


P ARALYSIS resulting from the 
drinking of Jamaica ginger has 
recently presented itself in and 
around Los Angeles Two hundred 
cases have been reported to date 
(March 1, 1931) This disease has 
been well studied and reported by var- 
ious other observers since its first ap- 
pearance one year ago m the Middle 
West and South The cases occurring 
in the present so-called “epidemic” as 
encountered in this hospitalf presented 
certain findings which differed from 
those of other authors as well as sev- 
eral new features which have not pre- 
viously been described In spite of a 
variable clinical history, the neurologi- 
cal findings are remarkably constant 
Fifty cases have been studied in an 
attempt to learn more about the mani- 
festations of the disease, and are here- 
with reported An attempt has been 
made to emphasize the difference in 
the findings m my series from those 
already reported 

Review or the Literature 

In reporting ten cases from the 
South, Bennett 1 considered the etiol- 
o g) obscure All of Ins patients were 
corn-whisky drinkers and had taken 

‘Rcccncd for publication, Tul\ 20, 1911 
tLos Angeles Counts Gcncnl Hospital 


in addition Jamaica ginger Of partic- 
ular interest w r as a wide variation in 
the time of onset of the symptoms (3 
to 42 days), and the presence of hy- 
peractive patellar reflexes associated 
with absent plantar reflexes In Ben- 
nett’s opinion the disease w r as a type of 
Landry’s paralysis Harris 2 reported 
several cases occurring m an isolated 
ullage of 100 people The findings 
m these cases w’ere similar to those in 
Bennett’s, and he suggested that the 
etiological factor w as some recent 
change m the ingredients of the ginger, 
probably one of the higher alcohols 
Wilson' 1 reported a case in which 
the pupils were unequal, abdominal 
reflexes decreased but present and the 
Achilles’ reflexes lost He stressed the 
impairment of deep pam and \ibra- 
tion sense in the lower extremities 
Although no usual disturbances were 
found m bis case, Wilson referred to 
the cases of Thompson 1 (1S97) and 
Woods 5 (1899) m which ambhopia 
resulted from ginger drinking Gold- 
fain** emphasized the absence of \chil- 
les' reflexes and complete lose of % ihra- 
tion sense in the toes with onl\ par- 
tial loss ni the legs With the excep- 
tion of the first, none of these finding-* 
was obtained m this scries 

The pathologj of the disease h i>* 
been complete!} studied in the few 
12 v 
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fatal cases by Vonderahe, 7 Jeter 8 and 
Goodale and Humphreys 0 Vonderahe 
studied three fatal cases, one being un- 
complicated by any other disease The 
principal changes as he found them 
consisted of 

1 Progressive changes in the an- 
terior horn cells, characterized by 
swelling, chromatolysis and shrink- 
ing of the cell Ventral root fibers 
showed degeneration of myelin sheath 
and axis cylinders; 

2 Only slight involvement of the 
posterior horn cells , 

3 Severe cellular degeneration in 
the hypoglossal and vagus nuclei and 
nucleus ambiguous. 

Vonderahe felt that the toxin is 
non-infectious, first reaching the pe- 
ripheral nerves, and from these trav- 
eling through the cord to the medulla 
Jeter found an exudate of lympho- 
cytes, a few polymorphonuclear cells, 
much engorgement of the vessels with 
red cells, and small deposits of fibrin 
m the cauda equina His most con- 
stant finding was a fibrosis or thicken- 
ing of the interstitial structure, espe- 
cially the meninges of the cord, the 
peripheral nerves and the perineurium. 

Goodale and Humphreys studied 62 
patients with “Jamaica ginger paraly- 
sis” and reported the pathology in 
three cases They often found fine 
red-brown granules in peripheral and 
perinuclear situations m the cytoplasm 
of the nerve cells The nucleolus was 
frequently absent Focal degenera- 
tion of myelin sheaths was observed 
only m isolated situations The exter- 
nal popliteal nerve was most frequent- 
ly affected, but no changes were found 
in any of the nerves above the gluteal 
fold 


Etiology 

The etiology of the disease has been 
definitely worked out by Smith and 
Elvove 10 who determined without 
doubt that triorthocresyl phosphate 
caused the degeneration of the myelin 
sheath, the axis cylinders and motor 
cells in the patients who were para- 
lyzed m previous “epidemics.” This 
compound is a stable combination of a 
phenol with a phosphoric acid ester, 
and was present in a concentration of 
about two per cent in the suspected 
“Jamaica ginger.” Triorthocresyl 
phosphate has produced the identical 
clinical picture when given m small 
doses to rabbits, monkeys and calves. 10 
It has been suggested that the differ- 
ence m susceptibility between rabbits 
and monkeys, and among different 
people was due to variations m degree 
of absorbability of the phosphate from 
the intestinal tract. 

Relation of Amount of Jamaica 

Ginger Consumed to the Course 

and Severity of the Paralysis 

All of the patients here studied were 
of the lower and middle classes of peo- 
ple such as one finds in a general hos- 
pital. The average age was 49.6 years 
which was considerably higher than 
that given by Harris (between 20 and 
40 years) Only three patients were 
women A large majority were chronic 
users of alcohol Accepting the state- 
ments of the patients, 5 were heavy 
drinkers, 25 were moderate drinkers, 
and 15 were light drinkers of alcohol. 
The remaining 5 patients were not 
chronic alcoholics and had taken no 
alcohol other than that in the Jamaica 
ginger. Most of these victims had been 
using alcohol either just before or wit i 
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the ginger, as follows 11 had been 
drinking heavily, 9 moderately, and 13 
lightly Seventeen patients had taken 
no beverage other than the ginger 
Jamaica ginger causing paralysis m 
the present epidemic was found to 
contain the same poison as was found 
previously by Smith and Elvove The 
ginger is sold in two or three ounce 
bottles and is taken principally for its 
high alcoholic content (80 per cent) 
When mixed with about four parts of 
water it is supposed to produce the 
usual “stimulating” effects of alcohol 
Some mix it with other forms of liquor 
and a few take it as a "sobering-up 
medicine” after an alcoholic debauch 
Two of the three women in the series 
had taken the ginger for dysmenor- 
rhea Most of the patients were not 
habitual users of “Jake,” having used 
it only one or two times before the 
onset of symptoms However, 13 
patients were habitual ginger drinkers 
The amount of beverage consumed m 
these cases is indicated by the follow- 
ing 

One patient had taken 12 bottles 

One patient had taken 2 bottles 

Three patients had taken 2 bottles 

One patient had taken 4 bottles 

One patient had taken 1 bottles 

One patient had taken 2 bottles 

One patient had taken 6 bottles 

One patient had taken 3 bottles 

One patient had taken 2 bottles 

In the study of these cases one was 
soon impressed bv the great -variation 
m the onset and course of the disease 
whereupon an attempt was made to 
learn the relation between 

t The amount and duration of the 
Tamaica ginger drinking, 

2 The time between the drinking 
and the onset of the s\ mptoms i e , 
“latent period ’ , and finallv , 


3 The extent and degree of the 
paralysis 

The Amount and Duration of 
Drinking 

The average number of two-ounce 
bottles ingested by the patients in this 
series was 5 5, and the average num- 
ber of days in which they were con- 
sumed just prior to the onset of symp- 
toms was 5 3, making the combined 
average about one bottle per day for 
five days This includes four cases m 
which only one bottle was taken, and 
eleven in which two were taken These 
figures are not given to show the 
amount of contaminated ginger nec- 
essary to cause the disease, but only 
to indicate the extent of the drinking 
m this series The assumption that 
patients absorb different amounts of 
the poison from the intestinal tract, 
as proposed by Smith and Elvove. 
makes it difficult to say how' much of 
the phosphate is needed to cause the 
paralysis We know' that with some 
patients as little as one two-ounce bot- 

per month for 10 \cars 

per da\ for 3 jears 

per da) for 6 months 

per week for 6 months 

per da> for 1 month 

per month for an indefinite time 

per week for 3n indefinite time 

per week for an indefinite time 

per week for an indefinite time 

tie contains enough tnorthocresv I 
phosphate to produce extensive degen- 
eration m the peripheral nervous «- 
tem 

PrRion oi Ons'T 

There have been different t«tmnttN 
regarding the number of dav« consti- 
tuting the ’latent period* of tht dis- 
ease For patient* lnvmg t then »n< 
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or two bottles m one or two days, the 
average time before the onset was 5 2 
days, while the “latent period” for 
patients having taken from six to 
twenty bottles within seven days was 
12 1 days From these figures alone 
one would conclude that the more gin- 
ger taken the slower the onset , or that 
the patient works up a resistance to 
the poison , or perhaps that the cramps 
and weakness do not occur while the 
drinking is in progress However, I 
am inclined to believe that the discre- 
pancy is due to the fact that the patient 
who has been drinking for several 
days does not know just which of the 
suspected bottles of ginger contained 
the toxic element, and on what day he 
began taking the contaminated ginger 
Therefore little reliance can be placed 
upon the history m this regard This 
point is particularly well proven by 
the fact that in the series in which 
there was a large amount of ginger 
taken the average number of days 
from the drinking of the last bottle of 
Jamaica ginger to the onset of symp- 
toms was 5 5 days This last figure 
corresponds closely with the 5 2 days 
between the ingestion of only a small 
amount of poison and the onset of the 
first symptoms However, here again 
one can only generalize m his conclu- 
sions, for in several cases from 22 to 
29 days elapsed before the first symp- 
toms appeared 

Extent of Paralysis 

It is also difficult to estimate the re- 
lation between the amount of ginger 
taken and the extent of the nervous 
system destruction, but an attempt is 
made to do so by comparing the num- 
ber of patients with complete loss of 


motor power and deep and supeificial 
reflexes m a senes of patients (10) 
who had consumed large amounts of 
ginger (6 to 20 bottles) with a similar 
series of patients (20) who had used 
only small amounts of ginger (1 to 3 
bottles) 

In those patients who had taken a 
much larger amount of poison, I have 
observed that 

1 Motor power of the legs and 
the tendo Achilles’ reflexes (L IV to 
S III), being already markedly im- 
paired in nearly all cases having taken 
only small amounts of ginger, show 
no further loss 

2 Motor power of the quadriceps 
femoris, the patellar reflex (L II-IV) 
and the cremaster reflex (L I) are 
lost in twice as many cases 

3 Biceps reflex (C V, VI) is lost 
m 4 times as many cases 

4 Flexion of the wrist (C VI- 
TI) in 4 times as many cases 
These observations show that the de- 
generation is an ascending one, the 
height of which is somewhat propor- 
tional to the amount of triorthocresyl 
phosphate absorbed by the patient 
Vonderahe 7 came to the same conclu- 
sion after studying the cells m the 
motor nuclei of the medulla One of 
our patients, a woman of 32 years, 
had all the findings of a degeneration 
which had ascended as high as the cer- 
vical cord Abdominal and biceps re- 
flexes were absent, and there was a 
complete loss of function of the hands 
and forearms Fifteen days following 
her first symptom, she developed an 
aphonia and for three weeks could 
not speak above a whisper Laryngo- 
scopic examination revealed the local 
cords to be fixed in partial adduction 
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Her pulse rate while lying quietly in 
bed varied from 60 to 120 per minute 

S YM PTOM ATOUIGY 

Cramps, soreness and stiffness of 
the calves of the legs were the first 
symptoms m the majority (33) of the 
cases About one-fourth of the 
patients also experienced weakness of 
the feet and legs at the same time, 
howe\ er, in most of the cases, weak- 
ness came on three days later Sen- 
son' changes were conspicuously ab- 
sent in all but three cases The “dead” 
feeling of the feet described by many 
of the patients was found, on further 
questioning, to refer to loss of motion 
rather than to any sensory loss 
Cramps of the calves of the legs occur- 
red alone in fifteen cases, were accom- 
panied by soreness m three cases and 
by stiffness in two cases These 
cramps came on suddenly in the pos- 
terior crural muscles, sometimes while 
the patient was exercising, and were 
often severe enough to compel the 
patient to sink to the ground The 
cramps were severe and painful, with 
a drawing sensation m the soleus, 
plantaris and gastrocnemius muscles 
A few, whether intentionally or other- 
wise, have ascribed their misfortune to 
their occupation, and have tried to col- 
lect compensation 

Soreness m the calf muscles occur- 
red alone m fifteen patients, was asso- 
ciated with stiffness in five cases and 
with cramps in three cases This sore- 
ness most frequently came on after 
resting or on arising m the morning 
All of these symptoms were moderate- 
ly se\crc at first, increased in severity 
for twelve or eighteen hour 5 , where- 
upon the\ subsided and in three days 


were gone altogether Occasionally' af- 
ter three or four days, and more often 
at night a few shooting pams de- 
veloped, starting m the feet and travel- 
ing up into the hips These lasted only' 
a few hours and then vanished 
Weakness of the feet and legs ap- 
peared m an average of three days 
after the onset in most cases The 
patient first noticed that Ins feet w'ere 
beginning to “flop” and that he had 
difficulty in raising the feet from the 
floor This weakness began m the 
dorsiflexors of the foot, next involved 
the plantaflexors, then progressed to 
the leg and thigh Most obseners 
have mentioned only' the footdrop in 
this disease It is my opinion that plan- 
taflexion was impaired almost simul- 
taneously and equally with dorsi- 
flexion Plantaflexion of the foot is 
a more passu e movement than dorsi- 
flexion, therefore impairment of this 
function is not noticed by' the patient 
and is less conspicuous to the observer 
I have found on physical examination 
botli functions equally impaired For 
a few days (tw'o to nine) the weakness 
of the low'er extremities increased, 
and finally the patient found Ins feet 
almost useless He continued to hobble 
around w'lth some assistance for three 
or four days more, then ga\c up and 
went to bed From this point on for 
several months there was exceedingly’ 
little change m the jiaticnt s condition 
Weakness of the hands is an inter- 
esting phenomenon because of the con- 
sistency with which it came on after 
an average period of ten days from 
the onset of the initial symptoms The 
length of this pi nod was aI«o found 
to be ten days by Smith and I'lvovc,’ 0 
while Bennett’ found that this weak- 
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ness appealed m three days in one- 
half of his cases. The patient first 
noticed impairment of extension and 
flexion of the wrists and fingers He 
soon was unable to button his clothes, 
remove his glasses, or to giasp objects 
with any degree of strength or preci- 
sion 

Another interesting observation was 
made in legard to the order m which 
the extremities first become involved 
Thirty-two patients stated that their 
right hand was first to weaken. In 
only four cases was the left hand fiist 
involved, and one of these patients was 
left handed. In the lower extremities 
the onset was about symmetrical That 
the lower extremities were first af- 
fected can easily be explained by the 
fact that the longer neurons m the 
lower extremities are more susceptible 
to degeneration However, the only 
explanation I can offer for the right 
hand being involved first is that the 
most used extremity is more prone to 
weakening 

Neurologic Findings 

In many diseases of the nervous 
system the examination may be dis- 
posed of in favor of a good history 
In Jamaica ginger paralysis, however, 
the histories are exceedingly variable 
in contrast to the striking similarity 
and consistency m the clinical findings 
In most cases the condition could be 
diagnosed on the clinical findings 
alone Two patients in the series ap- 
plied for compensation for their ill- 
nesses One said he had slipped and 
had fallen while carrying a load up 
an incline, following which he de- 
veloped weakness, then paralysis The 
other patient said he had been hit by a 


swinging beam. Both denied having 
taken Jamaica ginger, but had typical 
findings of this type of paralysis. 

If the patient is only slightly dis- 
abled and is walking around, he will 
have a “high stepping” gait, lifting his 
knees high in older that the dropped 
feet may clear the floor. The more 
disabled patient is found lying with 
legs extended, feet “dropped” and 
hands lying almost useless at his side 
When the arms are raised the wrists 
assume a typical wrist drop. The feet 
appear sallow, and are cold and damp 
The use of the muscles of the feet is 
almost entirely lost The power of the 
anterior, posterior and lateral crural 
muscles is more or less symmetrically 
lost (96 per cent) The anterior 
femoral muscles (quadriceps and sar- 
torius) become powerless m about 
half of all cases In the upper extremi- 
ties both flexors and extensors of the 
wrists are lost m 38 per cent of the 
patients, while in an additional 14 per 
cent the extensors are more involved 
than are the flexors Where the weak- 
ness in the hands is only slight, adduc- 
tion and flexion of the thumbs are the 
only movements unpaired 

Sensation was remarkably normal 
in nearly all cases in this series, a 
feature which helps to distinguish 
Jamaica ginger paralysis from other 
types of peripheral neuritis This find- 
ing has been so constant that I have 
come to believe it typical of this typo 
of neuritis, even in view of the fact 
that Wilson 3 and Goldfain 0 state that 
there is a loss of deep pain sensation 
in the lower extremities, and a loss of 
vibration sense below the knees I* 1 
many of these cases the vibration 
sense was acute in the toes, causing 
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the patient considerable distress w hen 
touched with the tuning fork. In all 
except five cases both exteroceptive 
and proprioceptive sensation was en- 
tirely normal This clinical observation 
was substantiated pathologically by 
Vonderahe 7 who found only minor 
changes in the sensory columns and 
nuclei Of the five patients who did 
have sensory changes, four had find- 
ings which strongly suggested that 
either syphilis or alcoholic neuri- 
tis was the cause of the impairment 
tSee table II) 


presents no explanation for the pro- 
prioceptive loss 

Irregularity of pupils was found m 
28 cases, and inequality of pupils was 
found m 13 cases In only nine of 
these two groups of patients were 
there positive Wassermann reactions 
The light reflex was definitely slow 
or absent as compared to the reaction 
to convergence (accommodation) in 
50 per cent of the cases m this series 
Only six of these had positive Wasser- 
mann tests and two more gave a his- 
tory of having had syphilis, but had 


Table II 

History and Findings of Patients Showing Sensory Changes 


Case 

History 
of Lues 

Wass 

Pupil 

Sensation 

Contour 

Light Reaction 

Extero- 1 
ceptiv e 

Propno- 
ceptiv c 

I 

Yes 

Neg 

Irreg 

Absent 

Absent 

Absent 

II 

No 

Neg 

Reg 

Present 

Present 

Absent 

III 

Yes 

Pos 

Irreg 

Fair 

Absent 

Present 

IV 

Yes 

Pos 

Irreg 

Absent 

Present 

Absent 

V 

No 

Pos 

Irreg 

Fair 

Present 

Absent 


Case I had taken one and a half 
bottles of ginger a day for six months, 
was considered a “moderate” alcoholic, 
and had taken a small amount of liquor 
before taking the "Jake” He there- 
fore had cause for a true alcoholic 
neuritis resulting in both extero- and 
proprioceptive loss 

Cases IV and V were obviously 
tabetic, which could explain the pro- 
prioceptn e loss Case III had syphilis, 
irregular pupils, a slow pupillary re- 
action to light, and had taken two 
bottles of ginger a day for three y ears 
As loss of exteroceptn e sensation 
without a loss of proprioceptive sen- 
sation is rather unusual in both 
Jamaica ginger neuritis and syphilis, 
this case was probably one of alcoholic 
neuritis Case II is the only one which 


negative serology' The findings of 
pupillary changes in so many cases and 
m the absence of other disease, forces 
one to conclude that the same process 
affecting other nerves is also inhibiting 
the pupillary reflex 
Blurring of the nasal side of the 
disc margin was discovered in eleven 
patients In two of these the discs 
were definitely “choked” Nielsen and 
Verity 11 observed Argyll-Robcrtson 
pupils and optic neuritis m a patient 
suffering with peripheral neuritis 
On the other hand Harris 1 and 
Vonderahe* found no changes m the 
discs or cranial nerves m any of their 
patients The temporal halves of the 
discs were pale m twelve patients m 
this series In two of these patient*- 
the discs were definitely atrophic 
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probably due to syphilis One patient 
who had optic atrophy had been thor- 
oughly intoxicated before taking his 
ten bottles of ginger, suffered moder- 
ately severe retrobulbar soreness, and 
had a positive Wasscimann test with 
absent pupillary light reflexes 

In general, the deep and superficial 
reflexes are a fair indication of the 
extent of the degeneration in the peri- 
pheral nerves and anterior horn cells 
of the cord The tendo Achillis reflex 
is the first to be lost, and tvas absent 
in all cases except one m which only 
the left was elicited and another m 
which both Achilles’ reflexes were 
present and normal I believe the 
absence of this reflex is a constant and 
reliable sign m this disease as m other 
types of peripheral neuritis, even 
though in Vonderahe’s cases 7 the 
abdominal, Achilles’ and patellar re- 
flexes were all normal 

The cremasteric reflexes are next 
after the Achilles’ reflex to be lost, 
being entirely absent in half of the 
cases and in nine more were lost 
on one side In 21 cases in which 
the abdominal reflexes were entirely 
normal the cremaster reflexes were 
absent, or were absent on one side 
and considerably decreased on the 
other Abdominal reflexes were com- 
pletely absent in twelve cases, and m 
all but one of these the cremaster re- 
flexes were also absent This is to be 
regarded as a point of considerable 
significance, showing the level to which 
the degeneration has progressed 

The patellar reflexes were lost in 
eighteen cases In only four cases 
were these reflexes increased, a marked 
contrast with the findings m Ben- 
nett’s 1 cases of which one half had 


hyperactive reflexes In this series 
the fact that m eight cases the abdom- 
inal lefiexes were still present while 
the patellars were absent shows how 
sharply the height of the ascending 
degeneration can be estimated, since 
the abdominals aie supplied by the 
eighth to the twelfth dorsal segments, 
while the patellars are supplied by the 
third and the fourth lumbar segments 

The biceps reflexes were lost in only 
fi\e cases, in two of these all other 
reflexes w’ere lost, and in three only 
the abdominal reflexes remained Of 
all patients in the series, one alone had 
no involvement whatever of the hands 
It is assumed that the biceps reflex, 
being less often involved than those 
coming from lower down the cord, 
further indicates the extent of the de- 
generation and that the extent of the 
damage to the nervous system can 
easily be estimated by a careful ex- 
amination of the various deep and 
superficial reflexes 

Conclusions 

1 The disease can be definitely 
diagnosed on the physical findings 
alone The history is often unreliable 
and is relatively of little importance. 

2 The flexors of the extremities 
are affected almost equally with the 
extensors 

3 Sensation is seldom affected 

4 The lesion in Jamaica ginger 
paralysis is more than a neuritis Clini- 
cal and pathological findings indicate 
that the process is an ascending de- 
generation, the extent of which is pro- 
portional to the amount of the chemi- 
cal absorbed from the intestinal tract, 
and is manifest clinically by changes 
in the motor power of the extremities, 



Tabu I 

Showing greater loss of motor power and reflexes after taking larger doses of Jamaica ginger 

Per Cent of Patients W ith Lost Function 

Lost Power Lost Reflexes 
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and m the \anous deep and superfi- 
cial reflexes 

5 Although impairment of vision 
is not elicited subjectively, the disease 
frequently delays the pupillary light 
reflex, often produces irregularitj of 
the pupils, and occasionally gives an 
optic neuritis 
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Reduction in the Incidence of Syphilis Possible 


C4TS syphilis in America on the increase or on the decline' 1 Certainly we 
X rarely see the rupioid and malignant types of syphilis that were formerly 
encountered We believe that with education of the medical profession and 
with proper education of the laity as to the consequences of this disease that 
much good has and will continue to result. We would doubly emphasize the 
necessity of early diagnosis and of thorough treatment along with the more gen- 
eral and universal use of prophylaxis. With these forward steps and with com- 
pulsory examination of all applicants for marriage, syphilis in the next twenty- 
five to thirty years would truly take an enormous decline. Perhaps the day 
will actually come with syphilis, as with typhoid fever, that the disease will be 
so rare that the medical schools will have difficulty in getting material for teach- 
ing purposes. This millennium however is unfortunately not yet at hand. 

— (Harold N Cole, M D • Some observation on the treatment of syphilis, 
Am Jr of Syphilis, 1932, xvi, 21 ) 



Peripheral Vascular Diseases 

Treatment with Acetyl-choline Hydrochloride'^ 

By W C Waters, MD, Atlanta , Gcoigia 


U NSATISFACTORY restora- 
tion of function so frequently 
follows surgical amputations 
for the gangrene of peripheral vascu- 
lar diseases that interest in the treat- 
ment of such disturbances has been re- 
vived Samuels 1 views the gangrene m 
these conditions as a self-limiting pro- 
cess and recommends conservatism un- 
til so much tissue has been destroyed 
that nonfunction appears to be inevi- 
table 

Among palliative measures which 
have proved beneficial may be men- 
tioned postural exercises, 2 the use of 
Ringer's solution by duodenal tube and 
by hypodermoclysis, 8 and the intraven- 
ous administration of sodium citrate* 
and sodium iodide solution s 
In 1926, Brown 0 introduced the use 
of typhoid vaccine given mtravenouslj 
to determine which cases were suitable 
for sympathetic ganglionectomy He 
determined the “vasomotor index” 
after the temperature had been made 
to rise by the injection This is calcu- 
lated as follows* The difference be- 
tween the rise in mouth temperature 
and the ele\ation in cutaneous tempera- 
ture divided by the rise m the mouth 
temperature An index of more than 
two indicates a large degree of laso- 

*Rccci\cd for publication, Juh 17, 1931 


spasm in the disease, which ganglionec- 
tomy may be expected to relieve 
Following Brown’s investigations, 
Allen and Smith wick 7 gave small doses 
of the vaccine intravenously at spaced 
intervals to patients having far ad- 
vanced vascular lesions in w'hom the 
operation was contra-indicated because 
of low vasomotor indices They ob- 
served that reactions from injections 
were similar to those following peri- 
arterial sympathectomy , namely, relief 
of pam, elevation of the surface tem- 
perature, and improacment in the ap- 
pearance of the local lesions Of the 
tw r enty-five cases treated m this man- 
ner, eighteen were markedly benefited 
The objection lias been offered In 
Spurling 8 that the severe constitutional 
reaction following the injection in 
these patients w*ho arc alrcadj debili- 
tated, is undesirable 

The drug, acetjl-cliolmc lijdro- 
chloridc, was first used clitucallj In 
Villaret and Justm-Bcsancon 0 m 1926 
m a case of Raynaud's disease, in 
which the course of the disturbance 
was markedh allcuntcd These imcs- 
tigntors later described its action, the 
indication for its use and the methods 
of administration It is a powerful 
\asoddator, tins effect being produced 
by action on the arteries and arterioles 
That the capillaries are not affected is 
1267 
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proved by the absence of flushing of mlenals. As nnpi o\ement m the dis- 
the face following its admim strati on 10 turbancc indicates, this may be reduced 
while ophthalmoscopic examination to once, twice or thice times weekly 
shows dilatation of the central letmal According to Villaret and Justin- 
artery to twice normal size 11 Besan^on, 10 no untoward reactions 

Acetyl-choline should be given sub- have followed two thousand personally 
cutaneouslv or intramuscularly. Ad- administered injections and they report 
ministered orally, it is without effect; its action to be maintained with re- 
while given intravenously, it is highly peated use 

toxic and may prove fatal 12 The They, further, have demonstrated a 
dosage varies from 50 to 100 mg , return of normal color and relief of 
lepeated at twelve to twenty-four hour pain in the affected parts from the use 



Fig 1 Gangrene involving the large toe and medial surface of the foot There is 
a trophic ulcer at the base of the second and third toes 
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of acetyl-choline m Raynaud’s disease , 
rest pain and intermittent claudica- 
tion in thrombo-angutis obliterans was 
relieved, and improvement of trophic 
lesions and an increase m the osctllo- 
metric index was obtained They men- 
tioned no effect on the peripheral tem- 
perature following its administration 
Since the volume of blood flow 
through an extremity is measured by 
the rate of heat elimination, 13 the esti- 
mation of the cutaneous temperature 
rs of extreme importance m evaluating 
the effectiveness of treatment in pe- 
ripheral disease Diminution of sur- 
face temperature, particularly when 
associated with other signs of retarded 
blood flou, is characteristic of these 
disorders and as a rule improvement 
in the course of the disease is accom- 
panied by elei ation of the surface tem- 
perature in the affected parts 

In the cases lieiein reported, surface 
tempeiatures were taken after expos- 
ing the extremities to a room tempera- 
ture of 70° F for thirty minutes 
Then, the bulb of a mercury ther- 
mometer was placed betu een the bases 


of the first and second toes which w ere 
strapped together with adhesn e so 
that the skm was in contact with the 
entire surface of the bulb Readings 
were made after the thermometer had 
been m place for three minutes This 
method is accurate, simple and requires 
no expensne apparatus 
In one to three hours following the 
administration of acetyl-cholme to 
these patients the cutaneous tempera- 
ture was ele\ ated from 2° to 5° C 
The mouth temperature was not af- 
fected by the injection This elevation 
lasted eighteen to twenty- foui hours, 
at the end of which there occurred a 
drop to the original level Accompany - 
ing this reaction the patients experi- 
enced a sense of warmth and relief of 
pain m the affected extremities The 
administration of the drug daily, or 
e\er\ other day, o\er a period of time 
produced an increase of the surface 
temperature to a constant!} higher 
le\el, complete relief of pam and 
eventually disappearance of the gan- 
grene Since the surface temperature 
of an cxtrenutv is an index to the 



CiiMtr 1 Surncc icmpcnturc ending* m cue I niter the unction ol K>> of 
icetv I -cholmc. 
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adequacy of its blood supply, a reduc- 
tion m this reading after acetyl-cholme 
has been discontinued should be ac- 

i 

cepted as an indication that the drug 
is still lequired 

The disadvantages of foreign pro- 
tein administration are not encountered 
with the use of acetyl-choline These 
are (1) the lack of a uniform and con- 
stant effect, (2) the possibility of vas- 
cular occlusion during the chill, (3) 
the necessity for hospitalization, and 
(4) the undesirability of the induction 
of fever foi debilitated patients 

The following cases are selected to 


illustrate the immediate rise of the 
peripheral temperature following an 
injection of acetyl-cholme to those 
having trophic lesions resulting from 
obliterative vascular diseases and to 
demonstrate the effectiveness of the 
use of the drug in the treatment of 
these disorders 

Case Reports 

Case I A woman, aged 46 years, was 
referred for treatment because of diabetic 
iritis In addition to polyuria, excessive 
thirst and voracious appetite, she complained 
of pain in the feet radiating into the calves 
of the legs Since there was diminution of 
all types of sensation in the legs, and pul- 



Fig 2 Healing of gangrene and the ulcer three months later following the use 
acetyl-cholire 


of 
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sations m the dorsalis pedis and anterior 
tibial arteries appeared adequate, it was 
thought at the time that the pam complained 
of was due to diabetic neuritis 
Physical examination disclosed no abnor- 
malities The fasting blood sugar estimate 
was 250 mg per 100 c c and the urine con- 
tained a large amount of sugar 
Following restriction of diet and the ad- 
ministration of 20 units of insulin daily, the 
urinary sugar disappeared and the fasting 
blood sugar returned to a normal level 
Nevertheless, two months later she de- 
veloped an ulcerative lesion at the base of 
the first toe of the right foot Shortly 
thereafter, gangrenous areas appeared at the 
bases of the second and third toes and over 
the plantar surface of the large toe (figure 
1) In spite of the presence of apparently 
normal pulsations m the peripheral arteries, 
there was blanching of the feet with eleva- 
tion and rubor with dependency The sur- 
face temperature of the right foot was 27° 
and of the left 28° C 
In spite of rest in bed and the use of 
local heat, the gangrene appeared unim- 
proved at the end of two weeks One hour 
following the intramuscular injection of 100 
mg of acetyl-chohne the cutaneous tem- 
perature m the feet was increased to 30° C 
This elevation lasted twelve hours, at the 
end of which the temperature gradually 


dropped to the previous level (chart 1) The 
administration of the drug daily during the 
next two weeks resulted in marked im- 
provement in the local lesions A continua- 
tion of the injections twice weeklj for the 
next three months produced complete heal- 
ing of ulcerations (figure 2), disappearance 
of postural color changes and elevation of 
the surface temperature to a level constantly 
above 29° C (chart 2) 

Case II A woman, 38 years of age, com- 
plained of small painful ulcerative lesions 
symmetrically distributed over the tips of 
the first, second and third toes of the feet 
These had appeared five days prcviouslj 
For jears she had suffered with cold feet, 
more pronounced in the winter 
Digital examination revealed normal pul- 
sations in the popliteal arteries but none 
were felt m the dorsalis pedis and anterior 
tibial vessels The cutaneous temperature of 
the feet was 24° C and postural color 
changes were marked 
The gangrene persisted in spite of the 
use of heat and rest m bed for a neck 
One and one-half hours after the in- 
tramuscular administration of 100 mg of 
acetil-cliolinc, the surface temperature of 
the feet increased to 29° C (chart 3), and 
pulsations returned in the peripheral arteries 
This reaction lasted for eighteen hours The 
use of the drug in this dosage cvcrv other 



Time of readings 

Chart 2 Surface temperature readings m ca«c I showing a lurhcr level a'icr t >■ 
gangrene hid liecn healed b\ the use of icctv 1 choline 
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day for one month resulted m healing of 
the gangrene and the return of arterial pul- 
sations in the feet 

Treatment was discontinued for the fol- 
lowing two months, at the end of which time 
examination disclosed no signs of the pre- 
vious vascular disturbance 

Case III A man, 84 years of age, had 
complained of pam in the right leg on exer- 
cise for three years Lately this had become 
steadily worse Two weeks before the pres- 
ent observation he was seized with severe 
pain in the member which lasted twenty- 
four hours This was evidently due to an 
acute arterial occlusion since he noticed 
bluish discoloration of the toes for the first 
time Following this attack he suffered with 
constant pam in the leg which interfered 
with sleep 

Palpation showed absence of pulsations 
in the popliteal, dorsalis pedis and anterior 
tibial vessels of both sides while rubor with 
dependency and blanching with elevation of 
the right foot was marked The skin over 
the weight bearing areas of the right foot 
was thickened and there was a small ulcer 
both on the lateral surface and on the heel 

The surface temperature of the right foot 
was 25° and of the left 26° C One hour 
after the intramuscular administration of 
100 mg of acetyl-choline the surface tem- 
peratures were 28° There was a gradual 
drop to the previous level at the end of 


twenty-four hours (chart 4) Marked 
amelioration of rest pam was obtained by 
the use of the drug given every other day 
for the next two weeks Its continuation 
twice week/y during the fof/owing two 
months produced marked improvement m 
the trophic changes and complete cessation 
of pain The peripheral vessels remained 
pulseless 

Summary 

Three patients having trophic lesions 
due to vascular disease of the extremi- 
ties were treated by intramuscular in- 
jections of acetyl-choline hydrochlo- 
ride Healing of gangrenous areas, 
relief of pain and elevation of the sur- 
face temperature to a higher level was 
obtained by the use of the drug In 
one case pulsations in the peripheral 
arteries were re-established 

In one to three hours following an 
injection the cutaneous temperature m 
the affected parts was increased 2° to 
5° C. This elevation lasted eighteen 
to twenty-four hours and was accom- 
panied by a sense of warmth and re- 
lief of pam in the extremities 

The advantages of the use of acetyl- 
choline are (1) the ease of its admm- 



Chart 3 Surface temperature readings m case II after the injection of 100 mg of 
acetyl-choline 
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Time after injection (hours) 

Chart 4 Surface temperature -eadings m case III after the injection of 100 mg of 
acetyl-choline 


istration, (2) the absence of constitu- 
tional reactions following its use, and 
(3) the ability to maintain a constant 
and uniform elevation of the surface 
temperature by frequently repeated 
injections 
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Metastatic Malignant Tumors of the Brain* f 

By Harold F Dunlap, M.D , Rochester, Minnesota 


I N THE diagnosis and treatment of 
tumors of the brain, one is always 
confronted by the possibility of 
any given tumor being secondary to 
some primary malignant tumor situ- 
ated outside of the central nervous 
system Many difficulties, however, 
are encountered in attempting to prove 
the metastatic origin of such a tumor 
In the hope of gaining some knowl- 
edge which would aid in clinical recog- 
nition of the true nature of these 
lesions, a clinical, statistical, and path- 
ologic survey of the material available 
at The Mayo Clinic was undertaken 

Ninety-five patients examined in 
The Mayo Clinic in the ten years end- 
ing January 1, 1929, were given a diag- 
nosis of metastatic malignant tumor 
of the brain This series of cases, for 
purposes of study, has been divided 
into three groups Group 1 consisted 
of twenty-three cases m which com- 
plete necropsy, including examination 
of the bram, was pei formed In each 
of these cases diagnosis was first made 
from gross appearance of the tumor; 
a primary malignant tumor outside of 
the central nervous system was found 
m each case, and at least one secondary 
malignant tumor was found within the 
brain These diagnoses all were con- 

■*Received for publication July 30, 1931 
jFrom the Division of Medicine, The 
Maj o Clinic 


firmed by microscopic examination 
Group 2 consisted of forty-four cases 
m which there was a clinical picture 
of tumor of the bram but in which 
there was no gross or microscopic 
examination, of any kind, of brain 
tissue However, the presence of a 
primary malignant tumor outside of 
the central nervous system was con- 
firmed m each case by necropsy, by 
biopsy, or by operation at a time pre- 
vious to the appearance of symptoms 
of tumor of the brain This confirma- 
tory examination included, in all cases, 
microscopic studies Group 3 consisted 
of twenty-eight cases in which there 
was a clinical picture of tumor of the 
bram and also a clinical picture of pri- 
mary malignant tumor outside of the 
central nervous system In this group 
gross or microscopic examination of 
tissue was not made at the clinic How- 
ever, some of the patients previously 
had been operated on elsewhere, at 
which time a diagnosis of malignant 
tumor outside of the central nervous 
system had been made These diagno- 
ses m some instances had been sub- 
stantiated by microscopic studies. De- 
tailed neurologic studies were con- 
ducted in eleven cases of group 1 and 
in seventy-seven cases of the entire 
series. 

In none of the ninety-five cases was 
there metastasis to the skull without 
evidence of intracranial involvement 
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and m none was the intracranial in- 
volvement by direct extension, such as 
occurs m cases of tumor of the naso- 
pharynx, accessory nasal sinuses, or- 
bits, or eyes 

The diagnoses of the primary and 
secondary tumors of group 1 were 
made by the Section on Pathologic 
Anatomy of The Mayo Clinic Em- 
phasis in this study was placed on the 
reaction of the tissue of the brain to 
the presence of the tumor, rather than 
on study of the nature of the tumor 
The first eleven cases of group 1 were 
selected for special pathologic study 
Sections for microscopic examination 
were taken from several regions from 
the juncture of the tumor and the 
adjacent tissue of the brain, from the 
surface of the cortex at points distant 
from the tumor, and from the choroid 
plexus Stains used m each instance 
were hematoxylin and eosin, iron hem- 
atoxylin, Scharlach R, toluidine blue, 
van Gieson’s and Mann’s 

Analysis of Material 

The cases comprising groups 2 and 
3, m which the malignancy of the cere- 
bral lesion had not been authentically 
determined, although the clinical pic- 
ture was that of a primary malignant 
tumor outside of the central nervous 
system and a secondary tumor within 
the brain, ha\e been subjected to 
clinical and statistical analysis The 
results of the sun ey of the cases of 
group 1 arc compared to a similar 
survey of the larger senes of cases 
comprising groups 2 and 3 

Cluneal Studies The a\ cragc age of 
the patients of the entire senes of 
nmctj-fhc cases was 47 5 y ears There 
were only twelve patients who were 
less than thirty -five years of age. of 


whom three were children who prob- 
ably were suffering from primary 
tumors of the suprarenal gland Thus, 
the average age of the patients falls 
within the accepted cancer age In 
spite of the high incidence of metasta- 
sis to the brain from carcinoma of the 
breast, which would tend to increase 
the number of cases among women, 
cases were about evenly divided be- 
tween the sexes There w r ere forty- 
nine males and forty-six females 
There was an average loss of weight 
of 24 pounds m thirty-four cases m 
which the weight of the patients had 
been accurately recorded 
An attempt was made in those cases 
in which the primary lesion should 
have been readily recognized, as m 
cases of carcinoma of the breast and 
m those cases in which the onset of 
symptoms referable to the primary 
lesion could be fairly accurately de- 
termined, to estimate the duration of 
existence of the primary lesion prior 
to the onset of cerebral symptoms The 
average thus obtained was twenty -one 
months for the cases of group 1, and 
31 5 months for the cases of each of 
the other groups The longest interval 
between the onset of sjmptoms of the 
primary lesion and of those of the 
cerebral lesion in a case of group 1 
was 6 5 years, the primary tumor was 
a by pemephroma The corresponding 
interval in a case of group 2 was unit, 
years, the pi unary tumor was a car- 
cinoma of the carotid body 1 he inter- 
val m a ca«e of group 3 was twclv* 
years, the primary tumor was •» carcin- 
oma of the breast 

The onset of cerebral -vinptnnis had 
antedated the patient ’s visit to the 
dune lor an avtngi of time mo .th* 
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for the cases of group 1, and for 4 5 
months for the cases of each of the 
other groups 

The average length of life from 
the time of examination at the clinic, 
until death, was 3 5 months, and the 
time from onset of cerebral symptoms 
until death was eight months m those 
cases of groups 2 and 3 in which the 
time of death had been reported 

The presenting symptoms in the en- 
tire group of ninety-five cases were 
directly referable to the cerebral lesion 
in sixty-eight and to the primary lesion 
in only fifteen There were symptoms 
referable to both the primary and the 
cerebral lesion in twelve of the cases 
In seven cases of group 1 in which 
the patients presented themselves at 
the clinic because of cerebral symp- 
toms, mention was not made of symp- 
toms referable to the primary lesion 
Cerebral symptoms weie merely a ter- 
minal feature in twelve cases of group 
1 

The symptoms referable to the cere- 
bral lesion most frequently complained 
of were headache, vomiting that often 
was of a projectile nature, distur- 
bances of vision and of speech, vertigo, 
and transient aphasia Headache was 
the predominant complaint The clini- 
cal signs most frequently noted were 
monoplegic or hemiplegic paresis, 
cranial nerve palsy, ataxia, and jack- 
soman seizures 

The frequent incidence of mental 
disturbance is very striking in all three 
groups In study of mental distur- 
bance, only those cases were used 
which had been observed by the Sec- 
tion on Neurology of The Mayo Clinic 
Definite mental changes were observed 
in 75 per cent of the cases of group 1 
m 45 per cent of the cases of group 2, 


and in 56 5 per cent of the cases of 
group 3, the incidence for the entire 
series was 57 per cent The mental 
disturbance varied from mental slug- 
gishness, to confusion and even to 
stupor m the more advanced cases 
Emotional disturbances of varying de- 
gree and duration were present in a 
smaller percentage of cases 
Of the eighty-four cases of the en- 
tire ninety-five m which the ocular 
fundi had been examined, choked disk 
was recorded in 40 per cent Likewise, 
in 41 per cent of those cases of group 
1 in which the fundi had been ex- 
amined there was choked disk Optic 
atrophy and hemianopsia were present 
in a smaller percentage of cases of the 
entire group There were nine cases 
in which there were perimetric visual 
field defects and three cases m which 
optic atrophy was present 

Study of the clinical localization of 
the cerebral tumors failed to disclose 
any region of predilection for the 
development of metastasis in the brain 
(table 1) The sixteen cases of group 
1, in which detailed neurologic studies 
had been conducted, and in which 
necropsy, including examination of the 


Tabi,c 1 

Clinical Situation of Tumor of the Brain of 
the Seventy-seven* Patients Who Un- 
derwent Neurologic Examination 


Situation 

Right side of cerebrum 

Left side of cerebrum 

Chiasma 

Cranial nerves 

Brain stem 

Cerebellum 

Base 

Gasserian ganglion 
Third ventricle 
Meninges 
Not stated 


Groups 

1 2 3 

2 11 6 

2 9 4 

1 

3 3 

1 3 2 

1 5 

2 
1 
2 

1 

9 9 6 


Total 

19 

15 

1 

6 

6 

6 

2 

1 

2 

1 

24 


*Diagnosis was of imohement of more 
than one region in some cases 
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brain, had been performed, were the 
only cases in which clinical diagnosis 
and localization could be checked 
accurately against pathologic changes 
The situation of the cerebral lesion 
was correctly diagnosed in seven of 
the sixteen cases In the remaining 
cases of the sixteen either localizing 
signs were absent or dissemination of 
the signs led to incorrect diagnosis of 
an inflammatory lesion 

A clinical diagnosis of metastatic 
malignant tumor of the brain was made 
m six of the sixteen cases In these 
six cases there was an obvious pri- 
mary malignant tumor elsewhere than 
in the bram, recognizable metastasis, 
or a history of previous operation for 
a malignant tumor situated outside of 
the central nervous system 

A diagnosis of primary tumor of the 
bram had been made m five of the 
sixteen cases, none of which presented 
either symptoms or signs referable to 
a primary lesion elsewhere However, 
th* primary lesion proved to be car- 
cinoma of the lung in three cases and 
carcinoma of the kidney in two cases 
In the preceding two paragraphs, 
eleven of a particular group of sixteen 
cases have been considered In the 
remaining five of these sixteen cases 
the dissemination of signs, the paucity 
of localizing signs, and failure to 
recognize or sufficiently to consider 
the primary lesions led to the assump- 
tion that the cerebral manifestations 
were on the basis of inflammatory 
diseases In one of these five cases m 
which a clinical diagnosis of tulicrculo- 
sis of the lung, spine and bram had 
been made, necropsy disclosed a pri- 
mary carcinoma of the lung with 
metastasis to four lertcbrac. situated 
partly m the thoracic and part!) in the 


lumbar region, to the subjacent men- 
inges m the thoracic region, and to the 
brain In the second of the five cases, 
m which a diagnosis of syphilis of the 
central nervous system had been made, 
necropsy disclosed a primary carcin- 
oma of the lung, with metastasis to the 
meninges covering the midbram and 
cerebellum, and healed pulmonary tu- 
berculosis In the third of the five 
cases, in which the clinical diagnosis 
was infectious menmgo-encephalitis, 
secondary to the toxemia of preg- 
nancy of seven months, necropsy re- 
vealed multiple, bilateral metastatic 
nodules m the cerebrum and cere- 
bellum, secondary to carcinoma of 
the breast, for which operation had 
been performed three years previously 
In the fourth of the fi\e cases, m 
which a clinical diagnosis of recurrent 
carcinoma of the sigmoid had been 
made, and m which at necropsy a 
metastatic nodule had been found in 
the cerebellum a clinical diagnosis of 
general paralysis of the insane had 
been made m view of an old history of 
syphilis, rapidly de\ eloping and mark- 
ed mental deterioration, and the pres- 
ence of clinical signs considered char- 
acteristic of syphilis of the nervous 
system The fifth patient of these 
fi\e, who was brought to the hospital 
in a moribund state, was found at 
necropsj to ha\e a primary carcinoma 
of the pancreas, with generalized car- 
cinomatosis and multiple cerebral 
metastatic grow ths 
Theie were five case*. m group 1 in 
which there wa« carcinomatous in- 
\oI\ email of the meninges Two ai«t« 
in which the priman lesion wa< an 
asymptomatic carcinoma of the lung 
lia\e been considered in the preceding 
paragraph In a third case, one of car- 
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cmoma of the stomach presenting tci- 
minal cerebial manifestations, a clini- 
cal diagnosis of carcinomatous men- 
ingitis secondary to gastric carcinoma 
was made prioi to death, and this 
diagnosis was substantiated at necropsy 
by demonstrating carcinomatous inva- 
sion of the pia-arachnoid In a fourth 
case, one of cai cmoma of the breast 
in which cerebral symptoms were ter- 
minal, but m which neurologic studies 
had not been conducted, necropsy dis- 
closed carcinomatous invasion of both 
the dura and pia-arachnoid A clinical 
diagnosis of inoperable carcinoma of 
the breast, with metastasis to the nnd- 
bram, was made in a fifth case, in 
which necropsy disclosed several re- 
gions of metastasis to the cerebral cor- 
tex; there was also metastasis to the 
substance of the left third cranial 
nerve and to the pia-arachnoid cover- 
ing the midbiain with extension of the 
tumor cells along the pial prolonga- 
tions into the* subjacent brain 

Laboiatoiy Studies Theie was a 
slight to a moderate degree of anemia 
in 28 per cent of eighty-eight cases m 
which blood counts had been made Of 
eighty cases in which Wassermann 
tests of the blood had been made, a 
positive reaction occurred in only one 
instance 

Examination of spinal fluid had been 
conducted in twenty-two cases Among 
these twenty-two there was one in- 
stance in which the Wassermann test 
of the spinal fluid was positive, but in 
this instance the Wassermann test of 
the blood was negative Yellow spinal 
fluid was obtained m six cases, three 
of which belong in group 1, and m 
which, at necropsy, involvement of 
the ventricle or meninges by metasta- 
tic lesion was found There were not 


moie than eleten cells for each cubic 
milhmetei of spinal fluid in any case 

Roentgenologic methods failed to 
reveal the presence of many of the 
growths encountered The entire ex- 
perience was as follows Roentgeno- 
grams of the thorax had been made 
in seventy-eight cases, in 47 5 per cent 
of which there was evidence of patho- 
logic change A diagnosis of primary 
or metastatic malignant growth of the 
lung was correctly made in 37 per cent 
of the cases Of the fourteen cases 
of group 1 in which roentgenograms 
of the thorax had been made and in 
which at necropsy pulmonary metasta- 
sis had been demonstrated, evidence 
of pathologic change in the roentgeno- 
gram v r as reported m eight cases (51 
per cent). However, the incorrect 
diagnosis of inflammatory lesion had 
been made in four of the eight cases 

Metastasis or other pathologic 
changes had been reported in 21 per 
cent of the sixty-three cases m which 
roentgenograms of the head had been 
made 

Pathologic Studies The lung, breast 
and kidney were the sites of the pri- 
mary lesion in fifty-one of the ninety- 
five cases, an incidence of 586 per 
cent of those cases in which the site 
of the primary growth could be deter- 
mined Thirteen of these fifty-one 
cases were in group 1 , that is, 56 6 
per cent of the cases comprising group 
1 (table 2) 

It will be recalled that the nature of 
the primai y lesion, outside of the cen- 
tral nervous system, was determined 
by microscopic studies in all cases of 
groups 1 and 2 The cases in which the 
diagnosis was carcinoma, hyperne- 
phroma or melano-epithelioma were 
classed together as cases of carcinoma, 
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Table 2 

Situation of the Primary Malignant Tumors 
in all Cases Studied 

Groups 

1 2 3 Total 

S 20 3 12 

3 4 S 12 

5 13 9 

2 3 5 

2 3 5 

2 114 

112 4 

1113 

2 1 3 

2 1 3 

1 1 

1 1 

1 1 

1 1 

1 1 

1 1 

1 1 

1 1 

1 1 

13 4 8 


whereas the cases in which the diagno- 
sis was sarcoma, lymphosarcoma, and 
Hodgkin’s disease were classed to- 
gether as cases of sarcoma In fifty- 
nine cases the growths were classified 
as carcinomas, an incidence of 88 per 
cent of the cases comprising groups 
1 and 2 Six cases in which the 
growths were classified as sarcomas 
and one case each in which they were 
classified as myeloma and as neuro- 
blastoma accounted for the remaining 
12 per cent of the cases 
In general, metastasis was wide- 
spread throughout the body Pulmon- 
aiy involvement, cither primary or 
secondary, was proved m nineteen of 
the twenty-three cases which composed 
group 1, an incidence of S2 6 per cent 
of the cases There were fi\c cases of 
primary carcinoma of the lung and 
fourteen cases of metastasis to the 
lung This leaves four cases of group 
1 to be accounted for Two of thc B c 
m which metastasis to the lung did 
not occur, were cases of carcinomatous 
meningitis m which the brain tissue 


proper w'as not imaded Of the two 
remaining cases, one w as a case of sar- 
coma which had metastasized through- 
out the body m the fat-bearing tissues, 
and the other w r as a case of melano- 
epitheliomatosis 

In the cases of group 1, m which 
metastasis occurred to the tissue of the 
brain, secondary nodules were found 
to be scattered irregularly throughout 
the gray and the white matter, just as 
in clinical examination, so m this ex- 
amination, no site of predilection for 
the development of metastasis was 
noted The tumors w ere usually rather 
sharply demarcated from the adjacent 
brain tissue and often were the site 
of rather marked necrosis and hemor- 
rhage Metastasis w r as single m seven 
cases and multiple in thirteen It 
seems appropriate here to call atten- 
tion to the case m which more 
than thirty metastatic nodules were 
counted In the remaining three cases 
the involvement w-as confined primarily 
to the pia-arachnoid (figure 1) 

Microscopic examination in most in- 
stances confirmed the impression that 
masses w ere rather sharplj demarcated 
from the adjacent tissue, but m on!\ 
two cases w r as a definite fibrous capsule 
present (figures 2 and 3) The tumors 
were usually dccidcdlj \nscular, and 
there was hemorrhage into the tumor 
The tumors m some instances were 
composed of solid masses of tumor 
cells undergoing \anous stages of 
degeneration, whereas in other in- 
stances the tumor cells occurred singh. 
or as islets of tumor cells m a wcll- 
preserwd state The amount of mo- 
tion m the tissue of the brain adjacent 
to the tumor appeared to % in v uh tin. 
sire and t\pe of the tumor, it v,w h 
in the Mini! tumor- and m tin two 


Situation 

Breast 

Kidney 

Lung 

Skm 

Suprarenal gland 
Colon 

Thyroid gland 
Stomach 
Testis 
Bone 

Esophagus 

Pancreas 

Gallbladder 

Prostate gland 

Uterus 

Tonsil 

Parotid gland 
Carotid body 
Eye 

Undetermined 
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Fig, 1 Case 10 Small pearly white metastatic nodules scattered over inner surface 
of dura 



Fig 2 Case 1 The zone of demarca- Fig 3 Case 3 Demarcation zone divid- 
tion, with a fibrous capsule, dividing the ing the brain tissue from the tumor focus, 
brain below from the tumor focus above without a capsule of connective tissue Rare- 
Rarefied appearance and swollen astrocytes faction and mild glial proliferation (x 75) 
m the subjacent brain tissue (x 75) 
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cases of melano-epithelioma, as com- 
pared to the cases of carcinoma This 
zone frequently presented a rarefied 
or sieve-like appearance (figures 4 and 
5) The number and size of the blood 
vessels were usually increased, and fre- 
quently they formed the center of an 
outlying focus of tumor cells Fre- 
quently tumor cells and scavenger cells 
could be demonstrated adjacent to and 
m the perivascular spaces of blood ves- 
sels in this zone There was astrocytic 
proliferation, and m case of involve- 
ment of the gray matter, marked des- 
truction of the ganglion cells In the 
brain tissue distant from the tumor 
there were usually only slight changes 
This zone occasionally appeared rare- 
fied There was usually proliferation 
of the astrocytes, and occasional gitter 
cells Satellitosis was commonly ob- 
served in the cortex In two cases the 
choroid plexus was invaded by tumor 
cells There was no invasion of the 
meninges secondary to invasion of the 
tissue of the brain, except when the 
tumor came into direct contact with 
the surface of the brain There was 
an occasional inflammatory reaction in 
the meninges, as evidenced by in- 
creased \asculanty and the presence 
of lymphocytes, polymorphonuclear 
leukocytes, plasma cells, and erythro- 
cytes, especially if the tumor was in 
close proximity to the surface of the 
bram 

In cases of carcinomatous meningi- 
tis the subarachnoid space was dis- 
tended with tumor cells existing singly 
or as masses (figure 6) There was 
a moderate amount of proliferation of 
connective tissue Lyniphocv tes, poly- 
morphonuclear lcukocy tes, plasma cells 
and erythrocytes were found inter- 
spersed between the tumor cells In 


some sections the tumor cells were 
found extending along pial prolonga- 
tions into the sulci and invading the 
subjacent cortex (figures 7 and 8) 
There was little reaction m the tissue 
of the bram except for mild, general- 
ized glial proliferation 

Comment and Comparison of This 

Series with Observations and 
Opinions in the Literature 

The literature dealing with secon- 
dary carcinoma and sarcoma of the 
brain has been ably reviewed by ICauf- 
mann, Gallavardin and Varay, Maass, 
Lihenfeld and Benda, Hememann, 
Beerman, Humbert and Alexieff, 
Walshe, Lissauer, Schwarz and Ber- 
tels, Meyer and Grant 

Kras ting gave the ratio of 1 3 as 
the incidence of metastatic to primary 
tumors of the bram at the Basel Hos- 
pital for a period of thirty-five years 
This figure, obtained from the post- 
mortem service of a large general hos- 
pital, does not hold for the clinical in- 
cidence m a large diagnostic center 
Sixty -one cases of metastatic tumor of 
the bram and 1,308 cases of primary 
tumor of the bram were seen at The 
Mayo Clinic from 1919 to 1925 inclu- 
sive, giving a ratio of 1 20 for sec- 
ondary to primary tumors of the bram 
This figure is in close agreement with 
that of Grant, who reported an inci- 
dence of 4 per cent for secondary a« 
compared to primary tumor of ihe 
bram from the Peter Bent Brigham 
Hospital 

Krastmg. m a review of 12 730 
postmortem examinations ptrfornnu 
at the Basel Hospital from 1870 to 
1905. reported 1,078 cans of o r ono 
mn, m 817 of which the brun had !*<(.•’ 
examined and 160 cist* of wmiii, 
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m 118 of which the brain had been 
examined The incidence of metas- 
tasis, in those cases in which the brain 
was examined, was S 7 per cent for 
the group with carcinoma and 116 per 
cent for the group with sarcoma Gal- 
lavardin and Varay placed the inci- 
dence of metastasis to the brain as 
once m every seventeen to eighteen 
cases of malignant tumor 

Metastasis in general is widespread 
throughout the body in those cases in 
which there is cerebral metastasis The 
lung was involved., either primarily or 
secondarily m 83 per cent of those 
cases in this series in which necropsy 
was performed This tends to sub- 
stantiate Kaufmann’s view that pul- 
monary metastasis enhances cerebral 
metastasis 

Metastatic growths m the brain, in 
those cases in which authors have 
given their number, usually have been 
multiple and diffusely scattered Metas- 
tatic growths m the tissue of the brain 
were multiple in 65 per cent of my 
series and m 66 per cent of Globus 
and Selinsky’s series 

The incidence of localization of the 
metastatic growths in various parts of 
the brain appears to lary with the 
authors’ individual experience My 
series discloses no especial site of 
localization for the metastatic grow tbs 
Gallavardm and Varay found the larg- 
est proportion of metastatic grow ths m 
the cerebrum Ewing, in writing of 
carcinoma of the breast, stated that 
they' may metastasize to an> part of 
the brain but are especially lihel\ to 
metastasize to the cerebellum SpiIIcr 
and Wciscnbcrg found imohcnient of 
the central com olutione, the cerebel- 
lum and the temporal lobe* m order 
of frequency m which they are named 


It is generally' agreed that the tissue of 
the brain is more often imolved than 
the meninges Cranial nen es are oc- 
casionally involved, either directly 
through metastasis to the substance of 
the nerve, or indirectly at their point 
of emergence from the meninges, when 
the latter are invaded by the tumoi 
cells 

There is considerable i anation of 
opinion as to the amount of reaction 
which the presence of the tumor ex- 
cites in the surrounding tissue of the 
brain Fried expressed the belief that 
there is no reaction, that the tissue of 
the brain merely' melts away' before the 
advance of the tumor. Buchholz, Kol- 
pin, and Gallavardm and Varay' stated 
that the tissue of the brain is merely 
pushed aside by' the advance of the tu- 
mor, without actually being destroyed 
and without proioking rcactne pheno- 
mena Hememann, Comghi, Morse and 
Fischer have reported on this aspect 
of the subject Hassm and Singer rc- 
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m 118 of which the brain had been 
examined The incidence of metas- 
tasis, m those cases in which the brain 
was examined, was 5 7 per cent for 
the group with carcinoma and 116 per 
cent for the group with sarcoma Gal- 
lavardm and Varay placed the inci- 
dence of metastasis to the brain as 
once in every seventeen to eighteen 
cases of malignant tumor 

Metastasis in general is widespread 
throughout the body in those cases in 
which there is cerebral metastasis The 
lung was involved, either primarily or 
secondarily in 83 per cent of those 
cases in this series in which necropsy 
was performed This tends to sub- 
stantiate Kaufmann’s view that pul- 
monary metastasis enhances cerebral 
metastasis 

Metastatic growths in the brain, in 
those cases in which authors have 
given their number, usually have been 
multiple and diffusely scattered Metas- 
tatic growths in the tissue of the brain 
were multiple in 65 per cent of my 
series and in 66 per cent of Globus 
and Selinsky’s series 

The incidence of localization of the 
metastatic growths in various parts of 
the brain appears to vary with the 
authors’ individual experience Mv 
series discloses no especial site of 
localization for the metastatic grow ths 
Gallavardm and Varay found the larg- 
est proportion of metastatic grow ths m 
the cerebrum Ewing, in writing of 
carcinoma of the breast, stated that 
the} may metastasize to any part of 
the brain but arc espcciallv likclv to 
metastasize to the cerebellum Spiller 
and Wcisenbcrg found imohemciit of 
the central com olutions. the cerebel- 
lum and the temporal lobe* m order 
of f requeue} in winch thc\ are named 


It is generally agreed that the tissue of 
the brain is more often imolved than 
the meninges Cranial nerves are oc- 
casionally involved, either directly 
through metastasis to the substance of 
the nerve, or indirectly at their point 
of emergence from the meninges, when 
the latter are invaded b} the tumor 
cells 

There is considerable -variation of 
opinion as to the amount of reaction 
which the presence of the tumor ex- 
cites in the surrounding tissue of the 
brain Fried expressed the belief that 
there is no reaction, that the tissue of 
the brain merely melts away before the 
advance of the tumor Buchholz, Kol- 
pin, and Gallavardm and Varay stated 
that the tissue of the brain is merely 
pushed aside by the advance of the tu- 
mor, without actually being destroyed 
and without provoking reacliv e pheno- 
mena Ilememann, Coniglu, Morse and 
Fischer have reported on this aspect 
of the subject Hassm and Singer rc- 



rV S Cue 5 Kxici-nc ct'p’vi e 1 1 
va«o» of the i' i-vnchro’i] over tb~ »*<*. 
twain with '-wait foe of u,-n'<r c^’h jv- c* 
trump the hj-c' 1 1 * e ■>►{<•>: ix “>) 



1284 


Harold F. Dunlap 


ported focal (masses) and diffuse (en- 
cephalitic) lesions m cases of secon- 
dary carcinoma involving the tissue of 
the brain They expressed the belief 
that there are generalized reactive 
phenomena characterized by the for- 
mation of new capillaries and prolifer- 
ation of glial cells, and that there are 
degenerative changes m the ganglion 
cells most marked in the tissue of the 
brain adjacent to the tumor In the 
pia-arachnoid and the choroid plexus 
dilated vessels were constantly pres- 
ent, and there were lymphocytes and 
gitter cells In carcinoma of the men- 
inges, the only pathologic element 
found outside the tumor cells was the 
presence of gitter cells, plasma cells, 
and macrophages in the pia-archnoid, 
and some proliferation of glial cells m 
the subjacent cortical tissue 

In the eleven cases of group 1 (par- 
agraph 5) m this series in which de- 
tailed microscopic studies were made 
of sections taken from the tumor, of 
the adjacent tissue of the brain and of 
tissue of the brain distant from the 
tumor, the pathologic changes were es- 
sentially m agreement with those of 
Hassm and Singer 
The incidence of metastasis to the 
brain varies considerably with the sit- 
uation and nature of the primary tu- 
mor The general consensus of opin- 
ion appears to be that a primary car- 
cinoma which gives rise to secondary 
tumor of the brain is most likely to 
be in the lung or breast, and that a 
primary sarcoma which gives rise to 
secondary growth in the brain is most 
likely to be m the skin or lymph nodes 
Ewing and Krasting expressed the 
belief that melanotic tumors of the 
skm are especially prone to metastasize 
to the brain 


Maass, in a study of carcinomatous 
meningitis, found the stomach, lungs, 
and breast to be the site of the primary 
tumor in the order m which they are 
named Fried, m a study of nineteen 
cases of primary carcinoma of the lung 
in which necropsy was performed, 
found cerebral metastasis in nine of 
eleven cases in which the brain was 
removed He expressed the belief that 
the greater incidence of metastasis to 
the bram from primary malignant tu- 
mor of the lung, as compared to malig- 
nant tumors of other organs, is due to 
the fact that the lung acts as a filter 
in case of metastasis from other or- 
gans, whereas there is no natural bar- 
rier between the brain and the lung 
Krasting, m a review of 130 cases of 
cerebral metastasis, found the primary 
lesion in the breast m forty cases, and 
in the lung m twenty-nine cases, an 
incidence for these two organs of 50 
per cent of the entire series I find, 
by including the kidney along with the 
lung and breast, that metastasis to the 
bram arose from one of these three 
organs m 56 per cent of Krasting s 
series, in 51 per cent of Grant’s series, 
m 56 5 per cent of my series, and m 
54 per cent of ninety-four cases m 
which the situation of the primary 
tumor was stated, among 108 cases 
which I reviewed indiscriminately from 
the literature 

Little difficulty should be encoun- 
tered m recognizing the primary tumor 
when it is in the breast Tumors m 
the lung and kidney, however, are 
prone to run an asymptomatic course 
At other times, the cerebral manifes- 
tations so overshadow any symptoms 
which may be referable to the primary 
lesion that the true nature of the 
malady is not recognized Fried stated 
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that in cases of primary carcinoma of 
the lung there may be symptoms ref- 
erable to the thorax, the condition 
may run a silent course, or there may 
be symptoms referable to the metas- 
tases only He expressed the belief 
that the clinical features are amazinglj 
scant as compared to the amount of 
tissue involved and the grave nature 
of the lesion His opinion was that 
metastasis to the brain occurs earl), 
often masking the clinical picture of 
the primary lesion In his senes of 
cases of primary carcinoma of the 
lung, five patients presented symptoms 
due to the cerebral metastasis , the pri- 
mary pulmonary lesion was disco\ ered 
only accidentally following operation 
on the brain or at necropsy Seven of 
the eight cases m my series of proved 
primary carcinoma of the kidney or 
lung with metastasis to the brain, were 
accompanied neither by symptoms, 
nor, with one exception, by clinical 
signs referable to the primary lesion 
Silent primary tumors, and foci of 
metastasis may exist in other organs, 
as illustrated in a case of group 3 in 
which a primary carcinoma of the 
prostate gland had metastasized to the 
lungs, spme and brain without symp- 
toms referable to an) lesion except the 
cerebral one Cerebral symptoms had 
been noted for an a\eragc period of 
three to four months prior to the tune 
of examination Grant reported an 
a\erage intenal of four months be- 
tween the onset of cerebral symptoms 
and the time of examination 

Clicked dish* occurred m 40 per 
cent of the cases This is practically 
the same incidence of occui rcnce as m 
priniar) tumor of the brain Lihew isc 
the degree of choking yanes as much 
as in pnnian tumors of the brain In 


my study the ceiebral s)mptoms and 
signs were frequently of a bizarre and 
disseminate nature, var)ing in inten- 
sity from day to da) In cases of mul- 
tiple metastasis, a single lesion situated 
m a vital center may give origin to the 
cerebral symptoms and signs noted, 
the other lesions may be in silent 
regions Globus and Selmsky stated 
that multiplicity of lesions will, m the 
majority of cases, lead to dissemina- 
tion of objectne signs 

Mental disturbance appears to be 
one of the outstanding features m 
metastatic tumois of the brain The 
mental symptoms associated with 
metastatic tumor of the brain appear 
to be more marked than those asso- 
ciated with primary tumor of the 
brain The presence and scicrity of 
mental symptoms appeared to bear 
possible relationship to the presence 
and severity of the encephalitic changes 
in all cases except one Lew is reported 
a case m winch there had been a sud- 
den onset of psychic manifestations 
diagnosed by seceral eminent psychia- 
trists as a catatonic type of dementia 
precox, on the later dc\clopmcnt of 
neurologic signs, the diagnosis had 
been changed to encephalitis, and it 
was not until necropsy that it yyas 
learned that the s\ mptoms w ere due to 
cerebral metastasis from a primary 
malignant groy\th probably m the 
lung Mental s\mptom« occurring with 
metastatic tumor of the brain mav be 
readily confuted with those occurring 
in the ordinary type of psychosis 'J he 
smularits of such symptoms to thost 
of general paralysis of the insane Ins 
been reported by Smith ‘sicfcrt. I-lr- 
holr and yon He\de and Cnrsthnmm 
Van Hi'selt rejKirttd a case in yyJnch 
the diagnosis s t nilt dittwnth 
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Maass reported a case presenting acute 
psychosis with Korsakoff's syndrome 
Heinemann stated that the clinical pic- 
ture may be that of alcoholic intoxica- 
tion. Morse expressed the belief that 
a psychic disturbance with stupor is 
often the outstanding feature. Elz- 
holz stated that a confusional state is 
the usual type of mental disturbance 

It is usually rather difficult to estab- 
lish clinically that a tumor of the brain 
is metastatic, for the symptoms refer- 
able to the cerebral lesion are often 
essentially the same as those presented 
by a primary tumor of the brain 
Moreover, the primary lesion may be 
a silent one, or the cerebral symptoms 
may be so pronounced as to obscure 
the less obvious symptoms and signs 
referable to the primary tumor. At 
other times, especially if there is car- 
cinomatous involvement of the men- 
inges, the clinical picture mimics some 
inflammatory lesion or functional dis- 
turbance At times, obtaining accurate 
data as to symptoms, signs, and labora- 
tory studies essential in establishing a 
diagnosis, is precluded by marked 
physical and mental deterioration of 
the patient 

Careful general examination should 
be conducted in all cases in which there 
is a clinical picture of tumor of the 
brain Any unusual clinical or labora- 
tory observations should be investi- 
gated further Thus at times, by the 
use of the bronchoscope, proctoscope 
or cystoscope, it is possible to demon- 
strate a malignant lesion outside of the 
central nervous system and thus prob- 
ably to save the patient from an unnec- 
essary and hopeless operation on the 
brain 

Roentgenograms of the head and 
thorax should be made as a routine in 


all cases in which tumor of the brain 
is suspected There was pulmonary 
involvement, either of a primary or of 
a secondary nature, in 83 per cent of 
cases m this series in which necropsy 
was performed. Definite roentgeno- 
logic evidence of pulmonary disease 
was present m 51 per cent of these 
cases However, m half of these cases 
the mistaken diagnosis of inflamma- 
tory lesion was made. Shelden has 
pointed out that, m searching for evi- 
dence of a primary malignant tumor 
outside of the central nervous system, 
such roentgenologic reports as healed 
tuberculous lesion, miliary tuberculosis, 
pleural adhesions, pleural effusions 
and pneumoconiosis should be received 
with suspicious reserve, and that re- 
examination should be made at fre- 
quent intervals to determine whether 
the signs are constant 

If possible, microscopic examination 
of tissue removed at operation m re- 
cent years should be made Biopsy of 
enlarged lymph nodes, or of nodules 
in the skin, may disclose evidence of 
an extracerebral malignant tumor 
Tumor cells occasionally have been 
found m the spinal fluid, as m the 
cases of Schwarz and Bertels, Panton, 
Stadelmann and Meyer 

Frequently, the general appearance 
of the patient may furnish a clue to 
the diagnosis, especially if he is within 
the usual cancer age, if he has lost 
appreciable weight, or if he is at all 
anemic or cachectic The usual his- 
tory in a case of metastatic malignant 
tumor of the brain is one of precipitate 
onset and rapid progression of symp- 
toms and signs, dissemination of ob- 
jective signs due to multiplicity of 
lesions, and, from day to day, consider- 
able fluctuation m intensity of symp- 
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toms and signs This picture is tre- 
quently augmented by mental distur- 
bance, especially of a confusional type 

Summary 

The incidence of metastatic tumor 
of the brain is at least 5 per cent of 
all tumors of the brain observed at 
The Mayo Clinic 

There are focal (masses) and dif- 
fuse (encephalitic) lesions m the brain 
The primary malignant tumor was 
in the lung, breast or kidney in more 
than 50 per cent of the cases 

The primary lesion is frequently 
silent 

Metastatic tumors of the brain often 
present essentially the same syndrome 
as primary tumors of the brain 
All cases presenting clinical evidence 
of a tumor of the brain should be 
studied carefully for evidence of pri- 
mary malignant tumor outside of the 
central nervous system 
In all cases in which there is clini- 
cal evidence of tumor of the bram 
roentgenograms of the thorax and 
skull, for evidence of metastasis, 
should be made as a routine 

Choked disks occurred m 40 per 
cent of the cases of metastatic tumor 
of the bram 

Multiplicity of lesions, and conse- 
quent dissemination of signs, may lead 
to the assumption that the cerebral 
manifestations are the result of inflam- 
matory disease 

Mental symptoms, especially of a 
stuporous or confusional type, occur- 
red m more than 50 per cent of the 
cases of metastatic malignant tumor of 
the bram seen at The Majo Clinic 
The incidence and in ten sit} of men- 
tal symptoms m this scries of cases 
appeared to bear some relationship to 


the incidence of the encephalitic 
changes 
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Ephedrine in the Treatment of Narcolepsy* 


By Harry A Collins, MD.FACP, Dcs Monies, la 


Cases of narcolepsy of various types 
have been described in the literature 
but no successful form of treatment 
had been recorded until Doyle's 12 re- 
cent report In five cases of this dis- 
ease the somnolent and cataleptic 
seizures were abolished within twenty- 
four hours by the use of ephedrine 
In this paper I wish to present two 
other cases m which I have used this 
drug with the same success 

The first physician to wnte upon 
the subject of narcolepsy was Aretaeus 
who, in the first century, wrote two 
books upon “The Lethargies”, Galen 
also referred to abnormal somnolence 
and lethargy m his writings Dana 1 
was able to find but fifty cases reported 
prior to 1878 Narcolepsy was first 
described by W estphal- m 1877, but 
was given its name by Gelineau 3 m 
1SS0 Howe\ er, Gelineau ci edits 
Caffe* with describing the first case 
in 1862 Fischer 5 reported one case 
m 187S 

Gelineau suggested the name of 
"naicolcps}” for “a rare neurosis 
chaiactenzed by an imperious sleep of 
sudden onset and short duration winch 
recurred at more or less frequent in- 
ten als” At the present tune when 
we speak of narcolcps\ we recognize 
a distinction between those cases of 
prolonged somnolence which some of 


*R«.cci\c<l tor pulihcstion \iiRint 2, P3I 


the earlier winters ha\e repoited and 
the true narcolepsy of toda) in which 
the diagnosis is based on two very im- 
portant points, namely, that the con- 
ditions of narcolepsy and cataplew 
must co-exist Several German writers 
have recognized this distinction as did 
also Low r enfeld° m 1892, Camp 7 m 
1907, Adie 8 m 1926, Kmnicr Wilson” 
m 1928, Cave 10 in 1929, and Daniels 11 
and Doyle 12 in 1930 In 1929, Ca\e 
of the Mayo Clinic presented nar- 
colepsy as a definite clinical cntitx m 
his group of fort} -two cases which 
w f as the largest single senes reported 
up that time He made the statement, 
“that narcoleps} is a rare condition 
is shown b} the fact that these fort} - 
two cases leprcscnl a total registration 
of 361,602 patients or one case of 
narcolepsy m c\cn 8.610 patients” 
Narcolejis} max be described ns a 
clinical S}ndromc which consists first 
of irresistible attacks of sleep which 
nu) occur at am time or in a in place, 
and of xariable duration lasting from 
a few seconds to stxcrnl hours and 
second!}, of cal lplcctic attacks which 
are characterized In a sudden trmsi- 
tor\ loss of imiscul ir tonus which is 
usually precipitated In an < nmtir.ml 
stimulus ciich as hughfer, nng< r. r%- 
citenicnt or ocrti«>n During then 
eataplectic attacks the jntient rtix Inn 
complitc pn\cr ri the shcht ! mim* - 
lntmc and mn id! t<> t! t p <«i*rd m 
12Sa 
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a perfectly helpless condition but in 
the majority of cases complete con- 
sciousness is maintained These at- 
tacks are usually of short duration and 
following them the patient will be able 
to continue whatever he was doing be- 
fore the attack Occasionally he will 
merely experience the “shaky spell” 
without the precipitate fall and at 
other times only certain muscle groups 
will be affected rather than the entire 
muscular system The naicoleptic and 
cataplectic attacks usually occur in- 
dependently of each other Frequently 
the patient will refer to the cataplectic 
symptoms as “shaky spells” He may 
complain of diplopia and dimness of 
vision as prodromal symptoms of the 
attack Because laughing often precip- 
itates an attack the German writers 
often refer to it as “lachschlag” or 
“laugh stroke” As Doyle has men- 
tioned, perhaps it is the feeling of 
mirth rather than the laughter itself 
which precipitates the loss of muscular 
tonus The disease is idiopathic but 
similar symptoms are not uncommonly 
associated with inflammatory 01 neo- 
plastic diseases of the third ventricle 
Pathological changes which may oc- 
cur m idiopathic narcolepsy have not 
yet been demonstrated Somnolence 
has been noted foi a long time as being 
associated with organic lesions at the 
base of the bram As Cave has stated, 
the sleep of the narcoleptic patient is 
of a far different type than that of a 
patient with organic disease of the 
brain Fulton and Baily 13 were of the 
opinion, after an extensive review of 
the subject, that sleep disturbance was 
the result of changes m the region of 
the gray matter near the Sylvian aque- 
duct We may conclude from this and 
other data that narcolepsy is the re- 


sult of a lesion in the region of the 
poslenor portion of the third ventricle 

The etiological factors of narcolepsy 
aie not known It has been suggested 
that encephalitis, so common after the 
influenzal epidemic of 1918, might be 
a contributing factor In Cave’s series 
of cases, twenty-four out of the forty- 
two patients gave no history of en- 
cephalitis Six of his cases were defi- 
nitely post-encephalitic, and m twelve 
of them there was a history of influ- 
enza on an average of five years pre- 
vious to the onset of the narcoleptic 
symptoms It would seem, however, 
that narcolepsy has become much more 
common since the influenzal epidemic 
of 1918 Adie 24 was of the opinion 
that the family and personal history 
of the patient levealed no factors of 
etiological importance after reviewing 
fifty cases in 1930 Cave was of the 
same opinion Camp, however, thought 
that it must be regarded as a mental 
defect Gelmeau speaks of it as a rare 
neurosis Purves-Stewart, 14 Church 
and Peterson, 15 and otheis have been 
of the opinion that narcolepsy is hys- 
terical m nature I believe that nar- 
colepsy cannot be explained on a func- 
tional or hysterical basis 

In Camp’s series the sexes were 
equally affected and the age of onset 
was from ten to fifty-one years In 
Cave’s senes thirty-four cases were in 
males and eight m females, a propor- 
tion of about four males to one female 
The age of onset in males varied from 
nine to forty-six years The duration 
of symptoms in males before examin- 
ation by Cave varied fiom six months 
to twenty-one years The age of onset 
m females varied from eight to thirty- 
seven years 

In 1907, Camp was of the opinion 
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that genuine cases of narcolepsy were 
not common m the literature Adie, 
in 1926, stated that narcolepsy cannot 
be considered a rare disease Cave’s 
paper shows rather conclusively that 
it is a relatively rare condition when 
only one case is found in every 8,610 
patients who were examined at the 
Mayo Clinic 

Cave’s etiologic classification fol- 


lows 

Idiopathic 23 

After encephalitis 5 

After infections other than 

encephalitis 3 

Associated with hypothalamic 

syndrome *1 

Associated with sleep attacks only 7 

Total 42 


Narcolepsy is essentially a chronic 
disease but the duration of the symp- 
toms is unknown Cave mentions four 
cases m which the patients had had 
attacks of sleep foi fifteen, twentv 
and twenty-three years Adie states 
that complete permanent recovery has 
not been observed 

Cases which often have been con- 
fused with true narcolepsy are those 
of hysteria, epilepsy', encephalitis, hvp- 
nosis, brain tumoi s, cerebral and arter- 
ial sclerosis, hypothalamic lesions and 
the somnolent symptoms sometimes ob- 
served m obesity and m pregnant 
v\ omen 

The report on the two ca^cs of nar- 
colepsy examined and treated bv me 
follows 

C\M Riportc 

Gw 1 A white male single 34 tears ni 
age, w is examined on Not ember la 192.'? 
His fatnilt hi<tor\ was not mt lfc 

had had the ordmarv diseases of childhood 
\\ hen I first «aw the patient Ins presentin'’ 
comptanu was that of sleeping spells H< 
had Jx.cn well in etert wa\ until 1918 whui 


he was in the army and noticed tliat while 
drilling he would become very tired As 
time went on he would fall over while drill- 
ing because of extreme weakness in his 
muscles When he went in for mess at noon 
he would fall asleep and it was with the 
greatest difficulty that the sergeant could 
awaken him for afternoon duty These 
sleeping spells increased in frequency and 
severity and his weak spells became more 
marked on exertion He said that at times 
he would sink to the ground if he laughed 
or became excited About two months after 
his trouble first started he was rcmo\cd to 
a Got eminent hospital where he was treated 
for a supposedly weak heart At no time 
did he hate any d\ spnea or edema and he 
was not conscious of ant heart trouble As 
time progressed, he often fell asleep while 
eating, walking and dritmg a car His gen- 
eral health remained very good During 
the past few tears this patient Ins earned 
on a gainful occupation as an insurance 
salesman but it has not been infrequent!! 
that lie would fall asleep while talking to 
a client He has had sctcral automobile 
accidents lately as a result of falling asleep 
while dritmg and he said that it was not 
unusual for him to fall asleep while dritmg 
or walking home and to awaken when he 
was setcral blocks betond Ins home His 
sleeping spells will last for about half an 
hour and arc usuallt preceded In a droop- 
ing of the cteluls and «ome dimness of tt«ion 
IIis narcoleptic sleep has been tert deep and 
has been as common in the carlt part of 
the dit as m the latter part He Ins |nd 
eery sordid and wild dreams slwrtli after 
going to sleep at night He oitcn tlnnl s 
that snakes and mice are crawling about him 
md while asleep he will ctcn pick mice from 
his hodt and m<ist tint those w •• him 
take them from his hand He resents ft j , 
attakuud from the dream -tale aid t .mice 
has been somewhat puen icioue He < ten 
d-cam« that the telephone, is r im ir i >1 
gets up to answer it Since tl t « mot nt b s 
trouble he !n« been umhlr to sit t! < , h 
a move without slcepim elurn i ** i { « •!,«- 

jx. Morin mre aid of late i» In. • • *• ,- 
possible for hn * to d' ti ;• ca*- t jpg / 1 
The ‘ *mlt sjvfjt -tv Ik r. 1 !'* f < Hv 

SO ’tilled to 1 1-1 i ( -r • «*<- 
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Laughter, excitement, anger or any emo- 
tional stimulus will bring on a shaky spell 
and if he is not able to grasp something he 
will sink to the ground He has purposely 
avoided playing billiards because of these 
spells The loss of muscular tonus or weak- 
ness is of very short duration in his case 

The patient’s general physical examina- 
tion was essentially negati\c except that he 
was slightly overweight and appeared to be 
somewhat dull His cvclids drooped slightly 
He answered questions with dispatch and 
there was no c\idcncc of any neurotic ten- 
dency He seemed to be ambitious and was 
very anxious to carry on his work His 
blood pressure was systolic 140, diastolic 80, 
pulse 72, temperature 98 6° The pupils were 
regular and reacted to light and accommoda- 
tion He has a small adenoma of the thy- 
roid His heart was normal in size, regular 
and the heart beats were of good \olumc 
Examination oE the lungs was negatne 
Abdominal and rectal examinations were of 
no importance Neurological examination 
was negative The fundus examination re- 
vealed nothing of significance and x-rays of 
the skull were normal The urinaly sis showed 
the specific gravity to be 1022, an acid reac- 
tion, no albumin, and no sugar, casts or 
blood His blood count showed a hemoglo- 
bin of 80 per cent with a red cell count of 
4,000,000 and a leucocyte count of 7,000 His 
metabolic rate was minus twenty on one 
occasion and minus eighteen on another A 
Wassermann reaction was negative 

A diagnosis of idiopathic narcolepsy was 
made and the following treatment was insti- 
tuted when the patient was first seen by me 
in 1928 He was given dessicated thyroid, 
grains 1 to 2, 1 1 d , large amounts of coffee , 
and caffeine citrate, grains 1 5 to 2, 1 1 d He 
received absolutely no benefit from tins 
treatment Midway rest periods and sleep 
w T ere tried and he would feel somewhat re- 
freshed after these naps but for a short time 
only As a matter of fact, the patient’s 
symptoms have remained practically the 
same and his general health has not been 
impaired in any way since I first saw him 
in 1928 

In November, 1930, following the sug- 
gestion of J B Doyle of the May T o Clinic, 
I started to use ephedrine for this disease 


entity At the beginning of this treatment 
tins patient’s blood pressure, w'cight, blood 
count, unnalysis, fundus examination and 
neurological check-up were essentially the 
same as when I first examined him in 1928 
His metabolic rate was minus seven which 
was somewhat higher than the previous tests 

This patient was given 0 375 gram (0025 
gm of ephedrme on November tenth at fhe 
in the afternoon and 0 375 gram (0025 
gm ) at eight the following morning, at 
noon, and at four m the afternoon each day 
thereafter Following his initial dose of the 
drug he dro\e his car for one hundred and 
fifty miles on a hunting trip against the 
wishes of some of his close friends who were 
afraid that he would fall asleep and swerve 
the car into the ditch He stated that he did 
not have the slightest desire to sleep and 
was much more awake than anyone else m 
the party He had not been able to drne a 
car at night for several years He hunted 
all of the next day, walked a great deal, 
but had no sleepy' or weak spells He re- 
turned home on the following day and spent 
the morning working on his car, had his 
noonday lunch, read in the afternoon and 
attended a "movie” that night He had no 
desire to sleep during the “movie” 

This patient has continued to be symptom- 
free from both his narcoleptic and cataleptic 
spells It is interesting to note that several 
days after he started the ephedrine he was 
required to drive to a nearby' tow'n about 
sixty miles distant As he left the house he 
picked up a box which he supposed contained 
his medicine When it w r as time for the 
noonday dose of ephedrine he opened the box 
and found that he had brought the wrong 
medicine along He attempted to purchase 
some ephedrine but it could not be obtained 
As a result he was forced to go without his 
medicine until he returned home that night 
He got along fairly well in the early' after- 
noon but stated that he had to pull off the 
road several times on the way home to sleep 
for ten or fifteen minutes He has played 
billiards without any trouble and says that 
his night sleep has been much more restful 
and that he does not ha\e horrible dreams 
as before 

I still have tins patient under observation 
and it has been necessary to increase the 
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dosage of ephednne from 0375 gr (0025 
gm ) three times a day to 0 75 gr (0 05 gm ) 
three times a day in order to keep the pa- 
tient symptom-free 

Case II Is that of a boy, 13 years of 
age, who is perhaps overdeveloped mentally 
and physically for his age He reported for 
examination on November 13, 1930, com- 
plaining of sleeping spells since the age of 
eleven years These attacks were first 
noticed while he was riding in an automo- 
bile As time progressed, he would fall 
asleep while in school or while eating The 
spell would last for fifteen minutes to half 
an hour and he would be somewhat refreshed 
when he awakened His night sleep was 
restless, he had sordid dreams and it was 
not unusual for him to get out of bed and 
walk about His parents noticed that the 
weak spells m which he would fall to the 
ground were associated with laughter and 
exertion After a few seconds or a minute 
he would be able to get up and w'ould then 
be apparently normal He tired easily and 
could not keep pace with other children of 
his own age m actne play He got along 
very well in school and was a leader in his 
class His holidays were spent in sleeping 
for the most part and it was necessary for 
him to have an hour’s sleep at noon each 
day in order to carry on his school work 
in the afternoon It was not difficult to 
awaken him from lus narcoleptic attacks 
The boy’s family and personal lnston 
was negative On general evimination noth- 
ing significant was noted except tint he was 
slightly obese and rather mature both men- 
tally and physically Basal metabolic read- 
ing was minus twenty when taken on two 
different occasions His blood count and 
urinalysis were negatne His blood pressure 
was 100/80, pulse 72, temperature normal 
Neurological examination wns negatne The 
\-ra\ examination of lus skull was ncgatisc 
I started treating this patient with ephe- 
drmc and he was gncn 0375 gram (0025 
gm ) of the drug at 7 45 A M the simc 
dosage at noon and at 4 P M He was 
preath relics cd of lus symptoms but con- 
tinued to base occasional sleeping spells 
while riding m a car He was able to enjot 
a good joke and to pla\ a game of foothill 
without lmmg an attack oi cataplcxs 1 


increased the dosage ot ephednne to 0 75 
grain (0 05 gm ) in the morning and at 
noon, and to 375 grain (0 025 gm ) at four 
in the afternoon He felt e\en better under 
this increased dosage but had one or two 
attacks of narcolepsv while m his manual 
training class m school and also fell asleep 
for a very short interval while reading The 
medication was then increased to 0 75 grains 
(0 05 gm ) three times daily He now' feels 
very well, is much more actne, his night 
sleep is more restful, he is entirely free from 
the cataleptic attacks, and lus parents sa\ 
that they ha\e noticed a remarkable change 
m the boy He has had one or two short 
sleeping attacks 

The symptomatic treatment of nar- 
colepsy has been without lesults until 
Daniel’s 11 and Dojle’s 12 recent leport 
in which they suggest the use of 
ephednne Camp 7 m 1907, Adic s m 
1926, Brock 10 m 192S, Pearce 1 " in 

1928, Ca\e 10 in 1929, Common 15 m 

1929, Le\m 10 m 1929, Deicer 20 m 

1930, and Ziegler 21 m 1930, all of 
whom have reported cases of narco- 
lepsy, are agreed that the different 
forms of treatment which they lmc 
used ha\c not been effccti\e 'lhi«c 
included dessicated thyroid, cafteinc 
citrate, liquid strychnine, hormatonr 
pituitary gland, sedatne- deep roent- 
gen-ray therapy, and regular mien ah 
of rest m bed, the two latter measuie*' 
haying affoided shght relief 

To gam the best results m the treat- 
ment of narcolepsy, cphcdrine should 
lie gncn orally in doses ranging from 
0 375 gram (0025 gm 1 to 0 75 gtatn 
(005 gm ) three times d uh '1 lit fint 
dose is best gmn *u eight oiloth m 
the morning, the second it n<«on *nd 
the la«t at four m me *i!ltrno'>n Hit 
last dos-ige n gmn eirl, 1><ntis> 
Doyle Ins found lint in smju imt-uts 
yyhen the dnsigt has h u -\e M h't- 
m the day it Ins pr<md t<*o stand it" ;• 
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and the patient has complained of in- 
somnia and lestlessness It has been 
my experience m the cases that I have 
treated that the night sleep has been 
much more restful since the patient 
has been taking ephedrine and that mv 
patients have been piactically fiee 
from the moibid dt earns that aie so 
frequently a part of the naicolcptic 
syndrome I think that it is perhaps 
most advisable to start these patients 
on an initial dose of 0 375 gram (0 025 
gm ) three times daily, and then to 
giadually increase to 0 75 gram (0 05 
gm ) thiee times daily, if necessaiy 
Do)le increased the dosage m one of 
his cases as high as 1 125 gram (0 73 
gm ) thiee times daily, but the dose 
proved too stimulating for the patient 
It appears to be veiy easy to establish 
the minimal dosage within a short pe- 
riod of time There is the possibility 
that a slightly increased dosage of 
ephedrine may be lequired from time 
to time m these cases So far as we 
know, there is no deletenous effect 
from the use of ephedrine in the 
amounts mentioned above 

Doyle says that “Chen and 
Schmidt, 22 and Johnston 23 commented 
on the occurrence of sleeplessness m 
certain persons following the use of 
ephedrine More recently it has be- 
come common knowledge that ephe- 
drine tends to abolish the narcotic 
effect of sodium iso-amylethyl barbi- 
turate (sodium amytal) and that as an 
antidote to morphine it is more valu- 
able than caffeine” 

I feel that Doyle and Daniels de- 
serve great credit for suggesting an 
apparently successful symptomatic 
treatment for the symptom complex 
known as narcolepsy for which, up to 


the piesent time, the medical profes- 
sion has had nothing whatcvei to offer 
I believe that more time will be re- 
quited to obsenc these patients who 
have been tieated with ephedrine be- 
fore final conclusions can be reached 
but so far the i esults m most instances 
have been remarkable 
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Typhus-Like (Spotted) Fever from Tick-Bite* 

Rocky Mountain Spotted Fever Type; Identified with a Symbiont 

Proteus-like Septicemia 

By Noxon Toomey, BA, M D , F A.C P , Palmyra , Mo 


C ONSIDERING their world 
wide spread, and the toll of 
life they take annually, the ty- 
phus and typhus-like fevers are fore- 
most among the grave fevers about 
which there is, at present, very little 
established concerning their microbic 
origin 167 Consequently, specific ther- 
apy for these malignant fevers, so very 
urgently needed, has remained, and 
will perhaps continue to remain, con- 
tingent for its development upon dis- 
covery of more complete and exact 
facts concerning their microbic origin 
Therefore, any data, even the least, 
should be made known m order that 
the typhus group of diseases may be 
placed on as complete and as scientific 
a foundation as the enteroidea group 
of fevers 

Although Rocky Mountain spotted 
fever has been demonstrated to be a 
different disease from typhus fever, it 
should be classed m the typhus group 
of fevers According to observations 
by Spencer there is a febrile disease 
clinically indistinguishable from spot- 
ted fever of the Rocky Mountains but 
caused by a tick-borne virus that is not 
the virus of Rocky Mountain spotted 
fever 10G Hence a sporadic case, al- 


though clinically indistinguishable from 
spotted fever of the Rocky Mountains, 
if originating remotely from an en- 
demic area, and without obvious con- 
tact with ticks imported from an in- 
fected area, should be classed as a 
typhus-like fever from tick-bite of 
Rocky Mountain spotted fever type 
until such time as the virus causing the 
sporadic case can be positively identi- 
fied to be that of spotted fever of the 
Rocky Mountains This identification 
m our present knowledge can be made 
only from the patient’s fresh blood 
(drawn during the fastigium of the 
disease), inoculated into guinea-pigs 
known to be susceptible to spotted 
fever, and into others known to be im- 
mune to spotted fever As differential 
immunity tests have not been made 
with the v;rus of this case, the case 
will for the present be referred to as 
of Rocky Mountain spotted fever type, 
although clinically a typical case of 
that disease 

The purpose of this paper is to des- 
cribe for the first time a case of Rocky 
Mountain spotted fever type originat- 
ing in Missouri, midway between the 
original endemic area and the recently 
discovered eastern-southeastern states 
area , 217 secondly, to describe for the 
first tune the clinical pathology of the 


*Recened for publication, July 31, 1931 
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spinal fluid in a spotted fever, and 
thirdly, to call attention for the first 
time to a virus pathogenic for man and 
maintained in nature probably as an 
antagonistic symbiont of a proteus-hke 
microorganism 

A bacteriological and immunological 
study of this case has been prepared 
as a separate report 

Case Report 

Unexpectedly and under circumstances 
that made a complete bedside study out of 
the question, I was catted upon to Tender 
medical care to a woman who was found, m 
time, to have a disease which I never would 
have supposed could come for observation 
within the locality in which I practice Al- 
though the uncontrollable restrictions of 
time and the distant location of the patient’s 
residence, made it impossible for me to do 
certain laboratory work, and to repeat some 
bedside examinations as often as I would 
like to have done, the clinical and bacterio- 
logical data obtained are of sufficient value 
to warrant publishing, especially in connec- 
tion with the recent discovery of Rochv 
Mountain spotted fever in eastern and south- 
eastern states, and the hitherto debatable ob- 
servations concernmg the nature of the \ irus 
causing spotted fever 110 101 102 

The patient’s demise, although certified as 
due to Rocky Mountain spotted fever, should 
not be interpreted in such absolute terms, as 
actually the patient had an advanced heart 
lesion (double mitral — nodal arrlijthmia) 
and died a cardiac death, although m men- 
tioning this fact it is not intended to mini- 
mize the scvcritv of the infection, which was 
gravclv prostrating from its onset, and hv- 
pcrpjrcMal after the third dav It Ins been 
sud that no one over the age of fifty Ins 
been known to survive the nnlignantlv viru- 
lent form of spotted fever to which this cast 
Ins closest resemblance '* 

Mrs F F, of Union Township, Marion 
Countv, Missouri, act 69 vears, > mo« 
housewife of naturallv large ami robust 
lrame and mu-enlaturc (Inovvn weight 166 
lbs ), had resided on a farm practicallv all 
oi her life and continuous!! m> during the 


latter half She bore three health} children 
(no miscarriages) bv first marriage. Her 
second marriage was subsequent to meno- 
pause, which was without event Inured to 
heavy manual labor up to four or five jears 
ago 

Previous Medical Hislorv Four or five 
jears ago she began to develop an arthritis 
deformans that involved clueflv the hands 
and knees with moderate severity and other 
joints to lesser degree She had not con- 
sidered herself habituallj constipated prior 
to four years ago but following a licmor- 
rhoidcctomj a jear and a half ago whatever 
degree of constipation there maj have been 
became worse, necessitating the use of n 
saline cathartic ev ery few davs 

Cardiac insufficiency first noticed about 
two and one-half vears ago became worse 
and remained so following a “tj phopneu- 
monia” about eighteen months ago “Pneu- 
monia” (in late autumn — diagnosed bv osteo- 
path) lasted acutely for four or five weeks, 
and with convalescence for four months, was 
said to have been of severe degree, with 
considerable emaciation (this illness Ins a 
bearing on recently finding her scrum to ag- 
glutinate B ty /’hocus in dilution of 1 SO, 
partial in 1 160) 

The patient lnd otherwise been well ex- 
cept for one attack of acute frontal and 
ethmoidal sinusitis about ten months ago 
Since then she was scmi-mvahdcd due to 
cardiac condition and rheumatoid arthritis 
but was nevertheless able to do most oi her 
household and garden work the greater part 
of the time 

Present Hires r History of F Dur- 
ing the morning of Mav 29th. l^tl, patient 
walked near wooded hills to inspect some 
flooded fields m a crock -hot t( m I ate on 
the same daj a “small, red coniim u v cod* 
tick ’ wa< discovered on her rich* foot 
vhcrc it had engorged »<clf, niton! ihroo 
centimeters proximal to the firrth met itar- 
sal-phalangcat joint Tic ticl was rttui ved 
and destroved bv a gran 1 dam htc' q to 
pcricnccd in animal busbar 5-v 1 a J * t * 

iden’ificd a Jive .hi’’ -• r r »/ as ( * rt 
in all resjccts i ‘distmi ,u ! >!> r in r* t! t 
•icl that w>s -c r ,vcd No"! • ; *> . - •! ->i 

whim t'’c tied v i> re hi M 1 <■’< 

c! r o i - tw i { rr oc * a a, j ’ * * • 
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the evening of the day following as the site 
of the tick-bite was then itchy 

Incubation Patient continued to feel well 
for seven and a half days, up to and in- 
cluding June 5, 1931, the afternoon of which 
day she made a trip to Palmyra, Mo , seven 
and a half miles distant, returning cheerful 
and without exceptional fatigue Some vague 
malaise (“rheumatism getting w'orse”) was 
perhaps noticed before retiring on June 5, 
although she slept the forepart of the night, 
but only brokenly and with restlessness dur- 
ing the latter part, which for her w f as quite 
unusual 

Onset The following morning, June 6, 
Mrs F arose at 5 30 A M with a dull 
frontal headache, a pain in the left side of 
neck, and discomfort through her right hy- 
pochondriac region She milked several 
cows but as malaise became rapidly worse 
and a sense of muscular weakness developed, 
with pronounced dull (deep drawing and 
boring) pains in extremities, particularly 
m biceps brachu, flexors of hands, ham- 
strings and crural muscles, she kept in bed 
from 6 30 to 8 30 A M but again got up 
and tried to do her housework About 10 00 
A M she took to bed with sudden profound 
chilliness (the day being warm) Chilliness 
was constant, exceedingly pronounced and 
was felt about equally over entire body, with 
absence of ‘creepy feelings’ She probably 
did not have a true rigor but “no amount 
of bed-clothes and hot water bottles could 
get her warm” Chilliness continued un- 
abated for four hours and then passed away 
slowly between 2 00 P M and 4 00 P M 
About 5 30 P M and again at 6 30 P M 
she vomited (a unique experience for her) 
and continued to feel nauseated for two hours 
thereafter About 7 00 P M she had what 
was thought by relatives to be ‘a heart at- 
tack’ and I was sent for about 7 30 P M 

Invasion (end of first day) I first saw 
patient at 8 30 P M at which time she an- 
swered questions readily, pertinently, coher- 
ently, and without retardation Her tem- 
perature was then 102 4° F , pulse 112, respi- 
rations 22 Chief complaints were prostra- 
tion (two days duration), pain in flexor 
muscles and vaguely m right diaphragmatic 
region Slight cough (quite unusual to her) 
had developed during the latter part of the 


day but there was no pain in chest or on 
deep inspiration, nor sense of thoracic con- 
striction 

Initial Physical Evamimtion Eyes, ears, 
nose and throat •were negative, she was 
edentulous and without struma Chest was 
negatne, abdomen was not distended nor 
tender to palpation No cutaneous lesions 
except scabbed over tick-bite (to which no 
significance was attached) Cutaneous tache 
was without urticarial element but blanch- 
ing with peripheral erythcmatization was 
exceedingly pronounced Mobility of neck 
and reflexes were normal Blood pressure 
systolic 155 (all beats at 150) , diastolic, 108 
Hemoglobin, 80 per cent Heart murmurs 
were faint and inconclusive but were sug- 
gestive of double mitral lesion Some nodal 
arrhythmia was present Heart was trans- 
versely enlarged from 4 cm left of left nip- 
ple line to 5 cm to right of right sternal 
margin Patient was slightly obese, tissue 
turgor was satisfactory 

Initial Impiession and Thciapy Tempera- 
ture was tentatively ascribed to nasal sinu- 
sitis and subacute cholecystitis or enteritis 
following constipation and a dietary indis- 
cretion, although a beginning pneumonia 
w'as considered possible (due partly to it 
then being said, somewhat erroneously, that 
she had had a ‘typho-pneumonia’ at the same 
time a year previously) Saline catharsis 
(effectual at 10 00 P M ) and a hypnotic 
(sodium amytal, grains three, every four 
hours, if necessary) were prescribed, and 
tincture of digitalis (LaRoche) was com- 
menced in dosage of 24 drops regularly 
every four hours 

Patient slept for one hour after first dose 
of sodium amytal but not after second dose, 
four hours later 

Second Day, June 7th During early morn- 
ing, restlessness, fever (to 103° F ) and 
muscular pains having increased, I was 
called on by her son, and sent by him, 
sodium salicylate in raspberry elixir, grains 
twelve, every four hours, with instructions 
to take patient's temperature every three 
hours Temperature continued absolutely 
constant at 103 2° F during the second day 
without improvement in subjective symp- 
toms Patient coughed occasionally without 
difficulty, a little thin, clear mucus being 
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brought up She cared for no nourishment 
but took orangeade and lemonade during af- 
ternoon without emesis She slept not at 
all that night despite sodium amytal grains 
three every three hours 

Thtrd Day, June 8th Early m the morn- 
ing I was called to the farm immediately 
following a sudden change for the worse 
observed about 6 30 A M , or about 48 
hours after onset of the disease I found 
patient stuporous although arousable, but 
unable to articulate answers to questions 
which she seemed to understand, and wished 
to answer to priest and myself On com- 
mand she could not protrude her tongue At 
that time temperature was 103 6° F , pulse 
98, respirations 24 Leucocyte count was 
11,000 Fluids, no longer taken through 
glass tube, had to be fed to her with a 
spoon, but were swallowed with some slight 
difficulty 

Description of Skin Lesion At that time, 
7 30 A M, patient was observed to have 
over her lower limbs, flanks, and forearms 
(including wrists and backs of hands) a 
rash of medium profuseness, stated by rela- 
tives to have been first observed by them 
about 5 30 A M , which would have placed 
its appearance about 48 hours after onset 
of the disease When first observed by me 
on lower limbs and forearms there was over 
abdomen, chest and back an evanescent 
marmoraccousness which before long gave 
place to pinhead sized macules of dull ham 
(tawney ) color that in a few minutes in- 
creased in size and remained permanenth 
After an hour or so the lesions became pro- 
gressively more cyanotic or mulberry colored 
as thev increased in size 

Skm lesions were mostly discreet oval 
or ovoid, split pea to lentil sized, compres- 
sible (to fawn color through diascopc) and 
non-induratcd nnculcs, for most part being 
not raised or only slight Iv raised above skin 
level The macules, lrregularlv distributed 
and very slightly morbilliform lnd their 
long n\cs paralleling the cleavage lines of 
the si in The color became a dull mulbcrrv 
red at tunes but usuallv was more cvanotic 
(viohccous) and never was as intense and 
is red as m meningococcus meningitis For 
brief periods the rash lightened *o a faint 
cvanotic hue but never disappeared cntirelv 


The rash spread upward over abdomen 
chest and back during the course of the 
morning and new lesions appeared on the ex- 
tremities but the neck and face were at all 
times spared except for a dusky blush over 
forehead The face was then a little puffed 
and had a lemon tinge over malar eminences 
but no icterus was visible m the conjunc- 
tivae 

The conjunctivae were then very pro- 
nouncedly injected, and remained so through- 
out the third day, but lachrvmation was not 
present Photophobia pretty certainly was 
present but on account of the woman’s stu- 
por it was not an outstanding sy mptom The 
tongue was moist, a trifle swollen and lightlv 
covered with a white coat down the center 
The pharynx was spottily injected and the 
patient continued to cough at intervals of a 
half hour or so, but no macular lesions were 
observed on the palate or buccal surfaces 

As patient had not voided for over twelve 
hours, and apparently could not do so she 
was cathcterizcd cvcrv twelve hours 800 cc 
being drawn off the first time but the sub- 
sequent amounts diminishing bv about one 
hundred c c each time The results of urine 
analvsis and other laboratory work will be 
described following history 

Although patient was always a trifle 
cvanotic, her chest continued without evi- 
dence of pleurisv or pulmonary consolidation 
which with the low white count, stupor .md 
spotted eruption, made me wish to exclude 
ccrebro-spitnl meningitis, despite the then 
well marked cluneal picture of tvphus fever 

The temperature cur- e, which from the 
first had contmuouslv risen without a remis- 
sion of more tlnn 02" I' to a plateau of 
1036° during first half of third diy, ro«e to 
104° (axillary) during the a itemoon (1012 
in carh evening) of the third dav, despite 
more or less constant cool sponging oi up 
per two-thirds of bodv Tempcratiirc (talcn 
since morning bv axilla) wn< charted t* 
hourlv intervals and showed a d r op of 102 
at 11 P \f towards c!o‘c of third div hit 
during night rose to 104’ at 5 \ M 
Medication during tie third dav c< n«i«ted 
oi tinctn's oi digit dis ii creased t<> d*«, s 
thirtv-two cvcrv fm <- b >r-, aid a* i i'> <•' 
pent fir TT'Cith t, ip" micst nd a *1 v ji- 
tracts aha it •wri , » gtai* <>, «'* , u i mb 
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cylate in ten ounces of water given in tea- 
spoonful drenches at five to ten minute in- 
tervals, patient then being no longer able 
to swallow without difficulty 

When seen by me at 10 P M towards 
the end of the third day of disease, pulse 
was slower (84) and stronger, respirations 
22, regular, of good excursion and without 
difficulty but with faintly audible inspira- 
tory and expiratory wheeze The patient 
was still coughing occasionally, but less fre- 
quently, chest negative for areas of consoli- 
dation (including posterior bases) Temper- 
ature 103 6° dropped to 102 2° an hour later, 
as mentioned above 

A daughter residing at a remote distance, 
who arrived at 7 00 P M was unquestion- 
ably recognized by patient who could not, 
however, be aroused from stupor easily, nor 
kept aroused for more than fifteen seconds 
at a time Occasionally the patient tried to 
give expression to some discomfort in lower 
extremities but was unable to make coherent 
sounds or gestures, or to turn herself m bed 
A coughing spell caused patient to void a 
little urine, expel flatus and soil herself with 
a small amount of semi-solid feces (having 
previously done so about two hours before) 
Abdomen was neither scaphoid nor distended, 
flatus having been passed during coughing 
spells Spleen was palpable, firm but not 
hard, and extended four fingers breadth be- 
low costal angle 

Sodium amytal (about grains five floated 
on water) was later reported to have 
quieted patient a little during the third 
night 

Fourth Day, June 9tli, patient had a ‘sink- 
ing spell* m early morning and I was sum- 
moned to house At 8 A M temperature 
was 103 4° (axillary), pulse 82, respirations 
22 Pulse was weak but regular Oxygen 
with oxygen-carbon dioxid rebreathing re- 
\i\ed heart action Injection of conjunctivae 
was noticed to have passed away almost 
completely Stupor was deeper, patient be- 
ing not fully arousable, but no evidence of 
delirium Flexion of neck restricted but not 
rigid; patient habitually rolled head to left 
side She moved arms with apparent vague 
purposefulness but ineffectually Cried out 
faintly as though m pain when moved, 
c itlicterizcd, and given oed care 


The pulse having been revived, the morn- 
ing was devoted to lumbar puncture, bed- 
side laboratory work, and practically con- 
tinuous cool sponging, the digitalis being 
continued 

Telegraphic request for Rocky Mountain 
spotted fever vaccine was made to the Sec- 
retary of the Montana State Board of 
Health but Dr W F Coggswell promptly 
telegraphed back that vaccine was not used 
therapeutically 

During the fourth day the skin became 
cool and clammy and the tissue turgor very 
much reduced Cough abated and swallow- 
ing became almost impossible 

Later Aspects of the Rash The rash dur- 
ing the fourth day became somewhat con- 
fluent m a few places on the back, buttocks, 
and lower lateral aspects of thorax, abdo- 
men and hips, but nowhere did the blotches 
exceed an area of one by two centimeters 
Interstitial (purpuric) hemorrhage to a 
grossly noticeable degree was observable in 
not over ten lesions, chiefly on the distal 
portions of the flexor surfaces of the e\- 
tremities Neither confluence nor purpura 
were, on the whole, striking characteristics 
of the rash 

A few new lesions may have appeared 
during the fourth day but if they did so 
they did not attract notice 

Not all of the lesions increased in size 
during the fourth day but after twenty-four 
to thirty-six hours from the appearance of 
the rash there was a larger proportion of 
lenticular and large lenticular lesions than 
during the day before, the spots being more 
distinctly visible at a distance, and perman- 
ently a more livid blue Towards the latter 
part of the fourth day most of the macules 
v r ere slightly sunk below the general level 
of the skm, and most of them (except m 
dependent portions) towards the end of the 
day took on an ashen blue, 'washed out ap- 
pearance 

When patient was seen by me at ™ 

P M the pulse was found to be 136 and 
thready, the temperature having fallen to 
1026° The patient was breathing without 
much difficulty, rate 24, but tracheal rattle 
was present Venipuncture was attempted 
but only 16 cc of blood was obtained due 
to collapsed condition of veins During the 
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night the pulse became imperceptible and 
patient expired at 7 20 A M on the morn- 
ing of the fifth day, or about ninety-six 
hours after onset of definite symptoms of 
malaise, or about one hundred and eight 
hours from first prodromata 
The temperature readings (axillary ) of 
the last twenty-four hours were as follows 
June 9, 6 00 A M, 103 4°, 6 35 A M, 

103°, 10 00 A M, 103°, 11 30 A M, 

103 6° , 2 35 P M , 103° , 3 30 PM, 

1044°, 5 10 P M, 105°, 5 40 PM, 

104 4°, 6 25 PM, 104 2°, 7 00 PM, 

103 8° , 8 10 P M , 104° , 9 00 PM, 
1038°, 10 00 P M, 1026°, 11 00 P M, 
1028°, midnight, 1028°, June 10, 1 30 A 
M , 103° , 2 15 A M , 103° , 3 00 A M , 
ft»4\ 4 00 A M, 104° , 5 00 A M, 

104 8°, 6 00 A M, 104 8°, 7 00 A M, 
103 6°, exitus at 7 20 A M 

Laboratory Examinations 
Blood White cell counts at 12 hrs after 
onset, 11,000, at 48 hours, 11,200, at 72 
hours, 7,300 White cell inorphologv (72 
hours) Cells took Wright’s stain well, 
cytoplasm staining somewhat more intenseh 
bluish than normal Numerous polymorphs 
were quite large due to increased cytoplasm, 
and were somewhat ameboid in outline, but 
no polymorph or large mononuclear was 
found to have cell inclusions except rareh 
a few' polar staining bacilli of Proteus tyre 
as described more fiilh m accompanying 
section on bacteriology Although frequently 
it seemed as though the bacilli were m the 
leucocytes, in the majorits of instances thc\ 
were lying on the outside of the lcucocstcs 

Dtffa cntial counts Baso Eo= 

at 48 hrs after on«ct 0 0 

at 76 hrs after onset 0 0 

Red Ctl! count e at 7th hour 4 100 000 
Color index 1 Ilcmonlobin SO per cent 
(Talquist) Clotlmq tunc (needle drag 
method) at 4Sth hour, 2 75 nun it 76sh 
hour, 4 5 mm , at 88th hour 8 25 mm , w itli 
serum clecpL tinged with hemoglobin 

looluttnatton tests (National Institute 
of Ucatth — letter of June 1' l°tl In R E 
Dvcr) \gglutnntion oi B prou 
po‘iti\c in dilution of 1 20 pa'-tial til 1 40 
\gghitmation of 11 , \pht>m* pos.tsc m 


dilution of 1 80, partial m 1 160 (Sec his 
tory m regard to typhoid fe\er 18 months 
previously ) A typhoid agglutination made 
from partially dried, diluted serum drawn 
about the same time as that submitted to the 
National Institute of Health was reported 
negative by St Elizabeth’s Hospital, Hanni- 
bal Agglutination tests were made on 
blood drawn at the 88th hour of the disease 
Organisms Proteus-like organisms were 
first obser\cd in the blood 48 hours after 
onset but no significance was attached to 
them as they were considered contamina- 
tions from the finger although the latter 
had been well washed with alcohol Mi- 
nute diplobacillary (and diplococcoid) organ- 
isms were obsened in fresh and stained 
specimens of Wood drawn 76 Vionrs after 
onset, and a few' proteus-likc organisms 
were also obsened as on the prececdmg day 
Similar organisms haring been found at the 
same time m the spinal fluid (microscopi- 
callr free from more than a aery occasional 
isolated red blood cell) some attention was 
paid to looking for granules and motile or- 
ganisms but none were accepted as being 
motile (Brownian mor uncut being taken 
into consideration) during the few minutes 
then at nn disposal for such examination 
Subsequent experience has com meed nit 
howerer, that there were minute molik 
(bacillars and dtplobacdlars ) organisms then 
present More numerous diplococci wire 
found then than on the priuous occision 
Blood drawn under the most rigid asipnc 
precautions at the SSth hour of disease (10 
hours before death) was sealed m sterile 

I, Mono 

Jung Stabs Segments I-\ mph Tram 
37° 7% 61 7r 207c 

5/0 sre '67c 207- 117 

tubes (kept at rn*>m temperature ,d>nit (»2 
F) and examined fourteen ho ire la’ir, • 
which tune the blood was f< u nd to l.arb r 
maturc motile p-otcm-hl e orpams i* al*-'/ 
i.mnerus minute diplob’cilh (pc’c'toi 
like' o’eamsim as sir!! as dip’o-i n a 
rciractdc granule-. The l.ttr- sc e !< u 
■db ri v ch<ti\ to the dijd<«- v*n ! 
b.rlh al hunch «» r p— > i ’ar *• v -** , 

were c’ i c'itd ad! c to *1 * e*i' - 
!’t as toes 1 ^rr a, ,!'•(! >' *i i* *<„J « 
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refractile it was not clear whether they were 
monococcic forms of the diplococci or the 
granules associated with the latter The 
mature proteus-like organisms were too 
motile to determine whether any granules 
were adherent to them, but a close study of 
stained blood smears indicated that these 
granular bodies must unquestionably have 
been within their surface tension area when 
they were motile At that time I was not 
familiar with the work of Ricketts, Wolbach, 
Cowdry, Nagayo and others, and was dis- 
posed to regard the granules as “blood dust” 
and the proteus-like organisms as a ter- 
minal invader However, subsequent studies, 
forming the basis of a bacteriological re- 
port to be made shortly, have convinced me 
that the “granules” in all probability con- 
stitute the virus of Rocky Mountain spotted 
fever 

Erythiocyte Morphology Unstained thick 
whole, thin whole, dry films, and unstained 
moist chamber films were examined as well 
as dried films stained with Giemsa's stain 
and with Wright’s stain, Grain’s stain, poly- 
chrome methylene blue, etc Several hours 
search under the oil immersion (xllOO) per- 
mitted drawing the conclusion that no or- 
ganism could be found within the erythro- 
cytes The same basal (chromatin) staining, 
ultramicroscopic granules (tnonococci ? ) 
could be found in relation to the periphery 
of the red blood cells as mentioned above 
for the proteus-like organisms In most in- 
stances the granules, which were a little an- 
gular in outline (wedge-shaped) appeared 
to be in contact with the surface of the 
erythrocytes, they were mostly nonmotile, 
but once a granule was seen to have a chang- 
ing relation with respect to the erythrocyte, 
whether this was due to movement of a cur- 
rent in the moist chamber, or to motility 
originating in the granule, it was impossible 
to tell 

Stipple-celled degeneration, amsocytosis, 
poikilocytosis, fragmentation etc , \\ ere not 
observed up to the 88th hour The sedimen- 
tation time was not obsencd 

Cerebrospinal Fluid Lumbar puncture (at 
76th hour of disease) Small amount (6 
c c ) of fluid w as obtained unrmxcd w ith 
the least macroscopic trace of blood Spinal 
fluid uas under no increased pressure and 


came away only by drops at three or four 
second intervals Crystal clear as drawn 
into sterile bottle and sealed 

Cell count, on blood counting chamber 
numerous fields were examined and averaged 
at S 3 cells per c mm 

Reducing substance absent (0 S c c used) , 
boiled m three times the amount of Bene- 
dict’s qualitative test solution Albumin in- 
creased Amount roughly estimated to be 
three of four times normal Globulin, 
Pandj’s test, not increased 

Red blood cells very occasional (under one 
to a field) Hemorrhagic encephalitis def- 
initely excluded 

Organisms In fresh spinal fluid used for 
making the cell count a few proteus-like and 
di-coccoid organisms were observed tinder 
high power objective, but no diplobacilli 
However, what attracted my attention were 
groups of exceedingly minute, barely visible, 
refractile granules too dispersed to constitute 
even a pseudo-morula, yet suggesting a com- 
munity The granules were not entirely 
scattered at random but all granules could 
not be associated with groups When fresh 
cerebrospinal fluid was examined under the 
oil immersion (x 1100) these granules were 
found to vary in size by about 100 per cent 
m diameter from smallest to largest, the 
largest being less than half the diameter of 
the di-coccoid (or diplococcoid) phase of 
the proteus-like organism The granules 
were not mobile nor was there noticeable 
movement of or within the colony, which 
resembled the appearance of a constellation 
of stars on a bright night 

Fresh cerebrospinal fluid concentrated 
somewhat by low heat on a bacteriological!) 
clean slide and stained by Wright’s and b} 
Giemsa’s stam showed numerous mature pro- 
teus-hke organisms, with polar staining well 
marked, rickettsia forms in chains of twos 
and threes, and what appeared to be masses 
of granular detritus around them As the 
latter took the chromatin (polar) staining 
as well as the polar and band-like masses 
in the mature proteus-hke organisms, the 
granules were presumed to be bacterial ex- 
trusions or nuclear fractions of disintegrated 
proteus-like organisms The granules were 
not pin-point round hut had a \ariab!c three- 
cornered rounded angularncss or wedge 
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shape No micrometer measurements could 
be made at the time, but the largest granules 
were estimated not to exceed 0 12 micron in 
largest diameter 

Urine Catheterizcd specimen at 48 hours 
after onset (12 hr AM specimen) 
Amount, 800 cc Color, deep amber, col- 
loidal cloudiness becoming flocculent No 
bacterial haze, no bile Sp gr, 1022 Re- 
action acid to litmus Albumin, large trace 
Sugar absent Microscopically free from pus 
cells and crystals Some epitheial cells from 
bladder 

Cathctcnzcd specimen at 72 hows after 
onset (12 hr A M specimen) Amount, 
600 cc Color, dark amber, colloidal cloudi- 
ness becoming flocculent Suggestion of bac- 
terial haze No bile Sp gr 1 030 Reac- 
tion, markedly acid to litmus Albumin, very 
small amount Sugar absent Microscopical- 
ly free from pus cells and crystals, epithelial 
cells from bladder more numerous than on 
preceding examination Occasional red blood 
cells Numerous motile bacilli now seen for 
first time, type not identified 

Animal Inoculation 

Blood drawn at the 88th hour of the dis- 
ease and kept sealed m a sterile container 
at room temperature (62° F ) was injected 
22 hrs later into a female guinea-pig The 
injection was made at St Elizabeth's Hos- 
pital, Hannibal, Mo, at 8 30 P M on June 
10, 1931 With sterile syringe 1 cc of 
patient’s (impcrfectlj clotted) blood was 
drawn into 2 c c of sterile water and mixed 
m the sjringc and then injected uitrapcri- 
toncallj into a guinea-pig weighing about 
220 gnis Onlj 24 cc (066cc of blood) 
was injected due to plugging of needle The 
guinea-pig was found dead about eleven 
hours later 

When necropsicd twelve hours later the 
Rumca-pig was found to base a inarhcdU 
swollen, crj thematous vuha and hemorrhagic 
foci m all foot-pads of three feet hut no 
cutaneous lesions The puncture had done 
no mjurj to the intestines or to a large 
blood \cs«el, and there was no evidence ot 
peritonitis Several areas of thicklv studded 
‘ pm-pomt granulations ’ on the parietal and 
Msccrd peritoneum were noticed but not at 
that tunc realized to be a nnniie -tation m 
fatal spotted fever in the guinea-pig 


From the small amount of thin, sangum- 
ous fluid in the peritoneal cavity, smears 
were made and stained with Wrights stain 
The smears showed onlv ver> occasional 
proteus-like organisms that took the stain 
verv poorly It seemed, therefore, hhclv 
that these organisms did not proliferate in 
the guinea-pig, and were not the cause of 
death 

Diagnosis 

Apart from urns studies of this 
case, preliminarily reported above, the 
differential clinical study should take 
into account typhus fever, meningococ- 
cus meningitis, typhoid and the paratv - 
phoid fevers, a streptococcus septi- 
cemia and spotted fe\cr of the Rockv 
Mountains If the fe\er had been con- 
tracted in certain other localities it 
would be necessary to consider the 
septicemic type of plague, to saj noth- 
ing of certain Asiatic and tropical 
fevers 

The meningococcic and pneumococ- 
cic meningitides can be unequivocal!} 
excluded bj the clear spinal fluid, not 
under pressure, and the absence of the 
characteristic and easily recognizable 
organisms of those diseases 

Typhus fever can not be excluded 
on clinical evidence alone Indeed tv- 
phus was given ‘serious consideration 
about the fortv -eighth hour after on- 
set, and it was onlv the !u«torv of tick- 
bile, the more abrupt and quicker 
more malignant clinical cour«e and 
oiofuse lenticular nncutes (larger and 
more cvanotic than iismllv occur in 
tvphus) that decided in favoi of 
Rockv Mountain sjyvttcd fever In tin >- 
connection is to be noted tbit Ptulft* 
V t was ••gghitinnte d in dilutions of 
1 20 and pattnllv m 1 10, but this 
the \Veil-I*ch\ reaction is known to 
occur in Rockv Mountain «j«i*tc<l 
le v er' : * :i * 
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Sti cptococcic septicemias of malig- 
nant chaiaclei have occuired in my 
piactice and have, of couise, been 
noted to cause petechial eruptions, but 
the febrile couise has always been very 
uregulaily remittent (septic type) and 
the pehosis has been hcmonhagic 
(purpunc) from the instant of first 
appearance, especially never fading 
under the diascope Besides, the petc- 
chiac come out only in small numbcis 
at a time, at random, the face and neck 
not being spared and the spread of the 
eruption is not lapid and orderly like 
an exanthem, as in spotted fever. 

Typhoid fever with typhus-like 
course occurs occasionally and a case 
of such sort could not be unequivocally 
excluded by clinical appearance alone 
Also is to be noted that the patient’s 
seium was lepoited to have aggluti- 
nated B typhosus in dilution of 1 80 
(paitial m 1 160) although by one 
observer it was repoited negative in 
blood drawn at same time as that from 
which the quasipositive report was ob- 
tained In this connection is to be ob- 
seived that the patient probably had a 
case of typhoid fever about eighteen 
months previously The rapid pulse, 
moist anemic, swollen tongue, firm 
spleen, absence of abdominal disten- 
tion and urine without a well marked 
bacterial haze were not conformable to 
typhoid fever in even an early phase 

Over and above the history of tick- 
bite, and the virus (with a rickettsia- 
like phase) obtained from the blood 
and spinal fluid, the character of onset, 
steadily rising unremitting fever, veiy 
pronounced injection of the conjunc- 
tivae without lacnmation, and the typi- 
cal muscle pains associated with the 
type of eruption would be sufficient to 


establish a clinical diagnosis of Rocky 
Mountain spotted fevei 

For the history, symptomatology 
and clinical types of Rocky Mountain 
spotted fever see the author’s paper 
“Mountain Fever and Spotted Fever 
of the Rocky Mountains — Clinical 
Studies” 

Brio* Correlation with Previous 
Investigations 

Spotted fever of the Rocky Moun- 
tains was first described clinically in 
1896 1 Clinical differences between 
the virulent form m the Bitter Root 
Valley' and the more benign form m 
Idaho were described between 1898 
and 1902 2,3,0,14 An intermittent form, 
vei y probably however a separate 
disease, was described by r Kieffer in 
1907 35 

Wilson and Chowning focussed 
attention on the transmission by a 
tick, 5 but mistook artifacts for piro- 
plasms 27 Anderson supported the tick 
theory and found in the blood, during 
the disease, diplococcoid organisms 
that resembled forms encountered by 
me 11 Stiles, who had attacked the tick 
theoiy in 1905, 22 described the com- 
mon vector, Do macentor andevsont, m 
1908 42 McCalla and Biereton in 1905 
transmitted the disease by tick-bite to 
man/ 7 and m 1906 King 24 and Rick- 
etts 20 transmitted the disease by tick- 
bite to guinea-pigs 

Chowning in 1908 s4 described, as 
the cause of the disease, but on incon- 
clusive evidence, a proteus-like organ- 
ism similar to the one recovered by me 
and shown by me to be non-pathogenic 
Ricketts succeeded m maintaining 
the virus m the guinea-pig 25 and 
showed that it was non-filterable, 3 ' 
later confirmed by Spencer and 
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Parker 143 Ricketts incriminated min- 
ute, uncultivatable diplobacilli (rick- 
ettsiae) which he found were trans- 
mitted from one tick generation to the 
next through the eggs 85 Moore in 
1911 showed that the tick did not in- 
fect at once but required 1 75 hours 
to infect a guinea-pig and that it re- 
quired about ten hours of feeding for 
a tick to acquire infectiousness from 
a guinea-pig T1 Maver showed that 
ticks other than D andcisom could 
transmit the disease 73 

In 1907 wild rodents, which had 
been suspected as being the natural 
reservoir of the disease were found to 
be susceptible to it 33 Studies by Mc- 
Chntic, who lost his life in investiga- 
tion of this disease, had to do chiefly 
with the disease in nature and the in- 
stitution of control measures by clear- 
ing underbrush, destroying small wild 
life, etc 79 

Bacteriological work done by Mit- 
chie and Parsons m 1916 showed that 
the virus could not be recovered by 
the cultural means then available 9(1 

On presumptive but very equivocal 
evidence, Wolbach in 1918 described 
Rickctt’s diplobaccilli as the unis 103 
and obtained some growth of these 
nckettsiae m tissue cultures 13 ’ Nogu- 
chi later failed to isolate a \ indent 
rickettsia from known infected ticks 
but did show' that three strains of 
nckettsiae from such ticks were not 
pathogenic, 101 whereas a filter-passing 
■virus could be obtained from D andci- 
som 103 

The most significant recent develop- 
ments have been the demonstration of 
the spread of the disease m the Rockv 
Mountain and adjacent states, 13 '' 393 
the development bv Spencer and 
Parker of a practical vaccine from 


ground-up infected ticks 103 199 and 
their studies of the virus 143,197 Spen- 
cer and Parker showed that the virus 
has a latent, immunity producing phase 
and that to acquire v irulence it requires 
reactivation, which occurs during the 
process of engorgement of the tick 139 
They also showed that the virus was 
not thrown down by high speed (8800 
R P M ) centnfugalization, and that 
it could not be separated from the red 
corpuscles and white blood cells bv 
repeated vvaslungs 108 

The most important recent develop- 
ments have been the discover) of 
transmission in nature by means of 
the rabbit-tick, 131 the introduction of 
tick parasites, 183 the further demon- 
stration of the utility of the Spcnccr- 
Parker vaccine, 309 and the demonstra- 
tion of the disease m an eastern and 
southeastern states endemic area bv 
L F Badger, R E Dv er and A Rum- 
reicll 3,9 317 

ROTRnXCCS 

The numbers indicate the chronological 
sequence of the articles m a complete bihlin- 
graphv of the disease compiled bv the author 
Ml articles were read in the original unless 
marked NR 
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Post-Pneumonic Lung Abscess Resembling 

Lung Tumor* 

\\ tth (‘.1st lv* >t t 

l»\ 1*’ Com-i r. Ml), Im utuunt. Mnltt.il C orp-, 

Dmtul St.it*-. N.nv, I'rtiiUdn, /' / 


I T IS dtftiuilt to ditUuntuu .*u un- 
resolved pneumonia tr*»m an <n- 
<..1 polluted tmpumi m whuh tin 
ict.uncd fluid is umUr prtssuu* It is 
nKo difficult, at times, to ihiurtntnu 
eithet of the two conditions mentn>n<<l 
above from a him; tumor It is usu.dK 
ncccssan to take into consideration not 
onK tht ]ih\ steal findings and \-r,n 
examination, hut the histon of onset 
before an absolute diagnosis tan he 
made 

Middle lobe pneumonia, without in- 
volvement of the remainder of the 
hint;, is a raic condition. 1 and mty 
terminate m a ai ions wavs It may re- 
solve and cleai up m a verv short time, 
or it niav go on to suppuration and 
gangicne The condition may also 
bleak down into abscess formation and 
this collection of pus be later e\ acuatcd 
into a bronchus and dtatned The case 
leported is bchc\cd to be one of the 
latter type 

It is an unusual case and was var- 
iously diagnosed as malignancy, encap- 
sulated empyema, lung abscess, and 
finally a resolving pneumonia 

Figure 1 show r s the fiist x-iay taken 
before the pus was evacuated The 

Received for publ’cation, July 18, 1931 


*lt M'-ttv nt th* sh.nl»»v \crv cl«>'d\ re- 

V « * 

s< mbits that of a lung tumor At that 
unit* j» icussion mcr tin area gave ? 
total dullness Hrtath signs were ui- 
tilth absent During the night the 
patent had a series of stwrt coughing 
spells and began to expectorate large 
quantities of a purulent greenish pit* 
which was without the odoi mu all) 
associated with lung abscess 

The next morning the area was 
aspirated and nothing could be with- 
drawn Another x-rav was taken (fig- 
ure 2), and it was found that the area 
m the right lung had changed slight!} 
in dcnsitv and outline The top bol- 
der appealed flattened rather than 
dome-shape The patient was then 
allowed to rest for a few da)S 

At this time breath sounds w ere be- 
ginning to reappear o\ er the mass, and 
a third x-ray (figure 3), was made 
This latter suggested a resolving pneu- 
monia, with a suggests e area in the 
center of the mass which resembled 
caMty formation 

The patient continued to cough up 
quantities of purulent material foi 
sei eral days, but this gradually de- 
creased in amount and finally disap- 
peared 

During the night in which he first 
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began to expectorate pus from the 
lung, his temperature was 103 8° F, 
but this dropped to 97 6° F , by morn- 
ing and has been normal since His 
leukocytes at that time were 14,600 
with 64 per cent polymorphonuclears 
Pulse at no time had gone over 100 
since day of admission to hospital and 
respirations had been normal at all 
times 

Since this patient gave a history of 
illness with pain m left chest for three 
months, it is believed that he had a 
pneumonia at one time which left a 
collection of pus either in the middle 
lobe of the right lung, or an encap- 
sulated empyema between the upper 
and middle lobes 

While the x-ray in figure 1 re- 
sembled a pneumonia, the pulse, res- 
piration and leukocyte count were all 
against such a diagnosis The mass 
was sharply outlined and the dulness 
on percussion such that a diagnosis of 
malignant tumor seemed justified The 
patient’s general condition w r as not 
good, and he gave a history of ha\ ing 
lost considerable weight o\ er a period 
of three months 

His most constant sjmptom during 
that three months was pain This was 



1 if 1 1'ip-t x-ra\ taken on Jtnuirj 20 
1011 



Frc 2 X-ra\ taken on January 27, 1931, 
showing slight decrease in densitj and sire 
of area 


so severe that he walked m a bent o\cr 
position He had no difficult in breath- 
ing and stated that he noted no fc\er 
at any time He was not coughing at 
time of onset and had no coughs or 
colds preciously 

Sputum examinations hace been con- 
sistently ncgalice for acid fast bacilli, 
the only abnoinial finding being main 
pus cells and tw o organisms in abund- 
ance, one of w Inch resembled 13 tttflu - 
if izac, and the other a short chain 
streptococcus Pneumococci w ere noted 
once. 

Immeduteh after expectoration 
from the lung began to me lease, the 
pain in his chest became less, the 
patient felt better, began to gam m 
weight and in a few da\s wav sjmp- 
toni-free The illiivtratioiis arc from 
\-rncs taken at dififeient intenaN a- 
mentioned and vhow hiv condition it 
the different stages of his dlnt^ 'Hit 
cave histon and Jahorntoic finding v 
are gnen m del ill below Chart 1 
vhow v the* temperature jniJvt, tml as- 
piration with the drop m timj*T'*mi 
during the night of the tkrd 

whin tin abvci'v i»s o> 
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Fig 3 X-ray taken on February 6th, 
1931, showing considerable decrease m sire 
and density of area m lung, with a sug- 
gestion of cavity formation 


Case Riport 

January 19, 1931 P A B , a white male, 
age 33, well developed and fairly well 
nourished, admitted to medical ward com- 
plaining of severe pain in right side of 
chest, which he states has been present for 
three months 

Past History This is the third attack of 
the same condition in the past three months 
Has had a continuous temperature with 
night sw'eats and coughing in the early 
morning Contracted syphilis m 1926, but 
has had adequate treatment 

Family History Father dead at 62, heart 
disease Mother dead, cause unknown Two 
brothers and one sister living and well No 
history of cancer, insanity, or tuberculosis 
in the family 

Physical Examination Eyes, ears, nose 
and throat negative Heart negative Lungs 
Coarse rales over areas of both lungs, and 
areas in right lung suggestive of small 
cavity formation Patient is suffering from 
considerable pain in his chest at present, 
especially when he coughs There is an area 
of dulness over the entire middle lobe, right 
lung Examination otherwise negative 

X-ray of chest, shows a mass which oc- 
cupies practically one-half of the right lung 
(figure 1) While this patient has had 
syphilis, it is not believed that the condition 
m his lung is a luetic infection Kahn test 
is negative and has been for the past year 


Laboiato ) \ Data Leukocyte count 11,- 
300,, ncutrophilcs, 64%, Red blood count, 
3,900,000 Hemoglobin, 70% Urinalysis 
negative Kahn test negative Sputum nega- 
tive for acid fast bacilli on several occa- 
sions, but shows a few gram-positive diplo- 
cocci, many short chain streptococci, and an 
abundance of small bacilli, morphological!} 
resembling Ii influenzae 

January 22, 1931 Leukocytes 14,600 
Pol} tnorpiionuclcars, 66% 

January 24, 1931 Patient had a severe 
coughing spell last night and began to ex- 
pectorate copious amounts of purulent spu- 
tum Temperature dropped during the night 
Taken to surgical ward and lung aspirated, 
but no free pus obtained, probabl} on ac- 
count of drainage during the night 

Januarv 25, 1931 Temperature has re- 
mained down and patient feels much better. 
Pam is less Coughs considerable but it is 
a productive cough His condition appears 
to be cither a walled-off abscess occupying 
the entire middle lobe of the right lung, 
or a malignancy The x-ray shadow under 
the fluoroscope is almost as dense as the 
heart shadow 

January 25, 1931 X-ray of this date 
shows a suggestion of lessened density in 
the mass with a change in the outline at the 
top border The lower border is ragged and 
appears to be attached to the diaphragm 
which is higher than normal on that side 
Of course, the right side of the diaphragm 
is normally' higher than the left, but this 
appears to be even more so, and under the 



Fig 4 X-ray of chest made February 14, 
1931, showing almost complete resolution 
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fluoroscope, to move with the mass m the 
lung 

Stereoscopic plates show the condition to 
be very close to the chest wall anterior lj, 
and close to the surface of the lung 

January 26, 1931 Temperature 98 8° F 
Has slight pain Cough is still productive 
of much purulent sputum The sputum has 
no odor as would be expected from a lung 
abscess Patient has no history of coughs, 
colds, or other illness prior to the onset of 
the present condition, the first symptom of 
which was pam in the chest, three months 
ago 

Januarj 27, 1931 Examination this date 
shows a lessened density of the area involv ed 
with increased breath sounds Mass does 
not seem so sliarplv outlined on percussion 
X-raj taken m standing position at 36 inch 


distance shows a decreased density of the 
area with a beginning resolution m the cen- 
ter, which seems to be clearing lip Top 
border has changed in appearance Instead 
of a com ex border it is now conca\e Total 
area is noticeablj decreased in size Patient 
continues to expectorate considerable puru- 
lent material I.ung at this stage suggests 
a resolving pneumonia The part of the 
lung imohed corresponds almost cxactlj 
with the outline of the middle lobe right 
lung 

Januarj 31, 1931 X-raj of chest shows 
decrease in densitj and size of area in right 
lung, with adhesions downward and towards 
the hilum 

Further questioning of patient as to on«ct 
of illness reveals the following information 

"At time of onset his bones ached and he 



Chvrt 1 Temperature pulse, imj rc'ji r-»«<,i g* >pi <■ N<*r '1 i ,> *a!! i »r* ,i*< r 

with swcvnlion oi pus h\ expcrtorntim 
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felt very weak His chief complaint was 
pain even on pressure outside the ribs of 
Ins right side The pain finally became un- 
bearable and he turned in” At that time 
he had a cough, which was non-productive. 
He admits that on one occasion, one month 
prior to admission to hospital, he coughed 
up considerable pus and all symptoms were 
relieved for a while 

February 2, 1931 Percussion note is clear 
and practically the same all over the chest 
Auscultation reveals signs of a large cavity 
with harsh breath sounds The area ovct 
which dulness on percussion was elicited at 
admission now gives almost cavernous 


breath sounds The remainder of the chest 
is practically normal 

February 14, 1931 X-ray of chest (fig- 
ure 4) shows almost complete resolution of 
the mass and is suggestive of a resolved 
pneumonia 

April 17, 1931 Guinea pig inoculated with 
pus from lung on January 27, 1931, is 
healthy and has gained in weight Autopsy 
shows no signs of tuberculosis 

REFERENCE 

t-H Wxsscta, and L J aches Clinical 
- roentgenology of disease of the chest, 
page 233 



Modem Conception of Retinal Detachment with its 
Relation to Internal Medicine* 

By Clyde A Clapp, M D , Baltimore , Maiyland 


I T MAY seem to you that the ques- 
tion of detachment of the retina is 
rather a special subject to bring be- 
fore a group of internists but in recent 
years there has been a new conception 
as to the etiology of one type of this 
condition, and a new line of therapy 
has been developed This new concep- 
tion of etiology and therapy as well as 
our frequent call upon the internists 
for help in diagnosis of the cause of 
these conditions warrants our consid- 
eration of this subject 
As you all know the retina is very 
loosely attached to the underlying 
tissue and can with comparatne ease 
be separated from it Detachments 
from the etiological standpoint are us- 
ually giouped under four heads 

(1) Those due to trauma, 

(2) Those in which the retina is 
pulled away from its attachment In 
bands of conneetn e tissue in the a ltrc- 
ous , 

(3) Those m which the retina is 
pushed from its bed either because of 
a tumor or growth of the choroid or 
because of an c\tensi\c exudate, 

(4) Those m which no particular 

•Presented it the clintcil session oi ll i 
Riltiniorc Meeting of the \tncrirm Onllig 
of Phj«icnn« Mirth 24, !*>?!, it iln. Mil 
tiler Clinic 


cause can be determined, or the so- 
called idiopathic group 

Those cases which come under 
group 1, due to trauma, usually show 
marked lmproiement under rest and 
frequently entirely subside, Icaung the 
retina fully attached and with norma! 
fields of vision 

The cases in group 2, which are 
caused by contracting bands of fibrous 
tissue in the \itrcous, usually follow 
a hemorrhage into the aitreous and 
the treatment is almost utmcrsalh 
disappointing 

Group 3, consisting of those ca«c> 
in which the retina is pushed from its 
bed is of -very great interest Jcspc- 
cially is this true in those cases result- 
ing from massne exudate from tin 
choroid, a condition which occurs in 
acute toxemia of pregnancy or in acuti 
nephritis not associated with prig- 
nancx 

I will show xnu two examples of tin 
former, one showing a lirge deiacb- 
ment alrne and below and tin other 
-bowing a complete per.pbcrd d<ta< i* 
ment The ophthalmo-copic tuture s- 
mo-t striking and when fir-t obsip M 
the tendency i« to giw ; uo <r,m 
prognosis ->s to s.ght < )<jt t.m, h'»v 
i\tr be \tr, op,im,-*ic -mco ] , u. 
ticalh all of tbc-t d* **«riur' ■’!- -el 
s«k a- tin guim! eo’ditmi s. *j»i > r 
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and the retina becomes fully re-at- 
tached The detachments m acute 
nephritis have a similar appearance to 
those of toxemia of pregnancy and 
both have a tendency to change their 
appearance very rapidly My experi- 
ence has been that when detachments 
occur as a result of nephritis not asso- 
ciated with pregnancy, the prognosis 
as to life is very grave and the patient 
usually dies within a few weeks or 
months 

Another very small number found 
in this group are due to a tuberculoma 
occurring in the choroid, which may 
elevate the retina The use of the 
graduated tuberculin skm test as an 
assistance m diagnosis is to be recom- 
mended and tuberculin therapy is in- 
dicated In a few cases beneficial re- 
sults are obtained from this line of 
therapy, although often the pathologi- 
cal process is so advanced that im- 
provement fails to take place 

Group 4, which is by far the most 
numerous, consists of those detach- 
ments which occur spontaneously and 
which were formerly known as idio- 
pathic It is to this group that I espe- 
cially desire to call your attention m 
view of the new conception in regard 
to the etiology, and the new treatment 
instituted The explanation given by 
Leber and later adopted by Gonin, 
that usually there is a localized disease 
of the retina, with atrophy and at times 
cystic formation which finally tears, 
lea\ mg a gap or rent through which 
the vitreous penetrates, separating the 
retina from the choroid and giung the 


characteristic appearance, is the one 
widely held at the present time 

I have recently been fortunate in 
securing an eye which showed an old 
idiopathic detachment and I have had 
serial sections made in order to demon- 
strate, if possible, the presence or ab- 
sence of such a rent These sections 
show an old degenerated retina with 
marked cystic formation and at a 
short distance from the ora serrata 
there is a considerable rent in the 
retina through which the vitreous has 
penetrated thereby elevating the retina 
This rent is comparatively small since 
ten sections upon either side shows a 
continuity of the retina A similar 
rent also exists on the opposite side of 
the eye 

Gonin believed that the reason that 
results were not obtained in the treat- 
ment of these cases w r as that the open- 
ing in the retina allowed the vitreous 
to penetrate beneath the retina and 
this prevented its re-attachment He 
therefore conceived the idea that if one 
could close these openings by searing 
their margins with the actual cautery, 
the retina would return to its bed He 
first reported his results in 1919 and 
at the present time (July, 1930) claims 
that sixty per cent of these cases, if 
the detachment is recent, can be cured 
by this procedure While American 
ophthalmic surgeons are not quite as 
optimistic as our European colleagues 
the procedure certainly offers more 
hope for restoration of -v ision than the 
old line of treatment of rest m bed for 
long periods, with hot packs and 
sw eats 



How to Obtain More Autopsies* 

By D Schuyler Pulford, MD, F A C P , Woodland, California 


T HAT the percentage of autopsies 
obtained in any hospital or com- 
munity is in direct proportion to 
the interest and efforts of the phjsi- 
cians in getting post mortems, is pro\ en 
by numerous experiences Some insti- 
tutions and teaching hospitals have an 
average of eighty per cent, or more In 
most city hospitals permits are exceed- 
ingly low, say from fixe per cent to 
twenty per cent 

Justifiable pride in ninety per cent 
autopsies obtained at the Woodland 
Clinic, for institutional deaths during 
1930, and a belief that a discussion of 
the methods used in obtaining such a 
high percentage of necropsies will be 
of help to othei s, prompts the follow - 
mg report 

Reported Percent xGr or 
Permissions 

The Council on Medical Education 
and Hospitals of the American Medi- 
cal Association 1 m its report of the 
essentials m a hospital approx cd for 
interns reused to Tanuary 1, 1930, 
states that “inasmuch as the percentage 
of autopsies has come to be recognized 
«*>* an index of the educational actm- 


*rrotn the Department ot Medicine ami 
Patholocx, \\ oodhml Clime Woodland 
Cali fornix 

Keccixcd for publication \ ox ember If* 
mti 


ties in a hospital, no institution w ill be 
approx ed for the training of interns 
which does not have a record of autop- 
sies of at least fifteen per cent” This 
requirement has not been changed to 
date 

This Council reported m 1 927- after 
a survej of 538 representatixe hospi- 
tals in the United States, the follow'- 
mg peicentages of autopsies 

3 hospitals with autopsies from 90 to 1009? 

2 hospitals with autopsies from 80 to 909? 

9 hospitals with autopsies from 70 to 809? 
13 hospitals with autopsies from 60 to 709? 

8 hospitals w lth autopsies from 50 to 0O9? 
26 hospitals w ith autopsies from -10 to 509? 
42 hospitals with autopsies from iO to 409? 
91 hospitals with autopsies from 20 to '09? 
35 hospitals with autopsies from 15 to 209? 
107 hospitals with autopsies from 10 to 1 49? 
122 hospitals with autopsies from 5 to 109? 
80 hospitals with autopsies mini 1 to 597 
None recorded 0 to KI 

Percentages ha\ e prnbahlx improxtd 
since that elate but thex are still 
lamentable low compared to those ob- 
tained in foreign countries 

Hcnrx \ Christian' 1 of II mnrd 
Medical School states, '“I he number 
of necropsies obtained on patients dx- 
uig in the hospital is peril tp* the ln»t 
single' index* of the proit's*/, ml < U, 
ciemx of the hospital ot tin niitotr t 
of work dtxoted to the sji> ( J\ ,,, 
j-atients b\ tnei,)l*i rs of t 1 " s*niT ot 
tin* cage nu 's oj the s*, it! to i» *ri -"<* 
Us teaehtng '•bdnx 
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Richards 4 in 1921, reported that 
in St Luke’s Hospital, New York 
City, one surgical service obtained 
forty-five per cent autopsies, and one 
ten per cent, and drew the conclusion 
that “success m obtaining necropsies 
depends upon the zeal and interest of 
the various staffs” 

Doctor Bell, 5 m 1928, reported a 
high percentage of autopsies m teach- 
ing institutions in Minneapolis and 
stated that “the most important factor 
m increasing the number of post moi- 
tems is to get the physician deeply in- 
terested” 

Doctor Kmgsford, 5 in reviewing a 
yeai’s autopsies in teaching institu- 
tions m Hanover New Hampshire, 
reported forty-five autopsies upon six- 
ty-eight deaths, 66 2 per cent He 
attributed a rather rapid increase m 
the number obtained in his institution 
to the factor of “merely asking per- 
mission” 

Robertson, 7 of Rochester, Minne- 
sota, considers “percentage of permis- 
sions an index of the scientific spirit 
of any medical group” He also states 
that “when the clinical and laboratory 
staffs know that a serious effort will 
be made to get post mortem examina- 
tions and that they will be obtained m 
a large percentage of cases, the whole 
staff is stimulated to more careful 
work” And he feels that the patients 


will thereby be cared for more safely 
It seems probable that when hospital 
staffs become autopsy minded a mini- 
mum of 50 per cent autopsies should 
be obtained by all hospitals 

Autopsy Material 
Sixty of the sixty-six patients who 
died at the Woodland Clinic twelve 
hours or more after admission in 1930 
were autopsied Although as institu- 
tional deaths are usually accorded only 
those patients who die after being m 
the hospital forty-eight hours or more, 
we felt that after twelve hours suffi- 
cient contact and interest in the clini- 
cal course was established to necessi- 
tate a post mortem examination to 
correlate clinical and pathological find- 
ings If we include five cases dying 
less than twelve hours after admission 
who were not autopsied, we have 
seventy-one deaths with sixty autop- 
sies, or 84 5 per cent Obstetrical serv- 
ice baby deaths are not figured in this 
report because autopsies were not 
sought on this service, most of the 
deaths being due to prematunty There 
were some autopsies done on these 
babies but neither the deaths nor the 
autopsies are included m these statis- 
tics 

Of those deaths occurring less than 
twelve hours after admission there 
were tw r o from cerebral hemorrhage. 


Taw e 1 
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The Cost of Autopsies 
The idea that necropsies cost too 
much money for small hospitals to 
consider is refuted by our experience 
Much benefit is derived from a 
necropsy even if not done by the best 
pathologist and even if a complete 
microscopic and bacteriologic study is 
not made When performed m a large 
pathology section of a university or 
teaching hospital the expense is great 
because of the complete detail and 
thoroughness of the work The ex- 
pense of an autopsy m Mt Sinai Hos- 
pital m Hew York City m 1930, where 
our hundred and twenty-seien were 
fc Jone, was reported by Doctor Joseph 
^ urner 11 to be ninety-two dollars each 
. uch a figure is not applicable to the 
- mailer, less pretentious hospitals or 
p'-hnic, nor is any such expense neces- 
sary One should not imply from this 
statement that we advocate a poorer 
type of work Until such expense can 
be met we would advise stimulating 
interest and increasing the percentage 
of necropsies until more money is 
a\ ailablc This may in turn help to 
put m motion forces that will bring 
money for more detailed work It 
might be helpful to call attention to 
the point where the expense of the Mt 
j Sinai system, for example, need not 
ft be shouldered by the smaller hospital 
pr group of physicians 
i At Aft Sinai under the "Direct 
Charges” are listed 

( 1) Pathologist s salary , 

(2) Morgue space and overhead 

(3) Morgue keeper , 

< 4) Supplies 

and under "Indirect Chargee ’ 

< 1 ) Tune of «tnff interns and 

other attendant’s expense in 
getting permission 


(2) Time consumed m the clinical 
preparation and presentation 

The greatest expense is probably the 
direct charge to the pathologist’s sal- 
ary In order to reduce this a part- 
time pathologist may’ be employed, or 
a competent pathologist in the inanity 
may be paid by’ the hospital or group 
of doctors interested for each post 
mortem done All the other fixed 
charges having to deal i\ ith the morgue 
can be eliminated by’ the full coopera- 
tion of the undertaker Autopsies can 
be performed as satisfactorily m an 
undertaking parlor as anywhere else, 
and gloies, instruments and supplies 
are often supplied by’ the undertakers 
m exchange for the doctoi’s good 
w ill As to the indirect charge to staff 
and clinical pathological conferences, 
this is not to be thought of on a charge 
basis in a small hospital or city, for 
the educational clement and the added 
prestige and ability dc\ eloped by the 
doctor more than repays each mail for 
his time As far as the hospital and 
public arc concerned the small expen- 
diture necessary is well worth while, 
for as Doctor Turner says it is “cient- 
tialli returned to the contributing pub- 
lic with compound interest in the form 
of miproied practice of medicine m 
the bands of better trained phi si- 
cians” 

Son M \R\ 

1 \ practical mcxpciiMie method 
of getting a high percentage of autop- 
mi * applicable* to nlmo-t any common- 
it\ is outlined 

2 Xot haung a highly pud pathol- 
ogist mailable is in>: a real ob-tnlt 

3 Sixli of the sjsti-sjx pat tm- 
who dud at the Woodhid CJriu 
tuche hours or Jongtr r ft or *dm « * 
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is modified by tnere.iscd knowledge 
gained by postmortem'; (5) Aid m 
settling insurance claims, (6) 'flint 
theie is no delay and no ext m clinige 
(7) That the high average per cent 
of autopsies permitted m the past In 
all classes of people in the best institu- 
tions testis's ,to the procedure being 
reasonable and proper. 

No such intucst m obtaining per- 
nnsMons could be Kept alive without 
a strong stimulus and this was de- 
luded in the foim of a bimonthly or 
monthly clinical pathologic conference, 
fitting their fiequcncy to the amount 
of material available, and not to any 
set date Since it was the custom to 
have a weekly staff meeting for maga- 
zine t c\ lews, reports of meetings or 
papers in preparation oi heard or i ead 
elsewhere, it but remained for the 
pathologist to request the necessary 
time to picsent the material available 
and read} at any routine weekly staff 
meeting 

It seems best to ha\ e the pathologist 
as leader to present the case lustoiy of 
all deaths The stimulus needed to in- 
duce and maintain interest m the clini- 
cians depends in a large part on the 
excellence of the pathologist The case 
history of the patient who had no au- 
topsy often served to emphasize how 
important autopsies are, so they were 
also presented After discussion by 
all doctors who saw the patient, gross 
specimens were shown and then micro- 
scopic slides projected Closing dis- 
cussion brings out any mistakes in 
diagnosis, delays or omissions m treat- 
ment and remarks as to similar 
cases seen formerly or elsewhere Such 
universal favorable comment has been 
received from staff members as well 


.is v siting pin Mcinns that it is planned 
to extend the clinical pathologic con- 
fetence to include the material re- 
moved at the opuatmg table together 
with the clinical rejwrts of these surgi- 
cal vuts which present interesting 
tumors or situations. 


Clinicians and pathologists alike ad- 
mit their limitations and failures, for 
although death is, pn *c, admission of 
faifk trc the physician as treatment 
did noth prcs-ei \ c life, vet often the 

pathologist.''^ 0 ' a loss t0 1 CXpla, r 
many causes nV <axc ' su ^ 

unsatisfactoiy tcrms^ as surgica sioc% 

toxemia, exhaustion, c r ^ c , . 

Those interested in deP c °P ,n ^ 

cal and plausible points t?\° c p mmc 

i . t i f vfOJttmg a 

relatives of the value of perin^ 

postmortem should read Emil 
aitiele printed m Hygeia, Decent. ^ 
1926 Also a very good detailed arti^ 
on. “Answers to Layman’s Objectioi// 
to Postmortems”, is that of Docto? 
Ralph Mills, 1 * published m the Bulle-1 
tin of the American College of Sur-j 
geons, of December, 1930 All pathol- 
ogists and coroners should also famil-| 
lanze themselves with Schultz’s 10 re- 
cent article. “The Law of the Dead 
Human Body” 

To summarize, it appears to the 
writer that the four most importan 
factors in obtaining autopsies, in tl| 
order of their significance are (1\ 
obtaining one hundred per cent effort 
and interest on the part of the doctors 
concerned , (2) establishing a close^' 

personal understanding and trust and \ 
friendship between doctor and rela- ^ 
tives during the patient’s illness, (3) 
cooperation of the undertakers, (4) 
creating the proper public sentiment 
towards postmortems 
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The Cost of Autopsies 
The idea that necropsies cost too 
much money for small hospitals to 
consider is refuted by our experience 
Much benefit is derived from a 
necropsy even if not done by the best 
pathologist and even if a complete 
microscopic and bacteriologic study is 
not made When performed in a large 
pathology section of a university or 
teaching hospital the expense is great 
because of the complete detail and 
thoroughness of the work The ex- 
pense of an autopsy in Mt Sinai Hos- 
pital in New York City m 1930, where 
four hundred and twenty-seven were 
done, was reported by Doctor Joseph 
Turner 11 to be ninety-two dollars each 
uch a figure is not applicable to the 
mailer, less pretentious hospitals or 
lime, nor is any such expense neces- 
iry One should not imply from this 
tatement that we advocate a poorer 
>pe of work Until such expense can 
e met we would advise stimulating 
iterest and increasing the percentage 
f necropsies until more money is 
\ailable This may in turn help to 
ut m motion forces that will bring 
noney for more detailed work It 
night be helpful to call attention to 
lie point w here the expense of the Mt 
iinai system, for example, need not 
ie shouldered by the smaller hospital 
' r group of physicians 
\t Mt Sinai under the “Ducct 
’barges” are listed 

(1) Pathologist’s salary , 

(2) Morgue space and o\ erhead 

(3) Morgue keeper , 
f-1) Supplies, 

and under "Indirect Cliaigcs”. 
< 1 ) Tunc of staff interns and 
other attendant s expense in 
getting permission. 


(2) Time consumed m the clinical 
preparation and presentation 

The greatest expense is probably the 
direct charge to the pathologist’s sal- 
ary In order to reduce this a part- 
time pathologist may be employed, or 
a competent pathologist in the ucmity 
may be paid by the hospital or group 
of doctors interested for each post 
mortem done All the other fixed 
charges ha\ mg to deal with the morgue 
can be eliminated by the full coopera- 
tion of the undertaker Autopsies can 
be performed as satisfactorily m an 
undertaking parlor as anywhere else, 
and gloves, instruments and supplies 
are often supplied by' the undertakers 
m exchange for the doctor’s good 
will As to the indirect charge to staff 
and clinical pathological conferences 
this is not to be thought of on a charge 
basis m a small hospital or city, for 
the educational element and the added 
prestige and ability de\ eloped by the 
doctor more than repays each man for 
his time As far as the hospital and 
public are concerned the small expen- 
diture necessary r is well worth while 
foi as Doctor Turner says it is "lAciit- 
ually returned to the contributing pub- 
lic with compound intei e«l in the foim 
of impro\ed practice of medicine m 
the hands of better trained physi- 
cians" 

St wv \k\ 

1 A practical lnexpensne method 
of getting a high percuitnge of autop- 
sies applicable to almost am coinmun- 
it\ is outlined 

2 Not Immg a highly paid pathol- 
ogist available is not i r<al nhsfKU 

3 Sixty of the sixty -'ix patients 
who died at the Woodland Chni'- 
twehe hours nr longer after ndim c M<>n 
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MOTTLED ENAMEL DUE TO 
FLUORIDE 

In the condition known as mottled 
enamel the teeth are of normal form 
but present two diffeient types of coloi 
change They may have an opaque 
papei -white appearance but moie fre- 
quently are 11 regularly mottled 01 
stained yellow, brown 01 even black 
The outer glazed enamel surface, Nas- 
myth’s membrane, is present and ap- 
pears to be noimal, except in those 
cases which aie teimed ‘coiroded’ 
The brown stain can not occur unless 
the fundamental mottled defect of the 
enamel is piesent and may never de- 
\elop This alteiation in the appeal - 
•nice of the enamel is highly disfigur- 
1U S and once established cannot be 
remedied short of a difficult operative 
procedure Moreovei, piactically every 
child born and 1 eared in an area in 
"’Inch this condition is endemic is cer- 
tain to have the condition to some de- 
cree Thus the impoitance of this at- 
tection will leadily be appreciated 
he Pittsbuigh Section of the Inter- 
national Association foi Dental Re- 
search has recently devoted an entire 
Program to a discussion of the nature, 
geographical distribution, and cause of 
mottled enamel 

* he occurrence of mottled enamel 
at and near the town of Bauxite, Ar- 
ansa^ lias been studied bv Kempt 
a,,d ^cKu}* This coinmumt) dc- 
nccd its water supply fiom well- about 
feet deep Tin- deep-well w iter 
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had a disagreeable alkaline taste, and 
many of the families continued the usi 
of spnng watei foi drinking Evi- 
dence collected dining the examina- 
tion ot school children showed that 
(1) Xo eases of the enamel defect 
antedated the intioduction of the deep 
well watei (2) The oldc-t individual 
having this enamel defect was born 
about the time that the deep-well walci 
was introduced (3) All mdividual- 
who had used the deep-well water dur- 
ing an) consuleiable peiiod of enamel 
foi illation exhibited the defect (4) 
No individual who-e enamel had de- 
veloped elsew'hcie exhibited the defect 
(5) Ceitain individuals who were resi- 
dents of this community and attended 
school theic, but who actually lived 
be>ond the distribution of the deep- 
well water and depended upon the 
original shallow wells, exhibited only 
normal enamel Since the en imel of 
the temporar) teeth almost never shows 
the defect and the calcification of the 
permanent teeth does not begin, on the 
average, until about one ycir after 
birth, it is evident that maternal nutri- 
tion is not even remotely related to the 
development of mottled cnuwl '1 be 
food -upplv ot this group of people i- 
from a central -toie with the -t iple 
articles produced and in uiufaettmd 

*Ki wi r, fi'oA'K \ «m! Mek « 1 *' > 

icx i* M< idol u in i' i.i i i r«. t't i 
popu'ai i ii, Ir Iiuilii i >h, 1' '2 
mi IJ1-1 5<> < Rtj r i. ii 1' ”r 

IkiUh Re,- rs ’‘Mi m. 205 i 
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elsewheie Loculi \ giown products 
aie used to some extent, but the diet 
of those exhibiting the enamel defect 
was similar m eveiy lespect, except 
as to source of water, to that of those 
who escaped 

In the town of Benton, about five 
miles distant fiom Bauxite, 124 chil- 
dren were examined Of these, 103 
were native to Benton and neighboimg 
communities exclusne of Bauxite and 
these all showed noimal enamel The 
lemainmg 21 had formerly lived at 
Bauxite foi longei oi shortei penods 
Of 16, who had lived m Bauxite foi 
one yeai oi moie 11 had mottled 
enamel 

On the stiength of the evidence 
In ought out In this study, togethei 
with repoits of similai expeuence- 
elsewhere, it was decided to abandon 
immediately the deep-well watei sup- 
ply and to use watei from the Saline 
River which was the souice of sup- 
ply of Benton Oakley, Idaho, had 
previously abandoned its otheiwise sat- 
isfactory water suppl) because of its 
apparent causal i elation ship to mottled 
enamel 

Ordinal} methods of watei analysis 
failed to identify the causal agent 
While theie wcie maiked difteiences 
between the watei s, these diffei cnees 
weie not unlike those found m mam* 
other regions in which the native pop- 
ulation lemams entneh fiee from tins 
enamel defect legaulltss of what the 
source of the watei used might be 
Ifowevei Chui chill* lepmted the dis- 

"Churchiu, II V Tin. occum.net oi 
fluoride in some waters, oi the United 
States, Jr Dental Research, 1932, \n 
141-148 (Reprinted from Industrial 
and Engineering Chcim-<tn 1930 Anal 
vd m 2 ) 


coveiy ot A W Petre), using spectio- 
graphic methods, of fluoride in the 
deep-well watei from Bauxite He 
subsequently obtained samples of watei 
from Colorado Spungs, a well near 
Kidder, S.D , a w r ell near Lidgerwood, 
S D , and Oakley Idaho, — all locali- 
ties in which the enamel defect was 
known to exist The presence of 
fluondes was shown definitely m all 
cases Quantitative estimation is dif- 
ficult and is believed to give low 
values, but by the best method avail- 
able the fluoiide content of these 
w r aters was found to range from two 
paits pei million foi Colorado Springs 
to 13 7 parts per million for the deep- 
well at Bauxite, Aik The survey was 
then bioadened to include the watei 
supplies foi a numbei of cities, widelj 
scattered, in which mottled enamel 
does not occur Sixteen weie found 
to have fluondes piesent, but in all 
cases to an amount less than one pait 
per million 

The prevalence of mottled enamel 
in St David. Aiuona, was bi ought 
to the attention of investigators at the 
University of An/ona, m 1930 by A 
E Bard, a dentist of Tucson Upon 
investigation* 1 it was found that, with 
the exception of one family of thiet 
children living seven miles south of 
St David and the sistei-motheis of 
two othei St David families, evei} 
person boin and reaied m St David, 
oi coming there at an early agt, 
showed mottling to larjing degiee" 
in even* peimaucut tooth Although 

'Swim M C D\m/, Emm, and 

II V TIk cause uf mottled enamel, 
Jr Dental Research 1932, mi, 149-159 
Usu Technical Hull No 32, Agncu - 
tural Experiment Station, UnncfSlh 
i»i \ri/<wi i 
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mottled enamel was absent from the 
teeth of domestic animals in St 
David and had never been described 
from other endemic foci, the exper- 
imental production of mottled enamel 
in rats, guinea pigs and dogs was at- 
tempted Diets in which calcium and 
phosphorus were present in deficient 
amounts, or m disproportion to each 
other, also those lacking m vitamin 
D, failed to produce abnormality en- 
tirely similar to the characteristic 
mottled enamel of man Also, using 
both normal and abnormal diets, cer- 
tain animals were given drinking 
water from St David and a control 
series received distilled water No de- 
structive effect of the St David water 
was noticed when the diet was ade- 
quate m all respects When, how- 
ever, the diet was deficient enough in 
itself to produce observable changes 
in the teeth, all the animals receiving 
the St David drinking water gave 
evidence of this interference at an 
earlier age 

Realizing that the greater rate of 
growth of the incisors of rats as com- 
pared to children might influence the 
results of the experiment, further 
series of animals were given St David 
water which had been concentrated to 
one-tenth of its original volume In 
some instances the water residue was 
incorporated in the ration Positive re- 
sults were now obtained Even though 
the diet was adequate in all respects, 
the enamel of rats receiving residue 
from St David water quickl} lost its 
translucency and normal jellow pig- 
nicnt, becoming whiter and more 
opaque tlian that of litter-mates re- 
ceiving the same basal ration but with 


distilled water In a month's time, the 
enamel of the affected animals was not 
only dull and chalky white m appear- 
ance, but also pitted and corroded 
The condition produced seemed to be 
closely identical with the mottling of 
human teeth 

In another group of experiments, 
chemical compounds were added to the 
food or water, using such as for one 
reason or another had been suspected 
of interfering with enamel calcification 
When sodium flourule in concentrations 
of 0 025, 0 05, and 01 per cent was 
added to the diet, the incisors of rats 
began to lose their luster within a 
week, and in a month a corroded, pitted 
condition of the enamel could be ob- 
served In 1925, McCollum had noted 
the abnormal color m the teeth of rats 
when amounts of fluoride only slight- 
ly above those occurring in natural 
foods had been added to the diet 
Wells in the neighborhood of St Daud 
show a fluoride content of from four 
to seven parts per million The well- 
w'ater used b) the familv luung the 
only children without the defect, that 
had been born and raised in the com- 
munity, had a fluoride content of le^s 
than one part per million 

This work must be considered as ad- 
vancing proof that mottled enamel is 
due to the fluoride content of the water 
supplj of the afflicted coininunmes It 
adds mother criterion to tl e h't of 
tho>»e which must l»e take*ii into iccount 
m judging the suitabihtv oi i w iter 
supph The * brown M mi of m< tiled 
en unci is evident]} a »icondiri e< a- 
ihtion and as >it Ins rut been ■- 1 ti - - 
nctordv e\plamed 
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Early Lesions of Rheumatic Endocarditis. 

By Timothy Leary, M D (Arch Path., 

1932, xm, 1-22 ) 

The position of the author as medical 
examiner gave him opportunity to study the 
early phases of rheumatic endocarditis in 
persons who came to violent deaths while 
in apparent full health, or who died sud- 
denly without hospitalization Three pa- 
tients, in the series utilized, provided the 
principal material One was an apparently 
healthy boy of six years, whose death was 
due to violence, with an endocardial lesion 
of the mitral valve before verruca forma- 
tion An intermediate phase was found in 
a girl of 18 years, who had had mitral 
stenosis for eight years before her death, 
with an endocardial lesion of the tricuspid 
valve associated with verrucae formations 
in various stages A late phase was ob- 
tained from a man, aged 51, who had an 
old, but not advanced, mitral process, with 
the lesion on the mitral valve, and showing 
pseudoverrucae due to thrombus formation 
In the first case the contact edge of the 
valve was covered by a continuous layer o£ 
cells set on edge at right angles to the 
valve surface, giving the effect of an or- 
derly palisade of cells guarding the injured 
valve surface This must be interpreted as 
a reaction of defense against an injurious 
agent located on the surface The cells of 
the palisade are believed to be evolved from 
fibroblasts In the second case, the tricus- 
pid valve showed a similar palisade ar- 
rangement between the verrucae and in the 
regions where no verrucae were found. In 
the third case pseudoverrucae made up of 
blood clot were found attached to areas of 
the mitral valve where there was a par- 
tially necrotic, dense and relatively acellular 
connective tissue From this material it 
was possible to trace the evolution of the 
\crrucae. Following injury to, and necrosis 
of, the cell palisade, the underlying fibro- 


blastic tissue proliferates and groups of 
fibroblasts bulge upward at right angles to 
the surface underneath the hyaline necrotic 
masses As the resulting verruca enlarges, 
histocytes appear among the fibroblasts 
[The phases of this process are well illus- 
trated by 23 figures ] 

Streptococci Agglutination tn Glomerulo- 
nephritis By B J Clawson, and Mac- 
nidER WethErby (Proc Soc Exp Biol 
and Med , 1932, xxix, 566-567 ) 

The streptococcic agglutinating titers of 
the serums of 20 patients with glomerulo- 
nephritis were determined for a strain of 
streptococci recovered from the blood of a 
patient having acute rheumatic fever All 
serums agglutinated in dilutions as high as 
1 800 Five agglutinated at 1 800, ten at 
1 1600, one at 1 3200, three at 1 6400 and 
one at 1 12800 The agglutinating titers 
of these serums were considerably higher 
than those found with the same strain with 
the serums of 110 normal individuals, of 
50 patients with acute rheumatic fever, and 
of 300 patients with chronic arthritis The 
relative height of the streptococcic aggluti- 
nating titers in glomerulonephritis suggested 
(1) an etiologic relationship and (2) a 
possible biologic method for differentiating 
renal insufficiency due to glomerulonephri- 
tis from renal insufficiency associated with 
primary hypertension 

Bacteriological Investigations on the Blood, 
Synovial Fluid and Subcutaneous Nodules 
in Rheumatoid (Chrome Infectious) 
Arthritis By Martin H Dawson, 
M D , Miriam Olmstead, A M » an< * 
Ralph H Boots, MD (Arch Int 
Med, 1932, xhx, 173-180) 

In this study the term ‘rheumatoid ar- 
thritis’ is used to designate that form oi 
chronic multiple arthritis more common y 
called ‘chronic infectious' or ‘atrophic ar- 
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thritis One hundred and five blood cultures, 
the majority in duplicate, were carried out 
on 80 patients suffering from rheumatoid 
arthritis, according to the technic of Cecil, 
Nicholls and Stainsby As control material, 
31 samples of blood from normal persons 
and 16 samples of sterile agar were sub- 
jected to similar manipulations The blood 
cultures from patients suffering with 
rheumatoid arthritis failed to yield organ- 
isms that would be considered of etiologic 
significance No significant difference was 
observed between the bacteria found m the 
blood cultures of patients and those ob- 
served during the culture of the control 
material Streptococcus viridans was en- 
countered occasionally during the culture of 
the control material as well as during the 
culture of specimens of the patients’ blood 
Twenty-three specimens of synovial fluid 
from patients with rheumatoid arthritis 
yielded no organisms of etiologic signifi- 
cance Aerobic and anaerobic cultures of 
12 subcutaneous nodules obtained from pa- 
tients with rheumatoid arthritis likewise 
failed to yield organisms that could be con- 
sidered of etiologic significance 

Elliptical Human Erythrocytes By M C 
TfcRRY, M D , E W HoLLfivCSWORTli, 
M D and Vicente Eugenio, B A 
(Arch Path, 1932, xm, 193-206) 

The authors have collected SO instances 
of elliptical human erj throcj tes, and have 
added two additional cases of their own 
The autopsy findings in one case arc given 
Aside from a reddish purple color and sciiu 
flu d consistency m the bone marrow of the 
funur, no changes which could be assocnt- 
cd with the anomaly ot the erjthrocjtes 
Merc found When the blood of one of the 
patients was subjected to the action oi 
hjpotonic salt solution, the oval cells re- 
sembled normal erj throcj tes in their be- 
havior rather than the poihilocjtes ot a 
Patient with anemia The oval shape ot 
the cells was shown to depend upon struc- 
ture and not upon local environmental 
factors The oval cells were found to be 
heavier than the round cells, and aKo more 
resistant than the round Celts to the Ueivo- 
I't.c action ot hjpotonic salt solution An 
aitaljMs ot tie entire group ot ca-c» estab- 


lishes the condition as a hcreditarj anomaly 
which is not incompatible with health, which 
may occur in whites, blacks and mulattoes, 
and which is about cquallj divided in inci- 
dence between the sexes It may be trans- 
mitted through either the male or female, 
and a generation maj be skipped All four 
blood groups are represented among the re- 
ported cases 

The Syndrome of Adrenal Hemorrhage m 
the New-Born By Mv\ A GotoziuiiR, 
M D , and Murray B Gordon, M D 
Endocrinology, 1932, xvi, 165-181 ) 
Thirtj'-seven cases of adrenal hemorrhage 
m the new-born and 38 m older miants, all 
offering some clinical information, were 
gathered from the literature To these, si\ 
personally observed instances, ot which five 
were diagnosed during hie, have been added 
From a studj of these 81 cases it was con- 
cluded that an mtra utam diagnosis of 
adrenal hemorrhage in the new-born n > ' 
be made on the basis of a definite sjiulrome 
This consists of two groups oi sjmptonis 
those due to acute adrenal msufiicicncj mil 
those produced by internal hemorrhage 
Either one of these maj predominate \cutc 
insufficiency is made known bj acute onset, 
high temperature, rapid respirations, pe- 
techial or purpuric rash, ejanosis and met- 
abolic changes — especiallj hjpogljcemi i 
Vssociated with these are gastro-mtestm il 
and nervous disturbances These mav be 
accompanied or masked bv sign- ot intern d 
hemorrhige (shock collipe, we ik pulse) 
and local signs of ibdommd distress dis- 
tention and the presence oi i mi's m iii 
or both kidnev regions big N c'tc(l tl trap) 
consists o, intravenous trimm-mu of Mo'll 
injection oi glucose and tie idnunistr ifi n 
ot a potent adreitd cort e d evirie’ 

lodnn /’i K.tniiiii an! hdts t f’/ii / i/n ! I 
Bv D \ CvaMicii vie, MU <C*i.vlui 
Med \>sii Jr l‘>k» \<vi -U ) 

Two Ca-is ire de-e riled in vli Jj < u i - 

biinttm oi hhIisjii vt d *t-h e J* i i 1 J< 5 

•owed the u-e oi hpi-f J lie .ti I } -t,c ( 
had received 20 ct oi hj • < * I '*• i' i H~ <- 
h b Use ii.etlnd 's < 1 ir 5 - l*ei- 

icu'clv II ail!* - 1 ,n t i* i’i i-i f- ' 

ness, j on »i t! c ! < ■ ’>, fli < r ‘ « 1 

laec, ll Ho C 1 a’ I * 1 <■! m'r > ’/I 
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canal wheals over the knuckles, wrists, 
forearms, forehead, nose, lips, chm, cheeks, 
ears, and sides of the neck These became 
bullous vesicles, many of which were hem- 
orrhagic Tough crusts formed, beneath 
which the epithelium regenerated, and re- 
covery without scar formation was com- 
plete at the end of three months A second 
patient gave substantially the same symp- 
toms and signs following the supraglottic 
introduction of 30 cc of lipiodol to confirm 
a diagnosis of bronchiectasis The author 
believes that this combination of the irritant 
poison effects of iodine with the skin erup- 
tions of lodism in these cases must indicate 
rapid absorption from the gastro-mtestinal 
tract and that this\ is made possible by 
swallowing the sputul^i He suggests that 
patients should be instructed that at no time 
during the procedure, or Afterwards as long 
as the taste or smell of Oi«,l is recognized, 
should the sputum be swallotwed Careful 
search during the fluoroscopic examination 
will reveal any lipiodol in the stomach and 
if sufficient to contain even one gram v <>f 
iodine, it should be removed either by gas-L 
trie lavage, induced vomiting, or a brisk 


V 


saline cathartic Starch may be given as 
an antidote and continued as long as the 
vomited or aspirated material has a blue 
color 

A Pathologic Study of the Critena Diffei- 
eutiatmg Chrome Gastric Ulcer, Cancel - 
on-Ulcer and Ulcerating Carcinoma of 
the Stomach By W H Btjeermann, 
(Northwest Medicine, 1932, xxxi, 49-54 ) 
From various sources the criteria to be 
applied in recognizing the development of 
gastric carcinoma upon gastric ulcer are as- 
sembled In this manner the history of the 
evolution of this clinico-pathological con- 
ception is traced The author finds that, 
at the present time, there is fairly general 
agreement that carcinoma does develop sec- 
ondarily in a small percentage of chronic 
gastric ulcers Definite pathologic criteria 
must be laid down and strictly adhered to 
in differentiating cancer-on-ulcer from ul- 
cerating carcinoma Clinically, the danger 
lies not so much m the possibility that can- 
cer will develop upon a given gastric ulcer, 
as that an early ulcerating carcinoma may 
Wie masquerading as a benign calloused ulcer 
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It is with pleasure that attention is 
called to the fact that all of the books 
selected for review this month deal 
with the History of Medicine This is 
a good sign It is another indication 
of the growing interest in the cultural 
side of our work It is m line with 
the increasing recognition given the 
subject of Medical History on the 
program of the San Francisco Meet- 
ing of the College, with the successful 
continuation m this country of such a 
journal as the Annals of Medical His - 
toiy, and with the increasing strength 
of both local and national societies for 
the prosecution of the study of this 
subject 



This is a period of notable anni- 
versaries m Medical History Less 
than two years was celebrated the 

tercentenary of UlWi . j 

cinchona into medicare of the civi ize 
world This year, on^^ cto ^ er ^ ’ an . 
other tercentennial sha >u ^ note ’ 
the birth of Antony an Leeuwen 
hoek On March 24, l/i^e me ica f 
world did honor to the \ memory o ^ 
Robert Koch, for fifty yy ears e orC 
that day he announced thev discover) 

of the tubercle bacillus \ 

It is well that so many p oca 
tones of medicine are beingitf written 
There should be one for ev ,et T s * ate 
and province Material shou tr ^ re * 
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corded while we still have with us 
those who saw the beginnings o£ so 
much that has proved of historical 
import m the growth of medical teach- 
ing and practice in North America 

History of Medicine m the Untied States 
By Francis R Packard, M D , Editor, 
Annals of Medical History 103 illustra- 
tions Volume I, xxv + 656 pages, vol- 
ume II, 666 pages Paul B Hoeber, Inc , 
New York City, 1931 Price, $1200, for 
two volumes 

The production of a History of Medicine 
in the United States by the distinguished 
editor of the Annals of Medical History is 
an event of prime importance To the more 
than 1300 pages of this great work the 
author has brought the experience and 
method of a trained historian who skillfully 
combines original source material with the 
exposition necessary to develop his theme 
He is at his best m those sections to which 
this method is applicable Since this was 
true of the greater part of the text, that 
statement alone constitutes enthusiastic 
praise He succeeds admirably in writing 
interestingly and at the same time incor- 
porating names and dates and facts Only 
m those portions which deal with more re- 
cent events of somewhat local significance, 
in particular, the history of the individual 
medical schools, does interest lag and the 
method become encyclopedic It should be 
obvious that it these topics arc to be treated 
at all they must be thus sketchily covered 
If the method of the historian seeking a 
full presentation from original sources hail 
been applied to this portion, each short sec- 
tion would have become a monograph and 
no one human being could have accomplished 
the task The author fully lppreciaied the 
limitations imposed tor he states m the 
pretace that it he had waited to gather 
complete data to a period even as remote as 
18-0, the task would not luve betn com- 
pleted The tormat and typography are cx- 
celluit, the illustrations well cho-cn and 
well pnaluced A double indcv ;■» prm deal 
ore of personal names and one of subject', 
aHo i bibhognpln of twcnts-tnir jueo 
Vus work shui’d be in ti c p%s'C" < n ot jIi 


interested in the History' of Medicine. Sev- 
enty-five per cent of it can be read with 
interest by any practitioner and all of it is 
of great value for purpose of reference 

Imhotep to Haney Backgrounds of Medi- 
cal History By C N B Cvmvc, MD, 
Assistant Protessor of Clinical Medicine, 
College of Phystcians and Surgeons, Co- 
lumbia University, New York Foreword 
by Henrv Furheed Osborn, ScD, 
LL D xxv -f- 324 pages, 4 illustrations, 
five tables Paul B Hoeber, Inc, New 
York City, 1931, Price $3 75 
The author's seminars for fourth year 
medical students ot The College of Phy- 
sicians and Surgeons of New York arc re- 
flected in the pages of this book In a 
senes of chapters, each ot which might 
serve as the basis for an informal exercise 
in Medical History, the background ot the 
subject is developed Preceding each the 
subject matter is briefly outlined, and m 
the last 20 pages, book lists are given, ar- 
ranged to illustrate and complement the 
material of each chapter Thus this book 
lends itself particularly to the library 
method of presentation Illustntivc mate- 
rial is found in a group of historical records 
and (juot ltions irom, or about, Strvetus, 
Harvey, Copernicus, Galileo, Descartes, am! 
Spinoza We agree with the distinguished 
author of the foreword, that “1 he prevent 
volume will serve as an intruluctiou to 
longer works, bringing the lli*torv of Med- 
icine within the reich of mulie i! under- 
graduates ind those novice* and initiates 
with whom the art of healing nnv beanie 
a dchghtiu! avocation if not i v*< Uu n 
To this Iirgt and ripidly inercistt',; eltw ot 
proiessiuiul md iioiirrofo'ii mi readers ic 
heartily recommend ‘Imhotep to Jlarves 
Backgrounds ot Medical H’Mirv’ * 

l hit or of Med etne in I e l’r l ee . t 
Qieiec I5> M\»m l A* H \, 
MD, 97 ju N C' ( mnti'peec a 1 4! d 
luvtritusie McGill Ltmci 1 n, M< 'u. 1 
Cm*di 1''31 Pr ec, ?'*<■> 

I his c-tl ic i>i il c 11’ n r. (i * # n' r - 
m d c i’rovi ce < ’ Q)cl*c -»t ,*r, f 
d c p M c-i i i * un a /. e A <• , • 

/ O * i 1 / d It t , , » 

% f’ol ’”<• t Ml , .ill , !• *■ •* t 1,* ! « • 
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covering the period from the discovery of have been the just estimate of the man 

Canada to 1800, the late Dr Georges Ahern This book should live on It is not only a 

assumed responsibility The second part, contribution to Medical History m the 

1800 to the present time, was particularly United States, but it is also a human docu- 

assigned to Dr Abbott Through the death inent good to be read by the medical sons 

of Dr Ahern it became necessary for Dr of medical fathers for more than one gen- 
Abbott to assume the responsibility of eration 

bringing this material together m a unified 

form Dr Abbott has succeeded in pre- California J\Iedictne ( A Review) By John* 

senting a very interesting and informative Whmam Shuman, MD, FA CP 182 

account of the medical history of the prov- P a S es A R Publlsk ’ n £ Com- 

nice While concerned with tracing the 53 Park place > ^ ew York 

larger movements and the growth of sigmfi- Private y printe 

cant institutions, Dr Abbott has made free As previously stated it should be a source 
use of original sources with quotations, per- of great satisfaction to all interested in the 
sonal anecdotes, official records, and other fustory of Medicine in the United States 
citations which add greatly to the interest that so many local histones have appeared 

The sections on Primitive Medicine, Scurvy m the last few years This timely effort 

anion" the First Settlers, the Rise of the on the part of Dr Shuman has made pos- 

Earlv & French Hospitals, Michel Sarrazin, sible the preservation of the evidence of eye 

Inoculation and Vaccination, Great Epidetn- witnesses to many highly significant devel- 

of the Nineteenth Century, and Dr opments In but a few years more such 

g arr y are all of much more than accounts will have become impossible In 

1 cal 05 interest Dr Abbott has made a California Medicine, the author records 

worthwhile contribution, not only to the much that is of value, particularly to those 

Medical History of the Province of Que- whose special interest is m Dos Angeles and 

bee but to that of the New World its environs To others medical, it will 

prove entertaining and informative, espe- 
A Doctor of the 1870’s and 80’ s By Wit- cially m regard to Indian and early Spanish 

x,iam AM.EN PusBy, sometime President Medicine and the doctors of the Gold Rush 

of the American Medical Association days The author is to be congratulated on 

and of the American Dermatological As- his easy narrative style It is to be regret- 

sociation xiu + 153 pages Illustrated ted that but a very limited edition is avail- 
Charles C Thomas, Springfield, Illinois able 
Price, $3 00 postpaid 

As a boy, the reviewer read and reread a Builders of American Medicine Being a 

simply written book entitled “The Country Collection of Onginal Papers Read befoie 
Doctor” Its authorship has long ago passed Victor C Vaughan Society of the 

from memory, but its faithful reflection of University of Michigan Medical School 

the life and activities of a general prac- vui + 24 3 pages, 9 illustrations George 

titioner m the prairie country rang true, and Wahr, Publisher, Ann Arbor, Michigan, 

the skillful blending of comedy and pathos 1932 Price, $2 00 

made an indelible impression In Posey’s At the University of Michigan a self- 
book we find again the record of the life perpetuating group of senior med cal stu- 

and activities of the general practitioner in dents is organized as The Victor C 

a rural community This alone would justi- Vaughan Society foi the study of Medical 

fy its writing, but here the picture is History The present volume contains 

drawn with skill and with tenderness Be- twelve essays read before this group during 

tween the lines one senses the anxiety of the year 1930-31 The “Builders” who are 

the son who fears that he will write too the subjects of these essays are Zabdiel 

much of the virtues of his hero-father, and Boylston, Benjamin Rush, Ephraim Me- 
at the same time fears he is writing too Dowell, William Beaumont, Samuel D 

little to measure up to what he knows to Gross, Sr, Oliver Wendell Holmes, Austin 
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Flint, William Pepper, Silas Weir Mitchell, 
John Shaw Billings, Walter Reed and Vic- 
tor C Vaughan Naturally, a senior medi- 
cal student can seldom be a researcher in 
Medical History in the sense of bringing 
forth new knowledge from hitherto un- 
known or unappreciated original sources 
Yet the vigor and freshness of the enthusi- 
astic amateur stand out in these chapters, 
which must, of necessity, be largely fusions 
of tales that have been told before This 
attractive little book deserves a wider dis- 
tribution than that which it is likely to re- 
ceive 

The History of Medicine A Short Synop- 
sis By Bernard Dawson, MD (Lond ), 
F R.C S (Eng ) xiv + 160 pages, 31 


illustrations The Macmillan Company , 
New York City, 1932 Price $2 50 
This small book contains a senes of lec- 
tures delivered to junior medteal students 
of Adelaide University These lectures are 
intended to portray the continuity and in- 
creasing volume of the stream of medical 
knowledge rather than to present the details 
of the History of Medicine The material 
is presented under seven chapter heads 
Primitive Medicine, The Grecian Period, 
The Greco-Roman Period, the Dark Ages 
and the Hippocratic Tradition, The Middle 
Ages and the Universities, The Renais- 
sance, and The Period ot Consolidation 
The style ot this book is pleasing and the 
typography excellent It can be recommend- 
ed as fulfilling its stated purpose 
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Acknowledgement is made of the receipt 
of gifts to the College Library of Publica- 
tions by members, as follows 
Dr Frank J Altschul (Associate), Long 
Branch, N J — 2 reprints , 

Dr Miles J Breuer (Fellow), Lincoln, 
Nebr — 1 reprint. 

Dr Grafton T Brown (Fellow), Wash- 
ington, D C — 1 reprint , 

Lt Col Alexander T Cooper (Fellow), 
Fort Myer, Va — 1 reprint, 

Dr Edward E Cornwall (Fellow), 
Brooklyn, N Y — 1 reprint , 

Dr John J Dumpily (Associate), Wor- 
cester, Mass — 2 reprints. 

Dr Hyman I Goldstein (Associate), 
Camden, N J — 3 reprints , 

Dr John R. Hamel (Fellow), Portland, 
Maine — 2 reprints. 

Dr Ronald L Hamilton (Fellow), Sayre, 
Pa — 1 reprint. 

Dr Robert A Knox (Fellow), Widnng- 
ton, Pa — 1 reprint, 

Dr George B Lake (Assocute), High- 
land Park, III — 3 reprints, 

Dr D iv id E Markson (Fellow), Chica- 
go 111 — l reprint. 

Dr Oliver T Osborne (Fellow), New 
Haven, Conn — 1 reprint, 


Dr Virgil G Presson (Associate), Tuc- 
son, Ariz — 1 reprint, 

Dr Karl Rothschild ( Vssocialc), New 
Brunsw ick, N J — 2 reprints , 

Dr Virgil E Simpson (Fellow), I om>- 
ville, Ky — 3 reprints 
Dr Carl V Vischer (Fellow), Plulidel- 
plua, Pa — 1 reprint 


Dr Guy G I uiis ford (Fellow), Com- 
missioner of Health, Milieu, Georg 1 1 , ad- 
dressed the annual meeting oi the Georgia 
Public Health Association, Januiry 22, 
1932, on “Typhoid and Sanitation 


Dr Arthur C Morgin (Fellov), Phili- 
delplna. Pa., was rcccntlv ijip<» i lc 1 b 
Governor Pmcliot oi I'cn^yl. mi i, i 
member of the Sti'c Board oi Med oil JM- 
ucition md L censure. 


Capt Kent C Mell « rn. Ml , U ^ ’» 
(Fcl'ovv), \\ a h.r,tMi IK ,vj <' ' i.cl 
lite’y fruit lie IK't'ii ot Me 1 ., c ,»! 

Surgery, Navv Dcjo.t c * t 1 rc - .*tl *•» 
l’ c S'a'c Dc,urii t t i< r « ty , n c a 
to tl e Al cr cu D(u.!i l tu 1 r (,t c «! 
Dairn-i: c <t Ui'iifii' lit a. i • <r- 
1 1 'd Cij’,'1 Mu* v , 2 • s 
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the Medical Corps, of the Navy m 1907 
Since September, 1930, Captain Melhorn 
has been in charge of the Division of Per- 
sonnel, Bureau of Medicine and Surgery 


Dr. Hyman I Goldstein (Associate), 
Camden, N J., is the author of an article 
in the Medical Tunes (N.Y ) for January, 
1932, entitled “Mitral Stenosis.” He is also 
the author of an article m the Journal of 
the Medical Society of New Jersey for Feb- 
ruary, 1932, entitled “Erythema Nodosum 
and Erythema Multiforme,” and of one in 
International Clinics (Phila ) for March, 
1932, entitled “Recent Advances in Treat- 
ment " 


Dr E J G Beardsley (Fellow), Phila- 
delphia, Pa, Governor for Eastern Penn- 
sylvania, was the guest speaker at the Cam- 
bria County Medical Society at Johnstown, 
Pa, on February 11, 1932 His subject was 
“The Science and the Art of Medicine" 


Dr David E Markson (Fellow), Chi- 
cago, HI, read a paper entitled “Newer 
Concepts on Etiology and Treatment of 
Arthritis" before the DuPage County Med- 
ical Society on January 16, 1932 On Jan- 
uary 28, he presented the “Report of a Case 
of Diabetic Coma, with Blood Sugar of 
900 mg, with Recovery” before the staff 
of the Norwegian American Hospital, and 
on March 3, addressed the North Side 
Branch of the Chicago Medical Society on 
“Therapeutic Fever m the Treatment of 
Arthritis ” 


Dr John L Garvey (Fellow), Milwau- 
kee, Wis, recently presented a paper on 
“Calcified Angiomas of the Brain,” together 
with a report of a case, before a meeting 
of the Chicago Neurological Society 


At a Symposium on Arthritis given by 
the Section of Internal Medicine of the Los 
Angeles County Medical Association on 
February 3, 1932, the following Fellows of 
the College contributed to the program 
“Arthritis Due to a Definite Organism" 
Dr Roland S Cummings, Los Angeles 
Discussion onened by Dr Roy Thomas, 
Los Angeles 


“Arthritis Due to Metabolic Disturbances" 
Dr S M Alter, Los Angeles, 
Discussion opened by Dr Paul B Roen, 
Hollywood 

“Arthritis Deformans” 

Dr. John V Barrow, Los Angeles 
Dr John W. Shuman, Los Angeles, is 
President of the organization and Dr John 
V Barrow, Los Angeles, is Secretary Dr 
S M Alter was Chairman for the Sym- 
posium 


Dr Edward J Engberg (Fellow), St 
Paul, Minn , read a paper on “The Present 
Extent and Value of Annual Registration” 
before the Federation of State Medical 
Boards of the United States held m Chi- 
cago on February IS and 16, 1932, m con- 
nection with the Annual Congress on Med- 
ical Education, Medical Licensure, and 
Hospitals 


Dr Paul J Connor (Fellow), Denver, 
Colo, was elected President of Staff of the 
Presbyterian Hospital of Colorado at a 
meeting of the Staff m January. 


Dr Erwin D Funk (Fellow), Wyomis- 
smg, Pa, is m Germany pursuing further 
studies in Pathology 


An interesting Annual Report of the St 
Edwards Mercy Hospital of Ft Smith, 
Ark , was recently received Dr S J 
Wolferman (Fellow) is Chief of Staff Dr 
Arless A Blair (Fellow) is Vice President 
of the Clinical Staff as well as being a 
member of the Executive Staff 


Dr Edward V Goltz (Fellow), St Paul, 
Minn , was elected President of the Ramsey 
County Medical Society at the November 
meeting 


Dr Lorenz W Frank (Fellow), Denver, 
Colo , was elected President of the Medical 
Society of the City and County of Denver 
at the annual meeting on January 4, 1932 


Dr Edward W Jackson (Fellow), f° r ' 
merly of Rochester, N Y, has recently be- 
come associated with the Ponton-Brown 
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Clinic Hospital of Edinburg, Texas, as 
Chief of the Medical Staff 


Dr William Engelbach (Fellow), New 
York City, addressed the American-Hun- 
garian Medical Association at the New 
York Academy of Medicine on February 
15, 1932, his subject being “The Growth 
Hormone” Dr Englebach also delivered 
an address on “The Anterior Pituitary 
Lobe” before the Bedford Medical Society, 
February 25, 1932 


Upon examination of the March 1 issue 
of Progress Notes published by the Atlantic 
City Hospital, Atlantic City, N J , we note 
that the following Fellows and Associates 
of the College are on the General Staff for 
1932 Dr Samuel Barbash (Fellow) , Dr 
D Ward Scanlan (Fellow) , Dr Samuel 
I, Salasin (Fellow) , Dr Clarence L An- 
drews (Fellow) , Dr Sidney Rosenblatt 
(Associate) , Dr Harold S Davidson 
(Fellow) , Dr Philip Marvel, Jr (Fel- 
low) , and Dr Hilton S Read (Associate) 
Dr Philip Marvel, Sr, (Fellow) and Dr 
W Blair Stewart (Fellow), Governor for 
New Jersey, are Honorary Members of the 
Staff 


Dr Frederic J Farnell (Fellow), Provi- 
dence, R I , Chairman of the Public Wel- 
fare Commission, State of Rhode Island, 
is the author of a signed article appearing 
in The United States Daily, Washington, 
DC, February 17, 1932, entitled “Plan for 
Public Welfare Work in Rhode Island ” 


The following Fellows of the College arc 
members of the Committee on Nominations 
of the National Tuberculosis Association 
Dr Stuart Pritchard, Battle Creek, Mich , 
Chairman , Dr Frederick T I ord, Boston, 
Mass , Dr Munford Smith, Los Angeles 
Calif At the Twenty-eighth Annual Meet- 
mg of the National Tuberculosis Associa- 
bon, to be held at the \ntcrs Hotel, Colo- 
mdo Springs, Colorado, June 6-9, 1932, Dr 
Pritchard will gi\c the Report ot the Com- 
mittee on Nominations 

At this meeting, iccurdirg to the Prc- 
i mmars Progrnn, the following iVows 
wi'l present papers Dr Gerdd B ttelh. 


Colorado Springs, Dr Clarence L Hyde, 
Akron, Ohio, Dr John W Fhnn, Prescott, 
•Ariz , Dr E K Geer, St Paul, Minn , Dr 
H A Burns, Ah-gwah-clnng, Minn , and 
Dr Carl H Greene, Rochester, Minn 
Dr I D Bronfin (Fellow), Denver, Colo , 
will speak at the Spring Meeting of the 
American Sanatorium Association, June 6 
and 7, 1932, to be held at the Brown Palace 
Hotel, Denver, Colo, and F E Harring- 
ton (Fellow), Minneapolis, Mina, and Dr 
Benjamin W Black (Fellow), Oakland, 
Calif, will appear on the program of the 
American Public Health Association, whose 
Western Branch Meeting will be held June 
9-11, 1932, in Denver 


Dr Ada E Schweitzer (Fellow), In- 
dianapolis, Indiana, Child Hjgiuie Director 
for the Indiana State Board of Health, Di- 
vision of Infant and Child Hygiene, is re- 
sponsible, m conjunction with Dr Win F 
King, State Board of Health Commissioner 
for Indiana, for the novel idea of designat- 
ing May Da> as Child Health Day in that 
State Pamphlets have been broadcast to 
homes, churches, and institutions ot v irioiis 
kinds throughout the st ite, suggesting pro- 
grams ox activity and instruction along 
health lines for use in observing this spcciil 
health da> Individuals and groups putting 
these or other plans into practice arc urged 
to report the same to Dr bchwcitzcr in 
order that the movement maj mcorporitc 
pcrinancntlv the advances made this vear 

Dr V C Rowland (Fellow), ClcveJutl 
Ohio, was the guest ot Dr A B Brower 

(Fellow). Dajton, Ohio, Oovcrm r u>' 
Ohio, at i dinner at tile \ an CIcvc II* icl 
on March 4, 1932 Later the ‘in.e cvci mg 
he addrci'cd the Wonfgi it erv Ct« i.tj MrJ 
led Sicietv oil * Differc ltial l)i.g,< n <<i 
Chrome Colitis * I n loeic to Divte i, D” 
Rowland had '|xltn l<eio e the havelt 1 - 
Countv Mcdcil 'n.c etv it Watt n,t>*i l 
H , Ohio in c< ni.eetu n .ith t 1 c - c 1 1 , i i 

oi Diphll cn t Iinn.J i /-*t i > f i , *< 

mg ‘Pcru/1 c Hi nth I.va r . a 1 ■ i ” At 

tilts Kc'u ** he rcjrcei'ti tie Ft 
HtaVi Lvaim i 0< , 1 ec it tic ti 1 

*»I i'c Met* tal A* i i 
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Dr Alfred Fnedlander (Fellow), Cin- 
cinnati, Ohio, delivered an address before 
the Medical Forum of Pittsburgh on the 
evening of February 13, embodying the re- 
sults of studies on the “Reticulocyte Count 
in Normal and Abnormal Conditions ” 


Dr Albert W Ferris (Fellow), East 
Orange, N J , has resigned his position as 
Senior Physician on the Staff of the Glen 
Springs Health Resort, Watkins Glen, N 
Y, because of illness Dr Ferris spent 
nearly fifteen years m this service, besides 
having been formerly President of the N 
Y State Commission in Lunacy (now the 
Department of Mental Hygiene), Medical 
Editor for many years of the New Inter- 
national Encyclopedia and Year Book, and 
the author of over forty articles on medical 
topics, in various medical publications He 
has now retired from practice and is living 
at 111 N Walnut Street, East Orange, N J 


Dr Walter M Simpson (Fellow), Day- 
ton, Ohio, was a guest of the Medical Serv- 
ice of the Ffth Avenue Hospital, New York 
City, on February 19, 1932, presenting a 
paper on “Tularemia” on that evening 


Dr Charles J Bloom (Fellow), New 


Orleans, held a clinic on March 3 in the 
city of McComb, Mississippi, and the same 
evening gave a paper entitled “Common 
Respiratory Infections in Infants and Chil- 
dren ” 


Dr Joseph H Barach (Fellow), Pitts- 
burgh, addressed The Mohonmg County 
Medical Society at Youngstown, Ohio, on 
February 16, 1932 Dr Barach spoke on 
the topic, “The Etiology, Classification, and 
Treatment of High Arterial Pressure” 


Dr Anthony Bassler (Fellow), New 
York City, lectured to the senior students 
of Jefferson Medical College and to the 
senior and junior students of Hahnemann 
Medical College of Philadelphia on March 
23, 1932, speaking on the Physiology of the 
Pancreas, with special regard to his test for 
judging the efficiency of the external secre- 
tion of the pancreas and its clinical appli- 
cation 


On February 24, 1932, Dr J Reid Brod- 
erick (Fellow), Savannah, Georgia, ad- 
dressed the First District Meeting of the 
Georgia Medical Society in Statesboro, 
Georgia, on the subject, “Bronchial Asth- 


OBITUARIES 


DOCTOR HUGH SPAULDING 
WILLSON 

Doctor Hugh Spaulding Willson 
(Fellow), died from acute coronary 
thrombosis at his home m La Jolla, 
California, on the 12th of December 
Dr Willson was born m 1877 at 
Plain View, Minnesota He was 
graduated in medicine by the Univer- 
sity of Minnesota m 1904 After 
practicing as assistant city physician 
m Minneapolis for eighteen months 
he went to Crystal, North Dakota, 
where he practiced until 1912 Fol- 
lowing a year’s service with the Mayo 
Clinic at Rochester, Minnesota, Doc- 
tor Willson went to Minneapolis 


where he built up a gastro-intestmal 
clinic in which he, and the physicians 
he had associated with him, conducted 
a large and widely known practice 
At the outbreak of the war, Doctor 
Willson went into Military service as 
a consulting physician After nine 
months at Camp Kearney he went 
overseas with Base Hospital No 70 
After the war Doctor Willson re- 
opened the Clinic in Minneapolis He 
remained there until 1926, when, 
forced by ill-health, he went to La 
Jolla, California, where his wife, Mary 
Richmond, to whom he was married 
in 1907, now survives him Doctor 
Willson found the rest and change to 
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California so beneficial that he opened 
offices in La Jolla The return to ac- 
tivities in his profession gave him 
much comfort and brought him high 
esteem among his many friends and 
patients who deeply regret his un- 
timely death 

(Furnished by Egerion Crispin, 
M D , F A C P , Governor for 
Southern California) 


DOCTOR HOWARD H BELL 
Dr Howard H Bell (Fellow), St 
Louis, Missouri, died January 7, 1932, 
age forty-seven years 
Dr Bell was born at Lewistown, 
Pennsylvania, attended High School 
there, and later entered the Philadel- 
phia College of Pharmacy, from 
which he graduated as a Pharmaceuti- 
cal Chemist m 1907 In 1909 he was 
awarded the degree of Doctor of 
Pharmacy from the same institution 
He entered the University of Penn- 
sylvania School of Medicine, and 
graduated with the degree of Doctor 
of Medicine m 1912 Pie was In- 
structor in Pathology and Bacteriology 
at the University of Alabama, 1913 
to 1919, Assistant Instructor and As- 
sociate in the Department of Pathol- 
ogy and later Associate Professor of 
Bacteriology at the Washington Uni- 
versity School of Medicine, St Louis, 
these appointments extending from 
1914 to 1924 During 1924 and the 
hrst half of 1923, he was connected 
with the Department of Medicine of 
the University of Cincinnati, and m 
1925 went to the St Louts University 
School ot Medicine as Assistant m 
Medicine, which appointment lie held 
the time of his death He was aBo 
InbiruiIoMS Controller fur the city of 
St I ouis 


Dr Bell w'as the author of many' 
publications appearing in the leading 
journals of the country During the 
World War he served at Rouen, Di- 
jon, Langres, and m the Balkans In 
all he served twenty-eight months m 
foreign service successively as First 
Lieutenant, Captain and Major. He 
was cited by the Officers Mumcipaux 
de Langres and was decorated by the 
King of Rumania 

He was a member of the St Louis 
Medical Society, an Ex-President of 
the Trudeau Club, a member of the 
Missouri State Medical Society', i 
Fellow of the American Medical As- 
sociation, as well as being a member 
of many other scientific organizations 
He was elected a Fellow of the Amer- 
ican College of Physicians on April 
8, 1929 

DOCTOR M VLLIE ADKIN* 
CLARK 

Dr Mallie Adkm Clark ( Fellow ) . 
Macon, Georgia, died February 6, 
1932 

Dr Clark was born in Russell 
County, Alabama, September 1, lS6o 
His preliminary education was ob- 
tained under his father's direction, and 
m 1885, he received his \ B degree 
from Mercei Umversitv, and m 1911. 
his I LD degree from die Mine insti- 
tution He received his M I) degree 
from Bellevue Ho-pital Medical Col- 
lege m 1S90 For several yors there- 
after, he practiced media’ e in Bluff* 
ton and Barnes v die, Georgia, mine t > 
Macon in 1897, ,v here 1 e* run m cd in 
active pract’ee until the time of 3u- 
deadi From 18 <>v ! he* vv is «,• j d,. 
hacultv «>t Merger l*ra\«s 
le idler of Medici fun piui’n « ji 
the I.**vv Sd < d u.d Ma»m Mul.t 
in d” oi Pi’ inn r m c. 
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Dr Alfred Friedlander (Fellow), Cin- 
cinnati, Ohio, delivered an address before 
the Medical Forum of Pittsburgh on the 
evening of February 13, embodying the re- 
sults of studies on the “Reticulocyte Count 
in Normal and Abnormal Conditions” 


Dr Albert W Ferris (Fellow), East 
Orange, N J , has resigned his position as 
Senior Physician on the Staff of the Glen 
Springs Health Resort, Watkins Glen, N 
Y, because of illness Dr Ferris spent 
nearly fifteen years m this service, besides 
having been formerly President of the N 
Y State Commission in Lunacy (now the 
Department of Mental Hygiene), Medical 
Editor for many years of the New Inter- 
national Encyclopedia and Year Book , and 
the author of over forty articles on medical 
topics, m various medical publications He 
has now retired from practice and is living 
at 111 N Walnut Street, East Orange, N J 


Dr Walter M Simpson (Fellow), Day- 
ton, Ohio, was a guest of the Medical Serv- 
ice of the Ffth Avenue Hospital, New York 
City, on February 19, 1932, presenting a 
paper on “Tularemia” on that evening 


Dr Charles J Bloom (Fellow), New 


Orleans, held a clinic on March 3 in the 
city of McComb, Mississippi, and the same 
evening gave a paper entitled “Common 
Respiratory Infections m Infants and Chil- 
dren ” 


Dr Joseph H Barach (Fellow), Pitts- 
burgh, addressed The Mohomng County 
Medical Society at Youngstown, Ohio, on 
February 16, 1932 Dr Barach spoke on 
the topic, “The Etiology, Classification, and 
Treatment of High Arterial Pressure” 


Dr Anthony Bassler (Fellow), New 
York City, lectured to the senior students 
of Jefferson Medical College and to the 
senior and junior students of Hahnemann 
Medical College of Philadelphia on March 
23, 1932, speaking on the Physiology of the 
Pancreas, with special regard to his test for 
judging the efficiency of the external secre- 
tion of the pancreas and its clinical appli- 
cation 


On February 24, 1932, Dr J Reid Brod- 
erick (Fellow), Savannah, Georgia, ad- 
dressed the First District Meeting of the 
Georgia Medical Society in Statesboro, 
Georgia, on the subject, “Bronchial Asth* 


OBITUARIES 


DOCTOR HUGH SPAULDING 
WILLSON 

Doctor Hugh Spaulding Willson 
(Fellow), died from acute coronary 
thrombosis at his home m La Jolla, 
California, on the 12th of December 
Dr Willson was born in 1877 at 
Plain View, Minnesota He was 
graduated m medicine by the Univer- 
sity of Minnesota in 1904 After 
practicing as assistant city physician 
in Minneapolis for eighteen months 
he went to Crystal, North Dakota, 
where he practiced until 1912 Fol- 
lowing a year’s sen ice with the Mayo 
Clinic at Rochester, Minnesota, Doc- 
tor Willson went to Minneapolis 


where he built up a gastro-intestinal 
clinic m which he, and the physicians 
he had associated with him, conducted 
a large and widely known practice 
At the outbreak of the war. Doctor 
Willson went into Military service as 
a consulting physician After nine 
months at Camp Kearney he went 
overseas with Base Hospital No 70 
After the war Doctor Willson re- 
opened the Clime m Minneapolis He 
remained there until 1926, when, 
forced by ill-health, he went to l-a 
Jolla, California, where lus wife, Mary 
Richmond, to whom he w r as married 
in 1907, now survrv ts him Doctor 
Willson found the rest and change to 
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California so beneficial that he opened 
offices in La Jolla The return to ac- 
tivities in his profession gave him 
much comfort and brought him high 
esteem among his many friends and 
patients who deeply regret his un- 
timely death 

(Furnished bv Egerion Crispin, 
M D , F A C P , Governor for 
Southern California) 


DOCTOR HOWARD H BELL 
Dr Howard H Bell (Fellow), St 
Louis, Missouri, died January 7, 1932, 
age forty-seven years 
Dr Bell was born at Levvistown, 
Pennsylvania, attended High School 
there, and later entered the Philadel- 
phia College of Pharmacy, from 
which he graduated as a Pharmaceuti- 
cal Chemist in 1907 In 1909 he was 
awarded the degree of Doctor of 
Pharmacy from the same institution 
He entered the University of Penn- 
sylvania School of Medicine, and 
graduated with the degree of Doctor 
of Medicine in 1912 He was In- 
structor in Pathology and Bacteriology 
at the University of Alabama, 1913 
to 1919, Assistant Instructor and As- 
sociate in the Department of Pathol- 
°gy, and later Associate Professor of 
Bacteriology at the Washington Uni- 
versity School of Medicine, St Louis, 
these appointments extending from 
1914 to 1924 During 1924 and the 
first half of 1925, he was connected 
with the Department of Medicine of 
the University of Cincinnati, and in 
1925 went to the St Louis University 
School of Medicine as Assistant m 
Medicine, which appointment he held 
^t the time of his death He was also 
uberculosis Controller for the city of 
St Louis 


Dr Bell was the author of many 
publications appearing m the leading 
journals of the country During the 
World War he served at Rouen, Di- 
jon, Langres, and in the Balkans In 
all he served twenty-aght months in 
foreign service successively as First 
Lieutenant, Captain and Major He 
was cited by the Officers Municipaux 
de Langres and was decorated by the 
King of Rumania 

He was a member of the St Louis 
Medical Society, an Ex-President of 
the Trudeau Club, a member of the 
Missouri State Medical Society, a 
Fellow of the American Medical As- 
sociation, as well as being a member 
of many other scientific organizations 
He was elected a Fellow of the Amer- 
ican College of Physicians on April 
8, 1929 

DOCTOR MALLIE ADKIN 
CLARK 

Dr Malhe Adkm Clark (Fellow), 
Macon, Georgia, died February 6, 
1932 

Dr Clark was born in Russell 
County, Alabama, September 1, 1866 
His preliminary education was ob- 
tained under his father’s direction, and 
m 1885, he received his A B degree 
from Mercer University, and m 1911, 
his LL D degree from the same insti- 
tution He received his M D degree 
from Bellevue Hospital Medical Col- 
lege in 1890 For several years there- 
after, he practiced medicine in Bluff- 
ton and Barnesville, Georgia, going to 
Macon in 1897, where he remained m 
active practice until the time of his 
death From 1898, he was on the 
Faculty of Mercer University as 
teacher of Medical Jurisprudence m 
the Law School, and Materia Medica 
in the School of Pharmacy For sev- 
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era! years, he was a member of the 
Board of Trustees of this university 

Dr Clark had been an active mem- 
ber of the local medical society in 
Macon for many years, and was past 
President of the Medical Association 
of Georgia, and at the time of his 
death was its Parliamentarian He 
was a Fellow of the American Medi- 
cal Association, and was elected a 
Fellow of the American College of 
Physicians on January 1, 1921 

Dr. Clark was a member of the 
staff of the Macon Hospital for many 
years, and had been a member and 
chairman of the Governing Board of 
that hospital 

He was pre-eminently a student. 


setting aside a part of every day for 
real study His knowledge of med- 
ical sciences was well nigh encyclo- 
pedic. Those who sought of him in- 
formation often said he seemed not 
to forget anything he had read He 
gave willingly of his time and talents 
to those who sought his assistance, 
his opinion was respected With him, 
his profession was his life; his recre- 
ation consisted of study of science and 
hteratuie He was devoted to his 
patients and felt keenly their sorrows 
and rejoiced m their joys 

(Furnished by James A Foun- 
tain, M D , F A C P , President, 
Medical Society of Bibb Coun- 
ty) 


The Importance of Finger-Borne Infection 


44TN THE transfer of this type of infection [diphtheria] from one person 
X to another, the fingers are probably the chief agents It has been said, 
‘Who can doubt that if the salivary glands secreted indigo, the fingers would 
continuously be stained a deep blue, and who can doubt that if the nasal and 
mouth secretions contain the germs of disease these germs will be almost as 
constantly found upon the fingers ? All successful commerce is reciprocal and 
in this universal trade of human saliva the fingers not only bring foreign secre- 
tions to the mouth of their owner, but there, exchanging them for his own, 
distribute the latter to everything that the hand touches This happens not 
once, but scores and hundreds of times during the day’s round of the individual 
Everyone is busily engaged in this distribution of saliva, so that the end of 
each day finds this secretion freely distributed on the doors, window sills, 
furniture, and playthings m the home, the straps of trolley cars, the rails and 
counters and desks of shops and public buildings, and, indeed, upon everything 
that the hands of man touch What avails it if the germs do die quickly ? A 
fresh supply is furnished each day’ 

“Bearing in mind the aforementioned fundamental principles, the following 
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measures are recommended for the prevention of diphtheria, in the application 
of which every patent, schoolteacher, and family physician should render active 
cooperation (1) Strict adherence to the rules of personal hygiene, and (2) the 
immunization of all people who are likely to have diphtheria as shown by 
the Schick test ” 

(From Health News, United States Public Health Service, March 16, 1932 ) 


SCIENTIFIC ARTICLES IN FORTHCOMING NUMBERS 
OF THE ANNALS OF INTERNAL MEDICINE 


The May Numbei 

Rheumatic Heart Disease A Review Clough Turrill Burnett 

Early Manifestations of Rheumatic Infections in Young Children C C McLean 

Causes, Classification and Differential Diagnosis of Anemias Based on the 
Detailed Examination of over 200 Patients and a Study of the Literature 

Edwin E Osgood and Howard D Haskins 

A Comparative Study of the Use of Whole Liver, Liver Extract and Ven- 
triculin Hugo A Freund and Alvin E Price 

Raynaud’s Disease Affecting Men Edgar V Allen and George E Brown 

Does Liver Therapy Benefit the Diabetic? Elmer L Sevringhaus 

Primary Sclerosis of the Pulmonary Artery Report of a Case 

Edgar R Pund and Thomas B Phinizy 

Gonorrheal Endocarditis Summary of the Literature and Report of a Case 

Arthur M Hoffman and Floyd C Taggart 

The Significance of Lymphatic Tissue and Adenoma-like Areas in the Thyroid 
Gland L R Himmelberger 

Pulmonary Lesions in Human Tularemia Pathologic Review and Report of 
a Fatal Case Staige D Blackford 

Oliver Goldsmith, M D 


Louis H Roddis 
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An Experimental Basis for Intravenous Vaccine Therapy in Chronic Arthritis 
with a Sumtnaiy of Results Obtained m Patients 

. - . B J CLAWSON AND M. WETHERBY 

Hypertension and Diabetes . . Henry J John 

The Fallacy of the Weighed Diet in the Treatment of Diabetes Mellitus 

. . Helmuth Ulrich 

Myxedema A Case Report . . Henry B Gotten 

Hypothyroidism without Myxedema John B Youmans and Samuel S Riven 

Ventricular Paroxysmal Tachycardia, with Report of a Case 

Edward W. Hollingsworth 

Control of the Tick Borne Diseases, Methods and Economics . Noxon Toomey 

The Local and Constitutional Pathology of Bronchial Asthma 

. . Ian C Macdonald 

The Etiology of Colds . . John E Walker 

A Layman Considers Migraine Walter B Sheppard 



Rheumatic Heart Disease 

A REVIEW* 

By Clougii Turrill Burnett, M D , F A C P , Denver, Colorado 


T HE large volume of literature 
which has appeared in recent 
years relating to various phases 
of rheumatic fever and rheumatic 
heart disease seemed to require some 
correlation An attempt at this re- 
sulted in the following review 
While the earliest description of 
rheumatic fever appeared prior to the 
middle of the seventeenth century, and 
the best of these m 1676 by Sydenham, 
it was not until more than a century 
later, in 1788, that a clear description 
of rheumatic heart disease was pub- 
lished by David Pitcairn of St Bar- 
tholomew’s in London Prior to this, 
Storck and others had noted changes 
m ^ le thoracic viscera m cases of rheu- 
matism coming to autopsy 
Dillon, 82 m 1850, and Gramshaw, 01 
m 1853, used the term ‘Rheumatic 
Carditis’ in the titles of published arti- 
cles Stokes, 1 in 1853, frequently used 
this term He observed that “disturb- 
ance of the heart’s action, even though 
without any physical sign of inflam- 
mation, when arising in the course of 
rheumatic fever, is to be considered as 
showing the proclivity to, if not the ex- 
'stence of, carditis’’ (page 523) , and 
t at rheumatic fever does not neces- 
sarily coexist with arthritis” (page 

From the University of Colorado School 
of Medicine 


46) He also made the valuable ob- 
servation — ofttimes forgotten in these 
later days — that the cardiac involve- 
ment may precede that of the joints 
(page 47) 

Incidence 

A recent editorial appearing in Colo- 
rado Medicine raises the question of 
the value of conclusions drawn from 
mortality statistics m heart disease 
While the inaccuracy of individual 
death certificates is evident, this basis 
of study remains at the present day 
the principal source of information as 
to the incidence and hence of the im- 
portance of any group of diseases 
Therefore at the outset, reference 
must be made to mortality and, so far 
as obtainable, to morbidity statistics 
During the past fifty years the deaths 
from tuberculosis declined 44 per cent, 
while the deaths from heart disease 
increased 42 per cent, and during the 
past twenty-five years in the United 
States Registration Area the deaths 
fiom heart disease outnumber those 
from tuberculosis At the present 
time heart disease ranks as the lead- 
ing cause of death The local im- 
portance of heart disease is stressed by 
Washburn 2 who wrote, “In Denver, 
deaths from tuberculosis fell from 
nearly 700 m 1917 to 459 m 1927 
while heart deaths increased from 157 
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Clough Turrill Burnett 


m 1917 to 449 m 1927” The same 
nuthoi stated, “It we attempt to classi- 
fy the deaths at all ages aecoi ding to 
etiology we can estimate that approx- 
imately 30 to 35 pei cent of the whole 
number are due to i heumatic heart dis- 
ease " 

Heait disease may be divided into 
three age groups and these in gen- 
eral represent etiological groups. Up 
to the age of fort} the great majority 
of cases of heart disease are rheu- 
matic in origin T\\enty-fi\e per cent 
of all caidiac deaths fall in this pe- 
riod 3 Of fhe hundred children ob- 
served by Wilson* and her associates 
in a heart clinic, 12 per cent died and 
88 per cent of the deaths weie due to 
rheumatic heart disease In New 
York City 3 heart disease was found to 
be the leading cause of death among 
school girls Among school boys it 
ranks second only to accidental death 
The same recoids show that heart dis- 
ease stands second as cause of death 
in young adults ranging in age from 
fifteen to nineteen years 

The second age period in heart dis- 
ease is from forty to sixty years, when 
syphilis is the most important cause 
of death The third period extends 
from sixty yeais on, when caidiac 
deaths are chiefly due to degenerative 
changes 

It is unfortunate that we have no 
satisfactory morbidity statistics, since 
heart disease and rheumatic fever are 
not reportable diseases, but Emerson 3 
estimated that for every death fiom 
heart disease theie are probably seven- 
teen people suffering from heart dis- 
ease, while there are only seven cases 
of tuberculosis for every death Dub- 
lin 3 was more conservative, estimating 
ten cases for every death from heart 


disease, and stating that at ten years 
of age an individual is thiee tunes as 
likely to die fiom heart disease as from 
tuberculosis 

Deductions diawn from the inci- 
dence of i heumatic fever are of doubt- 
ful value since the conception of what 
constitutes rheumatic fever is and has 
been rapidly changing m the past 
decade Practically all figures obtain- 
able relate to frank cases of rheumatic 
polyarthritis and disregard those cases 
piesentmg the nonarthritic manifesta- 
tions of this disease 

During the war about 5 per cent of 
the men in the draft were excluded 
because of organic heart disease Com- 
bined school, industrial and insurance 
statistics show that from 2 to 2 5 per 
cent of the population have some form 
of organic heart disease Emerson' 1 
stated that not less than 1 per cent 
of the population requires care for 
some class of heart disease It is thus 
evident that as an economic load heart 
disease at least equals in importance 
that of tuberculosis 
A it to pj, y Statistics Cabot 0 presents 

statistics from 4,000 autopsies (a total 
of 4143 cardiovascular lesions m 1906 
persons) which show that rheumatic 
valvular heart disease is twice as com- 
mon as syphilitic aortitis and five times 
as common as syphilitic valvular dis- 
ease Mitral stenosis, alone or com- 
bined, is three times as common as all 
other rheumatic valve lesions com- 
bined Mitral stenosis uncomplicated 
is two times as common as any other 
single valve lesion Figures show a 
falling off in the amount of fatal i heu- 
matic heart disease but show no fall- 
ing off in the amount of pericarditis 
The age at the time of death is most 
often thirty to thirty-nine years 



Rheumatic Heart Disease 


1339 


The incidence of family infection in 
rheumatic fever is about that of tuber- 
culosis St Lawrence 7 showed that in 
SO per cent of families two or more 
persons had rheumatic infection 
Faulkner and White 0 gave 35 5 per 
cent as a comparable figure Swift’ 
stressed the house and person to per- 
son infection While there is usually 
a low grade of contagiousness this dis- 
ease may assume epidemic propoi- 
tions 11,12 It appears probable that the 
lungs serve either as a portal of en- 
try for rheumatic infection or as a 
source of reactivation Numerous au- 
thors have called attention to the rela- 
tionship at times observed between 
bronchopneumonia and rheumatic car- 
ditis 

Associated Conditions 
Coburn 13 in an excellent monograph 
considers the relationship existing be- 
tween rheumatic fever and upper re- 
spiratory tract infections, both in the 
initial and recurring attacks Having 
noted that rheumatic fever is extreme- 
ly uncommon in the tropics, he trans- 
ported ten patients with active rheu- 
matic fever from New York to Porto 
Rico for a period of six months, so 
far as possible avoiding any change in 
the management of these patients other 
than that of climate In brief, his re- 
sults showed that the rheumatic proc- 
ess, severe in New York, subsided 
during three months m the Tropics, 
disappeared clinically during six 
months m the Tropics, and evidenced 
itself with sudden reappearance of 
symptoms in some instances shortly 
after the return of these patients to 
New York These observations 
strongly suggest that the lheumatic 
state was influenced by the change m 
environment 


Nichol, 14 in a study of the incidence 
in Florida of two common diseases en- 
countered in the colder states of this 
country, namely, rheumatic fever and 
pneumonia, notes an extremely low in- 
cidence of rheumatic fever, whereas 
that of pneumonia is relatively much 
higher “Among 31,000 hospital rec- 
ords there were 10 cases of rheumatic 
fever or chorea and 152 cases of lobar 
pneumonia ” He believes that we 
should find among children born and 
reared in this area practically no heart 
disease of rheumatic origin 

The weight of evidence seems to in- 
dicate that rheumatic fever is most 
frequently encountered in the temper- 
ate countries, but Paul 15 furnishes 
some interesting exceptions to this 
rule For details as to the theories 
and known facts relating to the geo- 
graphical distribution and of family 
and environmental influences asso- 
ciated with rheumatic fever the reader 
is referred to his recent report 
Rheumatic fever is especially in- 
vasive m early to middle childhood and 
at this age period when its onset is 
especially insidious, the visceral phe- 
nomena (carditis, etc ) are more fre- 
quently observed than at a later period 
when arthritic phenomena predomi- 
nate Puberty appears to be a critical 
period, but following this the tendency 
to rheumatic infection diminishes 
Girls appear to be definitely more 
susceptible to rheumatic carditis In 
addition to rheumatic fever, chorea, 
tonsillitis and other types of strepto- 
coccal infection of the respiratory 
tract, scarlet fever and puerperal 
sepsis have been considered to bear an 
etiological relationship Swift 10 espec- 
ially stresses the importance of strepto- 
coccal focal infections (tonsillitis, 
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sore throat, pyorrhea and apical ab- 
scesses) as predisposing factors in 
rheumatic fever and rheumatic heart 
disease. It must be admitted, however, 
that in the majority of cases of focal 
infection this relationship is assumed 
rather than proved 

Newsholme, m England, showed the 
greatest number of cases to occur in 
those years in which the annual rain- 
fall is lowest, while in the United 
States the disease is most prevalent in 
the spring months Against the theory 
of dampness being a factor is the fact 
that during the war in France rheu- 
matic fever was noted to be compar- 
atively rare in spite of the exposure 
in trench life 

Because of the intimate relationship 
which exists between rheumatic fever 
and chorea, it is generally assumed, 
though by no means proven, that the 
infectious agent is identical Riesman 
and Small 17 include chorea as a mani- 
festation of rheumatic fever The in- 
cidence of the appearance of rheuma- 
tism antecedent to chorea varies ac- 
cording to different authors from 9 to 
71 5 per cent In Oxford Medicine 18 
appear the following figures on the in- 
cidence of rheumatism antecedent to 
chorea 


While these figures appear contra- 
dictory, it must be borne in mind that 
there is often great difficulty in de- 
termining the presence of fleeting ar- 
ticular involvement, that vague joint 
and muscle pains are not always sus- 


ceptible of exact classification and that 
the rheumatic infection may not be- 
come manifest until after the chorea 
has passed away. Nodules occurring 
in the vicinity of joints in chorea are, 
according to Kaufmann, 10 analogous 
to Aschoff bodies and hence furnish 
further evidence of the etiological 
unity of these two diseases 
It seems desirable to stress this re- 
lationship of chorea and rheumatic 
heart disease since not all pediatricians 
appear to recognize it Waggoner 20 in 
a recent article on chorea barely men- 
tions this relationship and in his con- 
sideration of treatment makes no 
mention of the prevention of heart dis- 
ease in chorea or of the care of the 
choreic cardiac patient In the present 
state of our knowledge it is wise to 
search diligently for a history of frank 
or masked chorea in childhood in con- 
nection with the obtaining of the his- 
tory of any cardiac patient 

Bacteriology 

No attempt will be made to review 
all of the literature relating to this 
phase of the subject There appears, 
however, to be a unanimity of opinion 
that some form of streptococcus, or 
perhaps many forms are capable of 

9 per cent 
71 S per cent 

26 per cent 
IS 8 per cent 

had acute or subacute joint 
swelling either preceding or sub- 
sequent to chorea 

producing rheumatic fever and its 
sequel, rheumatic heart disease The 
work of Small 21 * 22 and his associates 
has attracted considerable attention in 
recent years, although this work has 
not been substantiated by other work- 


Apt and Levinson 143 cases 

Branson 67 cases 

Collective Investigation 
Committee of B M A 439 cases 

Osier SS4 cases 
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ers He presented the Streptococcus 
cardioa) thritidcs, which possesses a 
specific immunity identity Isolated 
first from the blood of the rheumatic 
fever patient, then from the throat, it 
is claimed that it is capable of pro- 
ducing characteristic arthutic and car- 
diac pathology in rabbits, including 
Aschoff nodules, and that a specific 
serum can be prepared with it 
The organism is a spherical Gram- 
positive coccus which in fluid medium 
yields diffuse growth and shows short 
chain formations It is readily stained 
by the ordinary aniline dyes It is 
nonmotile, aerobic and facultatively 
anaerobic Neither flagella, spores, nor 
capsules are demonstrable It is of 
rather constant, uniform size, varying 
from 0 7ft to 1 2ft m diameter The 
optimum temperature for growth is 
37° C , but growth at low temperatures 
occurs Regarding sources of Strepto- 
coccus cardioat thritidcs, Small m his 
recent report mentioned only the 
throat and blood and evidently doubted 
his former finding from feces He 
stated that the organism is found reg- 
ularly m throat culture m cases of 
rheumatic fever or chorea and has been 
obtained m three instances from blood 
in rheumatic fever Cultures should 
not be made from the crypts of intact 
tonsils, since these usually show 
St) eptococcus vmdans, hemolyticus, 
etc, but from the superficial sites in 
the pharynx — pillars, uvula and soft 
palate 

That other organisms than Strepto- 
coccus cardioarthritides may be the 
cause of rheumatic fever and the usual 
manifestations of rheumatic heart dis- 
ease was shown by Tredway, 23 who re- 
ported the case of a boy of 1 3J4 years 
who had had two previous attacks of 


rheumatic fever with carditis In the 
third attack there was a mild pharyn- 
geal infection with a septic tempera- 
ture running to 103° The blood cul- 
ture showed Streptococcus vmdans on 
three occasions Later there was peri- 
carditis and effusion Rheumatic 
nodules were noted at the end of the 
twelfth week and were present only on 
the scalp There were no petechiae or 
other evidences of emboli The only 
joint involvement was in the left 
metacarpals and left shoulder for but 
four days The reasons given for re- 
porting were the unusual blood find- 
ings, the absence of joint symptoms, 
except as above, and pericarditis with 
effusion Small 24 pointed out that 
from the clinical standpoint confusion 
has arisen in the differentiation of 
rheumatic endocarditis and bacterial 
endocarditis, particularly in the transi- 
tion stages of the former into the lat- 
ter A streptococcus obtained m the 
blood culture of a patient might arise 
from either the one or the other of 
these conditions 

Clawson 25 tabulated the bacterio- 
logical results of blood, joint and peri- 
cardial exudate cultures as reported by 
various workers and states, “The con- 
clusion to be drawn from the findings 
of the various workers on the basis of 
morphologic, cultural and immunologi- 
cal characteristics is that the group of 
streptococci isolated from cases of 
rheumatic fever cannot be considered a 
specific one, but that it represents a 
heterogeneous group, generally green- 
producers on blood agar, with moder- 
ately low virulence ” 

Cecil, 20 et al , found a streptococcus 
— usually vmdans in type — in the 
blood and joints of a high percentage 
of rheumatic fever patients They 
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noted, however, that indifferent or 
even hemolytic streptococci may oc- 
cur. 

In addition to our lack of accurate 
knowledge as to the causative organ- 
ism, we are likewise uncertain as to 
whether there is direct bacterial in- 
vasion in all cases, or whether there is 
simply a local tissue reaction, allergic 
in nature, to toxins produced at some 
distant bacterial focus Comparative 
studies of rheumatic fever, tuberculosis 
and syphilis suggest that in the former, 
as well as m tuberculosis and syphilis, 
there is an allergic factor Swift 27 
demonstrated that the intradermal in- 
jection of living streptococci into rab- 
bits produced not only an immediate in- 
flammatory reaction, but in addition a 
later but milder inflammatory reaction, 
which occurred in the absence of liv- 
ing streptococci in the involved tissues 
He also showed hypersensitivity of the 
skm of lheumatic fever patients to 
streptococci, which he interpreted as a 
specific allergic manifestation Kin- 
sella 28 has cited another example of 
allergy which apparently occurs in 
gonorrheal rheumatism He pointed 
out that gonorrheal arthritis never oc- 
curs in the early state of the urethritis 
but after several weeks or months and 
then apparently associated with some 
other condition which permits a blood 
invasion Then we have a totally dif- 
ferent response on the part of the body 
to bacterial invasion 

Pathology 

Limitation of space pre\ents any ex- 
tensive consideration of pathological 
changes, but it should be stressed that 
rheumatic carditis is usually a pan- 
carditis, that while the acute invoLe- 
ment of the pericardium and myocar- 


dium is usually transient and clears 
with little or no permanent impairment 
of these tissues, that of the endocar- 
dium usually leads to deformity with 
resultant hindrance to the filling and 
emptying of the heart chambers — a 
condition which secondarily leads to 
muscle damage 

Laseque 20 wrote, “Rheumatism licks 
the joints, the pleura and meninges 
but bites the heart ” 

No attempt will be made to piesent 
a systematic description of the patho- 
logical changes in rheumatic heart 
disease, but in the course of this re- 
view certain investigations and ideas 
presented by the various authors were 
sufficiently striking to meiit comment 
Reid 30 classified pathological lesions in 
rheumatic fever as exudative and pro- 
liferative, the former changes are 
found in the joint and serous cavity 
involvement, the latter in the endocar- 
dial and myocardial changes and in the 
subcutaneous nodules which so fre- 
quently accompany this disease 

The two working theories as to the 
cause of valvulitis are* (1) That 
trauma of contact of the valve cusps at 
the line of closure resulted in the lodg- 
ment of organisms at this point with 
subsequent foimation of vegetations, 
(2) That bacteria in the blood stream 
lodge as emboli in normal capillaries 
which occur m the valve leaflets 
Kerr 11 on an experimental basis con- 
cludes that both of these factors are 
operative m the production of valvu- 
litis 

Opposed to the usual opinion Crum- 
mer 32 stated that mitral msufficienc} 
(organic) is one of the least frequent 
valve defects But Kaufmann 12 wrote. 
“Mitral lesions, chiefly insufficiency, 
constitute two-thirds of all valvular 
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lesions ’ These figures are drawn 
from autopsy findings Another inter- 
esting note regarding rheumatic valvu- 
litis is that of Cabot, 33 who stated that 
he had never seen a proven case of tri- 
cuspid valvulitis, although Libman 34 
and Thayer 35 have shown its occur- 
rence in 44 and 66 per cent of their 
cases respectively 

The infrequency of early right sided 
lesions may be due to the fact that in 
early life the blood supply to the right 
heart is comparatively better than to 
the left 

The most commonly mentioned myo- 
cardial lesion is that described by 
Aschoff — the Aschoff nodule, a sub- 
mihary collection of large spindle- 
shaped or branching cells containing 
large, at times multiple, nuclei These 
giant cells, usually grouped m a radiat- 
ing or fan-like arrangement and occur- 
ring in the interstitial tissues, are sub- 
endocardial and usually penvasculai 
While this is mainly a proliferative re- 
action, there may be associated a vary- 
ing number of polymorphonuclear leu- 
cocytes, lymphocytes, eosinophiles and 
plasma cells The centers of these 
nodules undergo necrosis and may 
later become completely fibrosed 
When these occur in the interventricu- 
lar septum there may be serious in- 
volvement of the conduction system 
with varying degrees of block result- 
ln g Aschoff and others considered 
these to be pathognomonic of rheu- 
matic myocarditis , but m the past dec- 
ade groups of giant cells, which could 
not be readily differentiated from the 
Aschoff body, have been occasionally 
demonstrated m other conditions, in 
general in infections due to strepto- 
cocci of low virulence It is thus ap- 
parent that while in rheumatic carditis 


there is a tissue reaction which is usu- 
ally characteristic of the disease, the 
finding of these bodies — m the absence 
of other evidence — must not be ac- 
cepted as proof of the existence of 
rheumatic myocarditis 

Von Glahn 30 feels that changes in 
the left auricular endocardium, previ- 
ously described by McCallum, are as 
distinctive and characteristic as the 
Aschoff bodies These changes con- 
sist of irregular furrows and ridges on 
the endocardium which terminate at 
the line of closure of the mitral valve 
leaflet In these are found poly- 
morphonuclear leucocytes, small and 
large mononuclears and wandering 
cells — a cell group with none of the 
characteristics of the Aschoff bodies 

As an explanation of the absence 
of mitral stenosis in advancing rheu- 
matic carditis Smith and Sutton 3 
stated, “Fibrosis of the mitral valve 
does not always cause narrowing of 
the channel because the walls of the 
ventricle become weakened by the 
lesions m the musculature, so that the 
ventricle and the auriculoventricular 
rings become stretched In spite of the 
cicatrization, the mitral channel is thus 
often held open, making the opening 
larger than normal and allowing re- 
gurgitation ” Later in discussing 
mitral insufficiency they state that the 
early mitral insufficiency is due less to 
the condition of the valves than to the 
myocardial factor which causes mus- 
cular relaxation, permitting stretching 
of the rings 

The earlier descriptions stressed the 
importance of valvular lesions and of 
the Aschoff nodule as an evidence of 
the myocardial lesion, but other stud- 
ies, notably those of Klotz, 37 have 
shown that certain portions of the 



1344 


Clough Turrill Burnett 


aitenal system are as frequently at- 
tacked in rheumatism as is the mus- 
culature of the heait Klotz, Allbutt, 38 
Von Claim 30 and otheis stiessed the 
importance of aortitis, aneunsm, pul- 
monary aitery lesions similar to those 
in the aorta, and peupheral vascular 
lesions m rheumatic fevei Discussing 
aortitis, syphilitic and lheumatic, Klotz 
noted, “In syphilis the disease rarely 
comes to a standstill, at least in so fai 
as the recognized and studied cases in- 
dicate ” In rheumatic disease of the 
aorta the process usually comes to an 
end spontaneously, but always pie- 
disposes the involved areas to recurrent 
attacks Regarding the frequency of 
aortitis m rheumatic fever he stated, 
“The almost constant presence of some 
inflammatory reaction m the ascending 
limb of the aorta should be recognized 
as an associated condition m this dis- 
ease ” 

Allbutt 38 stated that rheumatic 
aortitis is not rare but usually unrec- 
ognized; being usually superficial, it is 
often painless and in most cases it 
arouses no symptoms Numerous other 
authors have cited cases of aortitis and 
aneurism in children, of rheumatic 
origin and often associated with typi- 
cal anginal symptoms 

Myocarditis may occur m the ab- 
sence of demonstrable valvulitis 
Cabot 39 reported the case of a boy of 
fifteen who had a fibrous rheumatic 
myocarditis, particularly of the left 
auricular wall There was no acute 
endocarditis but fibrous thickening of 
the mitral and tricuspid valves without 
stenosis or noteworthy insufficiency 
Dr T B Mallory stated that this was 
the second case seen in four months — 
a pure rheumatic myocarditis 

Mackenzie, 40 in discussing peri- 


caiditis, stated that when pain is pres- 
ent it will be found invariably that 
there is evidence of myocardial af- 
fection Swift 8 stressed the fact that 
pericarditis is not of itself painful Re- 
gaidmg the frequency of myocardial 
involvement there are varying opin- 
ions Aschoff bodies, the accepted 
pathological evidence of myocardial in- 
volvement, are demonstrated frequent- 
ly at autopsy, but whether they fre- 
quently or always occur with the first 
attack is a question which has caused 
considerable controversy Allbutt 21 
wiote that the myocardium is probably 
involved in every case — the endocar- 
dium and then pericaidium coming 
next in order The first symptom is 
usually palpitation and stabbing pain 
over the heart or a feeling of tight- 
ness or oppression in the left breast 

Coronary changes have not been 
considered of importance in rheumatic 
heart disease until very recently 
Perry, 11 in 1930, repoited eight au- 
topsies upon cases of rheumatic fever 
carditis showing coronary changes 
This study was incited by the findings 
at the autopsy of a child who during 
life suffered from typical anginal pain 
in the course of a severe lheumatic 
carditis The mam branches of the 
coronary arteries showed seveie mtimal 
thickening, with a consideiable reduc- 
tion in size 

Any discussion of coronary and 
myocardial changes in rheumatic fevei 
and rheumatic heait disease would be 
incomplete without a reference to the 
electrocardiographic evidence of these 
changes Peel, 42 Wyckoff, 43 et al , 
have noted changes in the T wave and 
in the conduction time Wyckoff and 
his associates noted wide and incon- 
stant variations in the A-V conduction 
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time and that theie is no proof that 
they are influenced by salicylate ther- 
apy 

Master 1 1 repoited the fiequent find- 
ing of flat T waves in one or more 
leads and noted that m subsequent ob- 
servations these waves may become in- 
verted, or if taken at a later period 
may again become upright, indicating 
in either case a progressive myocardial 
change Slater, 15 in a recent report, 
presented three cases which showed in- 
version of the T waves occurring m 
the course of rheumatic fever These 
were all in adults, suggesting a greater 
arterial vulnerability This author be- 
lieved that this represents a coronary 
occlusion, not necessarily due to 
thrombosis, “but that the specific 
lesion in the vessel may be the site of 
considerable edema, as in any exuda- 
tive condition, and that this may ac- 
count for the closure ” 

Certain authors 43 have attempted to 
formulate diagnostic criteria based 
upon the type and degree of T wave 
changes A review of the material m 
the Colorado General Hospital and of 
cases seen m private practice fails to 
substantiate these claims For the 
present it would seem preferable to 
depend upon evidence of arrhythmias, 
of conduction disturbances between the 
auricles and ventricles or within the 
ventricles, and abnormal preponder- 
ance of one side of the heart Not in- 
frequently the electrocardiogram will 
furnish the only sign of cardiac in- 
volvement — m fact, cases have been 
reported m which these changes have 
occurred before any other evidence of 
rheumatic infection had become mani- 
fest 

Pencarditts Cabot 0 stated that the 
pericardium m childhood is more 


sensitive than in later life, hence peri- 
carditis is more frequently encountered 
at this period Allbutt, 48 writing in 
Oxford Medicine, stated that the in- 
cidence of pericarditis in rheumatic 
fever is about 10 per cent He had the 
impression that pericarditis is less fre- 
quent in rheumatic fever than a gen- 
eration ago and suggested that salicy- 
lates may have more of a protective in- 
fluence in pericarditis than in endo- 
carditis Pericarditis may precede any 
grade of arthritis m the young , in older 
cases it is found only in the severer 
forms Combs 3 stated that 53 per cent 
of all cases of all ages show pericardial 
changes at autopsy — though not clin- 
ically Rheumatic pericarditis is never 
suppurative Regarding pericardial ef- 
fusions, Mackenzie 40 has never found 
any serious embarrassment of the heart 
from even extensive effusions 1 

The question as to the frequency of 
carditis in rheumatic fever has at- 
tracted considerable attention Swift 8 
stated, “The infection m childhood 
leads more fiequently to cardiac 
sequelae, indeed it is often question- 
able whether the first tissue to be at- 
tacked by the virus in the early years 
of life is not that of the heart ” In a 
series of eighty-one rheumatic fever 
patients 47 he obtained electrocardio- 
graphic evidence of functional cardiac 
disturbance in over 90 per cent Wil- 
son, 4 et al , stated, “The heart is prob- 
ably always effected at the onset of 
this [rheumatic fever] disease ” 
White 10 stated, “The rheumatic infec- 
tion usually or always involves the 
heart ” 

All recognize the tendency of mitral 
stenosis to remain "silent” throughout 
many years after the acute rheumatic 
attack Yet there must in many cases 
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be some progress during this interval 
Riesman and Small 17 conclude that the 
cardiac involvement is part and parcel 
of the rheumatic process and is no 
more a complication or a sequela than 
is involvement of the shoulder joint a 
day or two after that of the knee joint 
Certain other authors state that they 
have never seen a child below ten years 
of age suffer from rheumatic fever 
without involvement of the heart 
Mackie 48 analyzing 366 cases of rheu- 
matic fever found that at five years of 
age 61 5 per cent, and at ten years 78 
per cent, presented evidence of carditis 
in the first attack Washburn 2 m a re- 
cent paper read before the Denver 
County Medical Society stated that he 
was certain carditis did not always oc- 
cur, that he had followed a consider- 
able number of children m which there 
was never any evidence of carditis 
Certainly the failure to demonstrate 
carditis during an attack is insufficient 
proof of an intact heart since the mur- 
murs of endocarditis may only be dem- 
onstrated months after an attack 

Von Glahn 36 presented some inter- 
esting figures relative to the possible 
duration of active rheumatic carditis 
In his series of 109 cases he noted that 
35 of the cases had a free interval from 
arthritis of one to thirty-eight years, 
yet had acute rheumatic disease at the 
time of death , and that m 50 per cent 
of those with arthritis, acute rheumatic 
cardiac lesions may be found when 
there has been freedom from joint at- 
tacks for intervals as long as thirty- 
eight years In other words, there is 
either reinfection without joint symp- 
toms, or persistence of the infection m 
masked or latent form — often over 
many years 

With each decade of life there is 


less liability of permanent cardiac 
damage in rheumatic fever, which 
means that for the prevention of 
rheumatic heart disease the early at- 
tacks of rheumatic fever must be pre- 
vented Typical acute rheumatic fever 
is rare after forty, for at this period 
of life polyarthritis is apt to be pre- 
ceded by a “cold” or influenza, and the 
cardiac picture is quite different from 
that associated with childhood rheuma- 
tism 

As a means of prevention of rheu- 
matic fever m childhood, tonsillecto- 
mies have been extensively performed 
on the theory that the tonsils represent 
the primary site Certain it is that the 
incidence of rheumatic fever is greatest 
in the young where there is an excess 
of lymphoid tissue Swift’s series 
shows that tonsillitis is an antecedent 
of rheumatic fever m about 50 per 
cent of cases Kaiser, 49 in a study of 
439 rheumatic fever children, found 
that nearly twice as many children de- 
veloped the first attack of rheumatism 
when the tonsils had not been removed 
and that after tonsillectomy recurrent 
attacks occurred 10 per cent less fre- 
quently, but m general the results of 
tonsillectomy have been disappointing 
in the prevention of rheumatic carditis 
A tonsil stump may retain sufficient in- 
fection to cause a recurrence or an 
initial rheumatic infection Riesman 
and Small 17 obtained cultures of Strep- 
tococcus cardioarthritides from the 
“superficial sites in the pharynx” and 
suggested that surgical removal of the 
tonsils will not eradicate these foci 
Katz 00 described these foci as “post- 
operative foci” It is probable that the 
tonsils are only one of the portals of 
entry and that any infection of the up- 
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per respiratory tract may prove equal- 
ly responsible 

At the present time we have no cer- 
tain method for the prevention of rheu- 
matic infection in childhood, but much 
can be accomplished toward the pre- 
vention of cardiac sequelae if the 
earliest manifestations of rheumatic 
carditis are recognized Childhood 
rheumatic carditis may occur m a mild 
form with symptoms only of undue 
fatigue, pallor, loss of weight and ap- 
petite, or failure to grow and gain m 
weight, and only slight dyspnea on ex- 
ertion On examination, aside from 
moderate anemia and undemutntion, 
with slight increase m pulse rate, there 
may be no demonstrable signs These 
cases present a striking similarity to 
tuberculosis In connection with the 
milder symptoms the frequency of ef- 
fort syndrome at puberty should be re- 
called 

When rheumatic fever is denied, 
search for a history of chorea, frequent 
tonsillitis, fleeting growing pains and 
purpura The frequency and seventy 
of infantile and adolescent pneumonia, 
pleurisy and painful conditions of the 
chest may be evidence of earliest heart 
disease 

Clinical Picture 
In any discussion of the clinical 
picture of rheumatic heart disease it is 
necessary to stress first some of the 
variations m the clinical picture of 
acute rheumatic fever The classical 
picture of acute rheumatism is too well 
known to require repetition but some 
of its vanants may deserve men- 
tion The migratory arthntis may be 
absent Von Glahn 86 m a series of 109 
cases found 41 “who never had ar- 
thritis” There may be only pam and 
tenderness without swelling In chil- 


dren the disease tends towards chro- 
mcity while m adults the attack is 
characterized by its explosiveness Ac- 
cording to Swift, 8 “In the adult the ar- 
thritis and visceral complications, if 
they occur, are usually seen within a 
short period of a few weeks — m chil- 
dren, on the other hand, although the 
disease is ushered in by an acute on- 
set, the various groups of symptoms 
may make their appearance months 
apart ” In the latter, nervous symp- 
toms, chiefly the manifestations of 
chorea, are likely to occur These may 
consist simply of nervousness, irrit- 
ability and clumsiness, or the jerking 
movements typical of the disease Fre- 
quently observation over a consider- 
able period is necessary m order to 
establish a diagnosis 

The importance of pulmonary and 
pleural involvement m rheumatic car- 
ditis should be stressed A left sided 
fibrinous pleurisy (near the heart) oc- 
curs in from 5 to 10 per cent of cases 
Pneumonia may mask the picture of 
rheumatic fever, a condition I de- 
scribed in 1928 under the title of Oc- 
cult Rheumatism 51 There has been 
some discussion as to the occurrence 
of a specific rheumatic pneumonia 
Aschoff bodies have been described 3 m 
the pulmonary arteries and other char- 
acteristic changes in the arterioles of 
the lung These pulmonary changes 
occur more frequently in cases of 
pancarditis, although they are de- 
scribed as occurring sometimes inde- 
pendent of arthritis or carditis, as in a 
case reported by myself 51 It is well 
to consider this possibility with the oc- 
currence of a “wet pleurisy , for this 
may be due to rheumatic fever as well 
as tuberculosis Paul 5 " has recently 
published a comprehensive review of 
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the literature on pleural and pulmonary 
lesions in rheumatic fever 

Subcutaneous nodules occur chiefly 
in children, rarely in adults Three 
types are described (1) Miliary, in 
tendons and sheaths, (2) Medium- 
sized, in broad tendons that pass over 
joints and at insertions; and (3) 
Large, over bony surfaces beneath the 
skin Nodules usually occur in severe 
forms of rheumatic infection and 
have been thought to suggest a poor 
prognosis, but recently White 10 sug- 
gests that they may indicate a favor- 
able reaction These nodules may be 
noted late and may not occur on ex- 
tremities, as in the case of Tredway 23 
previously cited, m which they ap- 
peared at the end of the twelfth week 
and were present on the scalp only 
The rash in rheumatic fever (Ery- 
thema multiforme) may come in crops 
with each new involvement of the 
joints This occurs at some period in 
about 15 per cent of the cases, but 
this sign, as well as the nodule, is less 
frequently observed in this country 
than in England Less frequent skin 
manifestations are erythema nodosum, 
urticaria, purpura and petechial 
hemorrhages These are the most 
frequent symptoms of heart invasion 
— only rarely are pain and dyspnea 
complained of during the acute stage 
Later, if symptoms occur, they are 
those of congestive failure 

Disturbances of Rhythm Swift 8 
states that 20 to 30 per cent have 
transient conduction disturbances Au- 
ricular and ventricular premature con- 
tractions are frequent Auricular 
fibrillation and flutter, also heart block, 
are serious complications Macken- 
zie 10 cites as a rarity a case of au- 
ricular fibrillation in a child of file 


years suffering from rheumatic fever 
Associated with these, Neuhof 61 de- 
scribes “thumpings” occurring with a 
noimal rate, thought by him to be 
due to “abnormally strong ventricu- 
lar contractions”, and describes also 
sensations of weight and pressure on 
the chest not unlike the anginoid 
pains described by Allbutt These pre- 
cordial sensations, except as found in 
the psychoneurotic type of patient, 
surely indicate myocarditis or the 
aortic involvement described by All- 
butt 

Pulse The pulse without heart 
complications is proportional to the 
temperature A high pulse after the 
disappearance of arthritis is strong 
evidence of carditis A slight ac- 
celeration of the pulse may precede 
by several days the physical signs of 
endocarditis 

Murmurs Prior to the appearance 
of a murmur the heart sounds may be 
muffled due to edema of the valves 
or may be increased due to ventricular 
hypertrophy A systolic murmur 
without persistent cardiac enlarge- 
ment and regardless of transmissions 
is insufficient evidence of organic 
mitral insufficiency — for even func- 
tional murmurs may be heard in the 
back 

Conclusive signs of stenosis only 
appear after fibrosis and contraction, 
which is months after the initial in- 
fection Mitral stenosis, rheumatic 
m origin, may show only a systolic 
murmur while the heart is beating 
slowly If the rate be increased by ex- 
ercise or by some drug (amyl nitrite) 
a diastolic murmur may be heard , 
likewise a mid-diastolic murmur may 
be heard only m the recumbent pos- 
ture In the absence of a murmur in 
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diastole, early, mid-, or late, or a defi- 
nite presystolic murmur, the need of 
special investigation should always be 
suggested by a history of chorea or 
rheumatic fever when there is an un- 
usually sharp fiist sound, a systolic 
murmur which begins abruptly, an in- 
creased or doubled pulmonary second 
sound — especially when the second 
sound at the apex is diminished in in- 
tensity — and by the presence of au- 
ricular fibrillation or a break m com- 
pensation not due to some other cause 
Any loud apical systolic murmur in 
childhood warrants a careful search 
for signs of mitral stenosis 
Pericarditis This is not of itself 
painful, with the onset of tempera- 
ture and pulse increase one should 
look for a rub, but because of the 
evanescent character of pericardial 
rubs the failure to demonstrate one 
does not preclude pericarditis 
Cardiac hypertrophy, disproportion- 
ate, or not explained by other lesions, 
suggests adhesive pericarditis An 
absence of shifting with postural 
changes noted in the fluoroscope and 
electrocardiogram are further evi- 
dences of adherent pericardium, but 
some of the other signs usually asso- 
ciated with adherent pericardium may 
have a different cause Systolic re- 
traction at the apex and sternum may 
he due to right ventricular hyper- 
trophy Pulsus paradoxicus (waxing 
and waning with respiration) is pres- 
e nt in myocardial insufficiency and m 
many normals Diastolic collapse of 
cervical veins (Friedrich) is not char- 
acteristic, since it is seen also in au- 
ricular fibrillation Broadbent’s sign 
niay be due to an enlarged heart pull- 

ll Jg on its attachments to the dia- 
phragm 


Fever A temperature of 102° to 
104°, if this increase occurs without 
new joint involvement, suggests vis- 
ceral involvement Light fever for 
weeks or months after the acute symp- 
toms is strong evidence of cardiac in- 
volvement, especially when accom- 
panied by leucocytosis * The lesion 
may be m the myocardium or mural 
endocardium 

Sudden pallor, restlessness and nau- 
sea, pulse increase with albuminuria 
and liver enlargement in the course of, 
or subsequent to, rheumatic fever 
strongly suggest shock due to splanch- 
nic dilatation 

Prognosis 

This depends upon the age at which 
the initial infection occurs and the 
frequency of recurrence of rheumatic 
infection With a slight lesion, pro- 
tection throughout life, and luck, the 
individual may carry a rheumatic valve 
lesion with very little if any disability 
and reach the normal life expectancy , 
but more frequently cardiac sequelae 
cripple the patient for years before he 
finally succumbs ** Cohn 53 stated that 
an average period of fifteen years 

♦Recent studies indicate that the sedi- 
mentation rate may serve as a useful indi- 
cation of existing cardiac infection 

**In a recent article Morse 84 analyzes 100 
consecutive cases of acute rheumatic ( ? ) 
endocarditis, seen in the first attack and fol- 
lowed over a period of 10j4 to 2 6)4 years, 
and comments on the relatively small num- 
ber of deaths (36), the small number of car- 
diac invalids (3), and the large number of 
complete recoveries (61) Of this group of 
61 cases who had completely recovered, 
Morse found 37 in whom the hearts appeared 
normal on examination. Even allowing for 
a certain small factor of diagnostic error, 
this percentage of apparently normal hearts 
is so striking as to merit comparable stud- 
ies by other competent observers 
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elapses between the Initial attack of 
acute rheumatic fever and the death 
of the patient from the resulting heart 
disease Christian"' 1 places a compai- 
able figure at twenty years and White 10 
at ten to twenty years In adult life 
theie is much less likelihood of addi- 
tional rheumatic valve involvement 
due to recurrent rheumatic infection, 
but far greater danger of auricular 
fibrillation, with the frequently result- 
ing congestive heart failure, and of a 
Streptococcus viridans infection as an 
added insult to the existing rheumatic 
endocarditis Patients with aortic valve 
lesions or mitral lesions which are 
predominantly regurgitant are some- 
what more prone to viridans infection 
than are those with mitral stenotic 
lesions Most important is the cer- 
tainty of progression in the mitial 
stenotic lesions Allbutt states that 
pericarditis in an adult always carries 
with it a poor prognosis 

Complications 

Congestive heart failure, auricular 
fibrillation and subacute bacterial en- 
docarditis ( Streptococcus viridans) 
constitute the most impoitant compli- 
cations Congestive heart failure oc- 
curs m at least two-thirds, fibrillation 
in one-fifth and viridans infection m 
4 per cent of all cases of rheumatic 
carditis according to figures furnished 
by White 10 

Treatment 

Salicylates Regarding the treat- 
ment of rheumatic fever Swift 8 ad- 
vised us to obtain the maximum effect 
of salicylates to the point of begin- 
ning toxicity, rest one day and then 
give a smaller dose Crummer 32 felt 
that cases properly treated show less 
tendency to pericarditis and “endo- 


cardial changes” and tend to earlier 
stabilization Leech 5 "’ believed there is 
a definite advantage m giving daily 
rations of salicylates to children who 
represent actual or potential instances 
of rheumatic heart disease There is 
no evidence of any effect of the drug 
on the slowly progressive develop- 
ment of mitral stenosis 
While Mackenzie 10 taught that 
there is a specific action of the 
salicylates on the rheumatic heait, the 
general opinion appeals to be that this 
diug is less efficient m its action on the 
heart than on the joint tissues This 
difference in response on the part of 
different tissues has some experimental 
basis Hagebush and Kinsella 58 
showed that the allergic dermal re- 
actions produced m rabbits in the 
course of chronic focal streptococcal 
infection could be entirely prevented 
by salicylates, while the vascular le- 
sions remained unaltered Small 57 
stated that there is a difference in re- 
sponse to salicylates in the prolifera- 
tive (heart) and exudative (joint) le- 
sions Wyckoff 13 showed that sali- 
cylates have no effect on the A-V con- 
duction time It would seem that the 
pi ophy lactic use of salicylates during 
any acute respiratory infection might 
be of value m reducing the number 
of cases of rheumatic fever and hence 
of rheumatic carditis Quite recently 
it has been shown 58 that by the simul- 
taneous administration of magnesium 
sulphate or chloride (grams 2 to 4) 
and salicylates there is a distinct aug- 
mentation of the effect of the latter 
This process is described as potentia- 
tion and is comparable to that ob- 
served when magnesium salts are ad- 
ministered with morphine 

Digitalis Schwartz 59 stated that in 
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childhood nausea and vomiting occur 
as a late manifestation of digitalis ac- 
tion, whereas slowing of the sinus 
rate occurs early but is a transitory 
phenomenon, never lasting more than 
four to seven days If digitalis is 
pushed further, block occurs He be- 
lieved that nausea and vomiting cannot 
be safely used as criteria of digitaliza- 
tion m rheumatic valvular heart disease 
with failure Schwartz also said that 
digitalis in adequate doses can pro- 
duce both the transient and perma- 
nent forms of auricular fibrillation m 
children with heart disease This may 
be an early manifestation of its toxic 
effect and may result fatally He con- 
cluded that digitalis is contraindicated 
m children with rheumatic fever and 
signs of cardiac insufficiency All- 
butt 33 advised against digitalis m the 
acute stage 

Levy and Golden 00 suggested roent- 
gen therapy in rheumatic carditis 
They believed this modifies the le- 
sions, basing their opinion upon al- 
terations in the form of the electro- 
cardiogram, and felt that in thirty 
cases of rheumatic heait disease the 
clinical course was apparently influ- 
enced m twenty-one In their article 
I find no mention of similar electro- 
cardiographic observations in a con- 
trol series — as in a series of noncar- 
diac cases — a point of considerable im- 
portance since roentgen exposure is 
known to cause changes m the heart 
muscle 

Clawson 35 showed that “lesions 
similar to those found in rheumatic 
fever can be produced in animals” by 
the injection of streptococci and that 
animals so sensitized can be protected 
from these rheumatoid lesions by in- 
travenous streptococcus vaccination 


He concludes that since rheumatic 
fever patients are hypersensitive to 
streptococci, intravenous vaccination 
with streptococci “may be indicated in 
acute rheumatic fever” 

Swift , 10 et al , in a recent article pre- 
sented a very complete review of vac- 
cination with streptococci in rheumatic 
fever They advanced a working 
hypothesis which assumes hypersensi- 
tiveness to streptococci associated 
with continuous or repeated low- 
grade focal infection If at any time 
an acute infection supervenes — as 
tonsillitis, or sinusitis — this hypersensi- 
tiveness increases They stated, 
“These irritants appear to attack those 
mesenchymal tissues most subject to 
physiological trauma , hence lesions 
commonly occur m such constantly 
moving structures as joints, tendons, 
heart and blood vessels” They fur- 
ther stated, “In patients with active 
disease, both febrile and focal reac- 
tions following vaccination have many 
resemblances to true rheumatic re- 
lapses and that these can either be 
prevented or terminated by anti-rheu- 
matic drugs, is highly suggestive” , 
and that “the sensitization responsible 
m part for the pathogenesis of rheu- 
matic fever was induced by strains 
closely related to hemolytic strepto- 
cocci” 

Discussing the advantages of in- 
travenous over subcutaneous vaccina- 
tion they show that in animals the 
“injection of streptococcal vaccines 
into the tissues usually tends to sensi- 
tize, while intravenous injections tend 
to dimmish the overactivity of hyper- 
sensitive tissues, and therefore the log- 
ical method would be intravenous in- 
oculation under proper precautions” 
In addition the local reactions about the 
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site of subcutaneous vaccination with 
streptococci are often so intense that 
patients are unwilling to have them 
repeated Intravenous injections, on 
the other hand, are free from local 
reactions, and most patients are will- 
ing to continue them for a full course , 
hence, from both a theoretical and 
practical point of view, the intraven- 
ous route is the one of choice This 
form of treatment Swift considered 
especially applicable to two classes of 
patients (1) Those with a continu- 
ing low-grade infection, and (2) those 
temporarily free from symptoms, but 
in whom relapses may reasonably be 
expected They seem to show a dis- 
tinct result from the intravenous ad- 
ministration of a vaccine made from 
hemolytic streptococci “In about four- 
fifths of the patients increasing toler- 
ance to the vaccine was accompanied 
by improvement” 

Discussing treatment by means of 
vaccines, anti-sera and soluble products 
of bacteria, Small 07 stated that theie 
are three main methods of attack upon 
the tissues in rheumatic fever (1) 
Local growth of streptococci, (2) 
General toxic effect of streptococci, 
(3) Other bacterial products dis- 
tributed from a focal source and cap- 
able of inducing and maintaining the 
allergic state Probably these seldom 
act singly Small’s working hypoth- 
esis assumed that the visceral (vas- 
cular and cardiac) lesions on the one 
hand and the joint lesions on the 
other are caused by a different mech- 
anism The former are due to a 
specific endotoxin, the latter to the 
establishment of hypersensitiveness to 
a protein fraction contained in numer- 
ous streptococci, an example of the 
production of a specific allergin of di- 


verse biologic origin “The problem in 
therapy of acute rheumatic fever ap- 
pears to be that of complete neu- 
tralization of the toxic factor by a 
specific antiserum without passively 
transferring to the patient hypersensi- 
tization to the protein antigen common 
to different streptococci ” The focal 
reaction in joints following the admin- 
istration of Small’s antiserum is a 
manifestation of this passive transfer 
of allergy, therefore the protein frac- 
tion must be removed To accomplish 
this he uses his “soluble antigen” 

In the treatment of rheumatic fever 
and its visceral complications Small 22 
reported results in 1928 as follows 
There were prompt beneficial effects 
in 251 patients with chorea and acute 
rheumatic fever In these were acute 
arthritis, endocarditis, myocarditis, 
pericarditis, pleuritis, pneumonitis and 
subacute nodules In chorea the 
twitchings subside promptly and usu- 
ually disappear in one week This 
serum should be used as early as pos- 
sible and is not contra-indicated by 
carditis If the patient is sensitive to 
horse seium Small furnishes a bovine 
antiserum following the administration 
of which severe urticaria, febrile re- 
actions and arthralgia are less com- 
mon Further, to prevent severe re- 
actions, the serum is given in divided 
doses to patients acutely ill 

Vaccines proved to produce reac- 
tions in deep seated rheumatic infec- 
tions, so were discontinued m favor of 
soluble antigen, but this was not used 
except as a followup treatment after 
the antiserum, and as a prophylactic 
it is again given m the spring and fall 
for several years, giving six to twelve 
injections with each series Small 
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especially emphasizes the importance 
of avoiding noteworthy reactions 

From the foregoing it will be evi- 
dent that, although a great deal of 
work has been done along the line of 
biological treatment of rheumatic fever 
m its various manifestations, there 
is no uniformly accepted biological 
treatment 

Rest The chief method of thera- 
peutic attack in rheumatic carditis has 
been left to mention last Complete 
bed rest at the earliest appearance of 
any manifestation of rheumatic fever 
and until all evidence of any type of 
acute rheumatic involvement is past 
will offer the greatest assurance of 
prevention of extension of the process 
to the heart, if this be possible, and if 
not will furnish the greatest surety of 
a limitation of that process and a min- 
imum of cardiac damage 

Rheumatic carditis ordinarily dates 
from childhood rheumatism Every 
rheumatic child, if not actually, is po- 


tentially a cardiac patient Even m the 
absence of demonstrable carditis the 
child with rheumatic fever or chorea 
should be treated as a cardiac pa- 
tient, which means primarily rest over 
a long period With such a treatment 
the physician will cure many early 
cases of cardiac rheumatism and, if 
not so fortunate, will at least prevent 
many of the sequelae which determine 
whether the child should enjoy com- 
parative health or invalidism 
Prevention of rheumatic carditis 
The foregoing paragraph probably em- 
braces all that we know definitely re- 
garding the subject Rheumatic fever 
appears to be a communicable dis- 
ease with about the same tendency to 
family infection as has tuberculosis 
Presumably the prevention of upper 
respiratory tract infection will m the 
future materially reduce the incidence 
of rheumatic fever and rheumatic heart 
disease 
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Early Manifestations of Rheumatic Infections 
in Young Children* 

By C C McLean, M D , F A C P , Bit mmgham, Alabama 


T HE early manifestations of 
rheumatic infections in chil- 
dren are characterized by an in- 
sidious onset Such children are pale, 
easily fatigued, have poor appetites 
and are not gaming in weight as they 
should Many complain of slight 
pams in the legs, feet or joints There 
is often stiffness of limbs or neck Di- 
gestive disturbances with paroxysmal 
abdominal pains are common There 
is a change in disposition The chd- 
ren become irritable, nervous, peevish 
and are easily frightened Often there 
1S * fadure m mental concentration 
an they begin to drop objects and at 
imes have difficulty m writing There 
m ay be slight muscle twitching Ex- 
amination shows an anemic child who 
is irritable, nervous, excitable, high 
rung and usually underweight 

sec °nd heart sound is accentu- 
a e . with a soft blowing systolic mur- 
mur heard ovei the apex, that may or 
ay not be transmitted When the 
^* U ™ ur ls heard in a patient in whom 
did not previously exist and is 
own to remain constant for at least 
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a month, during which time the pa- 
tient is free of temperature and acute 
infections, the diagnosis of a rheu- 
matic infection is almost certain 
Often no murmur is heard, but the 
heart action is rapid and the apex im- 
pulse exaggerated 

In the registration area 1 the death 
rate from organic heart disease has 
been increasing gradually for a long 
series of years In 1910 in New York 
City, 2 the death rate due to heart dis- 
ease was 175 per 100,000 population 
In 1925 the rate was 266 per 100,000 
population, showing an increase of 34 
per cent Drolet tells us that heart 
disease in New York is now responsi- 
ble for more than one-fifth of the 
total deaths 

Wyckoff and Lingg 3 analyzed 1000 
cases of heart disease and found 25 
per cent to be rheumatic, 40 per cent 
arteriosclerotic, 10 per cent syphilitic 
and 10 per cent of unknown etiology 

Munly* analyzed 1300 cases of heart 
disease and found that the rheumatic 
type comprised 35 per cent of the total, 
arteriosclerotic, 33 per cent, syphi- 
litic, 8 5 per cent , unknown, 20 per 
cent Of the unknown group it is be- 
lieved by most investigators, that they 
aie chiefly of rheumatic origin, the 
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heart condition being the only mani- 
festation of the rheumatic infection 

In the registration area in the 
United States in 1928 in children be- 
tween the ages of 5 and 15 years, rheu- 
matic infections and their complica- 
tions caused as many deaths as any dis- 
ease, with the exception of the various 
types of pneumonia 0 The American 
Heart Association stated, “if present 
conditions continue, one in every five 
of population living at age 10 will die 
of heart disease ” 

Feer 0 stated that 80 or 90 per cent 
of all cases of rheumatic infection will 
have a certain degree of heart in- 
volvement Riesman and Small 7 
stated that caidiac involvement is part 
and parcel of the rheumatic process 
and is no more a complication or 
sequella than is the involvement of the 
shoulder joint a day or more after that 
of the knee Coombs 8 states, “The 
heart may be damaged without mani- 
festations of the infection Every 
child that has rheumatic polyarthritis, 
which can be recognized as such, may 
be assumed to have an affected heart ” 
Still 0 in his excellent book wrote, 
“There is no more pitiful sight than 
seeing a child dying from rheumatic 
carditis It is hoped that by recog- 
nition of these cases in the early 
stage, that some of the terrible results 
can be prevented ” 

It has been found that heart disease 
reduces the span of life by practical- 
ly one-half It is a well known fact 
that an established heart lesion in the 
early stages can often become station- 
ary by the cooperation of the patient 
who receives the proper medical su- 
pervision and instruction Rheumatic 
infectious are thought to be rt sensi- 
ble for ipprosmutefv 50 j/cr cult of 


the total cardiac deaths, the majority 
of the patients contracting the heart 
condition in early childhood 

From the above observations and 
statistics it seems logical that the 
way to reduce the mortality from 
rheumatic heart disease is to prevent 
its development in every way possible 
If every child with early manifesta- 
tions of rheumatic infection was con- 
sidered a potential cardiac patient and 
managed accordingly, and the parents 
and patient educated to the danger of 
the condition, the mortality from 
rheumatic disease would be reduced in 
both childhood and adult life 

The following is a report of clinical 
observations in 258 patients, observed 
in private practice, with early mani- 
festations of rheumatic infections Of 
this number 132 were boys and 126 
girls One hundred eighteen of the 
patients were reported in 1929 10 The 
largest number of cases were seen m 
the late winter and early spring Fifty- 
eight per cent of the patients were 
seen in the months of January, Feb- 
ruary, March, and April The largest 
number of cases were seen in March 
The following are the ages when 
the children were first seen with man- 
ifestations of the infection 75 be- 
tween 2 and 5 years, 86 between 5 
and 7, and 97 after the age of 7 years 
Every patient had all or some of the 
following symptoms They were pale, 
high strung, nervous, irritable chil- 
dren, easily fatigued, with poor appe- 
tites. who were cither losing weight or 
not gaming as they should Two hun- 
dred three, or 80 per cent, gave his- 
tories of repeated attacks of tonsil- 
litis Two hundred t»vo, or 78 per 
cent, had soft blowing systolic heart 
murmurs Xo child is included m this 
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senes as having a heart murmur ex- 
cept those patients in whom the mur- 
mur was known to exist and remain 
constant for at least one month, dur- 
ing which time the child was free of 
temperature and acute infections 
One hundred seventy-five, or 6S 
per cent, gave histories of pains in the 
extremities or stiffness of the joints 
One hundred fifty-four, or 60 per cent, 
were 7 per cent or more underweight 
for height Se\ent\-one, or 2S per 
cent, gave histories of digestive dis- 
turbances characterized by paroxysmal 
abdominal pains In 70, or 27 per 
cent, there were signs and symptoms 
of a mild chorea Of this number 
38 were girls and 32 hoys Many 
gave histories of night terrors, enuresis 
and tachycardia. 


Tabu 1 

The Number of Children and the Percentage 


Percentage 

Underweight 

For Age 
No Patients 

For Height 
No Patients 

1- 6 

63 

60 

7-10 

36 

50 

1M4 

33 

50 

15-20 

25 

39 

21-25 

7 

15 

Oxer 25 

4 

0 

Total 

168 

214 


Foci of Infection 
In young children apparently the 
foci of infection were largely m the 
tonsils, nasopharynx and teeth Foci 
°f infection were thought to be located 
as follows 

126 cases, tonsils and adenoids , 

2 , cases i teeth or both teeth and tonsils , 
‘i cases, chronic nasopharyngitis or para 
nasal sinusitis , 
o- cases, undetermined 

One hundred twenty-six, or 50 per 
cent, of the total number of children 
w cre known to have manifestations 


of rheumatic infections before the 
tonsils and adenoids were removed 
Of this number 114, or 90 per cent, 
developed systolic heart murmurs 
There were signs and symptoms of a 
nuld chorea in 11 per cent In 29 
cases m which the teeth alone were 
thought to be the foci of infection, 
heart murmurs were present in 38 per 
cent and signs of chorea in 62 per 
cent In 20 cases in which both the 
teeth and tonsils were apparently the 
foci of infection, heart murmurs were 
present m 75 per cent, signs of chorea 
m 55 per cent Twenty-one cases m 
which the nasopharynx and para- 
nasal sinuses were thought to be the 
foci of infection, were either irregular 
patients or cases having the tonsils 
and adenoids removed before being 
seen In the majority there were his- 
tories of repeated attacks of tonsil- 
litis 

Of the 62 cases m which the foci 
of infection were undetermined, heart 
murmurs were present in 79 per cent, 
signs of chorea m 30 per cent In the 
majority of these cases the tonsils and 
adenoids were removed before the pa- 
tient was seen In many, before the 
operation, there was a definite his- 
tory of rheumatic infections Approx- 
imately 75 per cent gave histories of 
repeated attacks of tonsillitis Otitis 
media was a very common occur- 
rence Many of the children had signs 
and symptoms suggestive of a para- 
nasal sinusitis 

Ninety-one patients, 52 boys and 39 
girls, developed heart murmurs while 
under observation In 54, or 59 per 
cent, of the cases the murmur was 
first heard between the ages of 3 and 
6 years A diagnosis of chronically 
diseased tonsils and adenoids was 
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Tabus 2 

Summary of Clinical Observations in 258 Patients with Early Manifestations of Rheumatic 
Infections, with Grouping According to the Apparent Foci of Infection 


Foci of 
Infection 

No 

Patients 

Heart 

Murmurs 

Pains in Ext 
or Stiffness 
of Joints 

Pains m 
Abdomen 

Sympt and 
Signs of 
Chorea 



No Pts 

% 

No Pts 

% 

No Pts 

% 

No Pts % 

Tons ad 
Nasopharynx 

126 

114 

90 

84 

67 

40 

32 

14 11 

Teeth, tonsils 

Ad nasophar 

20 

15 

75 

15 

75 • 

4 

20 

11 55 

Teeth 

29 

11 

38 

19 

66 

5 

17 

18 62 

Nasophar para- 
nas sinus, etc 

21 

13 

62 

18 

86 

7 

33 

8 38 

Undetermined 

62 

49 

79 

39 

63 

15 

24 

19 31 

Total 

258 

202 

78 

175 

68 

71 

28 

70 27 


made in 93 per cent of the cases 
Eighty-five per cent were seen one or 
more times with attacks of acute 
follicular tonsillitis From 1 to 2 
years before the murmur was heard, 
39 per cent of the children were 7 
per cent or more underweight for 
height At the time of murmur the 
number had increased to 49 per cent 
In 69, or 76 per cent, of the children 
the murmur was heard before the 
tonsils and adenoids were removed 
No murmur was heard in 22, or 24 per 
cent, of the cases until after the op- 
eration In 6 of these 22 patients, a 
diagnosis of a rheumatic infection had 
been made before the removal of the 
tonsils and adenoids Eight cases were 
seen at irregular intervals and it is 
possible that the children had the 
heart murmur before the opration At 
the time of murmur, 30 patients gave 
histones of pains m the extremities 
Six were treated for pains m legs be- 
fore murmur was heard Ten cases, 
at the time of the murmur with nega- 
tive histones, developed symptoms 
later 

Thirty-three, or 36 per cent, of the 
children had digestive disturbances 
characterized by paroxysmal abdomi- 


nal pains, the majority were of such 
seventy that the patients were brought 
to the office for treatment 

Chorea 

At the time muimur was heard, 3 
of the children had signs and symp- 
toms of a mild chorea From 1 to 4 
years after the diagnosis of a rheu- 
matic infection, 6 patients developed 
symptoms of a mild chorea In 4 of 
the 6 cases the teeth were apparently 
the new foci of infection 

Twenty-four children developed 
signs and symptoms of a more or less 
chronic paranasal sinusitis after the 
removal of the tonsils and adenoids 
In these cases there was little im- 
provement in either their physical con- 
dition or the rheumatic infection 

Laboratory Findings 
At the time the children were first 
seen with manifestations of rheumatic 
infections, white blood counts were 
made in 167 patients The lowest 
count was 4,000 , highest, 31,000, aver- 
age, 11,101 Fifty-eight per cent of 
the counts were between 9,000 and 
12,000 Differential blood counts 
made in 175 patients showed the 
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neutrophile pet tentage above average 
for the age m 61 per cent of the cases 
In 33, or 30 per cent, the ncutrophiles 
were from 15 to 35 per cent above 
the normal a\ enige for patients of the 
same age 11 

Hemoglobin estimations were made 
m 177 patients (Dare and Talquist) 
The lowest reading was 40 per cent, 
the highest, 90 per cent, average, 66 7 
per cent One hundred fifteen, or 65 
per cent, of the leadings were be- 
tween 40 and 70 per cent One hun- 
dred si\t) -seven, or 94 pei cent, were 
between 50 and SO per cent 


Turn 3 


Hemoglobin 

Percent 

No Cases 

40-50 

5 

50-60 

31 

60-70 

57 

70-S0 

53 

80-90 

31 

Total 

177 


Red blood counts were made in 42 
patients There were 18, or 43 per 
cent, of the blood counts between 3 
and 4 million, 52 per cent between 4 

an d 5 million, and 5 per cent over 5 
million 

Our records show urinalysis m 222 
°f the patients In 23 cases albumin 
was present, casts were found in 4, 
only 3 of the children proved to have 
a nephritis One child was found to 
have a pyelitis 

Wassermann tests made in 139 chil- 
dren were negative 

Tuberculin tests, intracutaneous and 

rai gs modification of the Von Pir- 
quet tuberculin test, were done in 198 
0 the patients Fifteen, or 7 per 
Ce nt, gave a positive reaction 


Comment 

The medical profession considers 
tuberculosis as either active or in- 
active and the patient is treated ac- 
coidmgly The same should be true 
of rheumatic infections 

Rheumatic fever and other mani- 
festations of the infections are char- 
acterized by repeated recurrent at- 
tacks We have often seen cases free 
of symptoms foi months, but when 
the resistance of the child was loweied 
from any of the following causes, (1) 
overwork, (2) fatigue, (3) too much 
e\citement, (4) acute infections, (5) 
development of new foci of infection, 
or (6) re-infection of old foci, new 
manifestations of the rheumatic in- 
fection developed 

Many of the patients seen with 
rheumatic carditis in both young and 
late adult life, had evidently con- 
tracted the disease in early childhood 
before their tonsils and adenoids were 
removed In cases seen with mani- 
festations of rheumatic infection be- 
fore the tonsils and adenoids were re- 
moved, a large percentage developed 
systolic heart murmurs and a small 
percentage had signs and symptoms of 
chorea In the cases in which the teeth 
were apparently the foci of infection, 
the nervous symptoms were more pro- 
nounced, usually the heart action was 
rapid and the apex impulse exagger- 
ated There were fewer systolic heart 
murmurs and a decided increase in the 
number of children with signs and 
symptoms of mild chorea 

In 9 children heart murmurs were 
apparently the only manifestations of 
the rheumatic infection Six cases 
between the ages of 2 and 4 years had 
been seen repeatedly with attacks of 
acute follicular tonsillitis Loud, blow- 
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Fig 2 The incidence of heart murmurs and signs and symptoms of chorea m patients 
in whom the tonsils, adenoids, nasopharynx and teeth were apparently the foci of infection 
Shaded column — number of patients 
Black column — number of patients with heart murmurs 
White column — number of patients with signs and symptoms of chorea 
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mg s>stohc heart murmurs were dis- 
co\ered in each case between attacks 
of tonsillitis The tonsils and ade- 
noids were removed and the murmurs 
ha\e remained constant for a period 
of from 2 to 5 years 
Three children who did not look 
acutely ill or toxic, ran high and wide- 
ly fluctuating temperatures for sev- 
eral weeks, with negative physical and 
laboratory findings I ater, m each 
case, loud blowing systolic heart mur- 
murs developed 

In the cases reported, apparently 
there was little or no hypertrophy ot 
the heart In x-ray study, the teleo- 
roentgenogram measurements m the 
majority of cases taken were within 
the normal limits In fluoroscopic ex- 
aminations, m a few cases there was 
a definite prominence m the region of 
left auricle making the left border of 
the heart almost a straight line 
During the period of observation, in 
the majority of the instances m which 
the cooperation of the parents and 
children was obtained, the heart mur- 
murs have remained constant, with 
little or no change In a certain num- 
ber of cases the heart condition has 
progressively grown worse In a small 
percentage of cases the murmurs have 
apparently disappeared 
Many children made little or no 
improvement after the tonsils and 
adenoids were removed This was 
especially true m cases known to have 
a d chronically diseased tonsils and 
adenoids The children who did not 
respond to the operation, almost in- 
variably developed signs and symp- 
toms suggestive of a paranasal sinu- 
sitis The most characteristic symp- 
toms in the order named, follow (1) 
e tongue is coated and breath often 


bad, (2) the uvula is enlarged, swol- 
len and edematous, stretching into a 
narrow thread like projection clinging 
to the back of the throat, (3) when 
the patient is made to gag and con- 
tract the muscles of the nasopharynx, 
a muco-purulent discharge is seen , (4) 
intermittent cough, paroxysmal in type 
of several weeks or months duration, 
the cough being worse at night, (5) 
the retropharyngeal glands, especially 
behind the posterior tonsillar pillar 
are usually enlarged 

Due to the severity of paroxysmal 
abdominal pains caused by a demon- 
strable spasmodic contraction of the 
intestines m 24 children between the 
ages of 3 and 7 years, a diagnosis of 
entcrospasm was made The patients 
were given atropine Sixteen of the 
cases at the time of diagnosis had 
symptoms or signs of a rheumatic in- 
fection Three of the patients later 
developed manifestations of the in- 
fection The records show a diag- 
nosis of chronically diseased tonsils 
and adenoids m 16 of the 24 cases 
So many of the patients were seen 
with otitis media and asthmatic bron- 
chitis that the records were investi- 
gated to see if children with mani- 
festations of rheumatic infections had 
been more susceptible to respiratory in- 
fections than children with no mani- 
festations The number of respira- 
tory infections seen in 84 patients over 
an exact period of 5 years from the 
date of birth, is tabulated in Table 4 
The infections are listed as mild and 
severe The mild infections include 
ambulatory cases with little or no tem- 
perature, comprised principally of mild 
upper respiratory types of infections 
The severe infections include bed 
cases, acutely ill with high tempera- 
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ture, comprised principally of so- 
called influenza with its various com- 
plications, acute bronchitis, acute fol- 
licular tonsillitis, etc 


from 11 to 12 hours sleep They are 
dressed warmly and not allowed out 
of the house on cold, damp days They 
do much better in warm, dry climates 


TabIvE 4 

The Number of Respiratory Infections Seen in 84 Patients for an Exact Period of 

Five Years from the Date of Birth 



No of 

No of Resp 

Inf 

Aver No Resp Inf per Pt 


Pts 

Mild 





Total 

Pts with mans ot 
Rheumatic inf 

23 

81 

139 

220 


604 

9 56 

Pts without mans 
of rheumatic inf 

6! 

232 

376 

608 

D 

616 

9 96 


Twenty-three of the 84 patients had 
manifestations of a rheumatic infec- 
tion , 61 patients had no manifestations 
of a rheumatic infection The aver- 
age number of respiratory infections 
per patient for an exact period of 5 
years from the date of birth in the 
rheumatic cases, was 956; non-rheu- 
matic cases, 9 96 The rheumatic cases 
had 3 52 mild and 6 03 severe infec- 
tions The non-rheumatic cases had 
3 8 mild and 6 16 severe infections 
Management 

Every effort is made to keep the 
child’s attention from the heart The 
patients are never told they have a 
cardiac condition In the management 
of children it is essential to obtain 
the confidence and cooperation of the 
parents by educating them to the dan- 
ger of the condition 

Every child with manifestations of 
an early rheumatic infection is given 
the benefit of the doubt and treated 
accordingly What is thought to be 
the focus of infection is found and 
removed when practical Satisfac- 
tory results are often obtained by lo- 
cal treatment of the focus Rest m 
bed and forced feeding are very im- 
portant The children should have 


than in cold, wet ones The danger 
of acute infections should be ex- 
plained to the parents and the children 
protected in every way possible 

Our routine when the patient is 
first seen with early manifestations of 
rheumatic infections, is to keep the 
case in bed with the exception of four 
hours each day, for a period of two to 
six weeks During the four hours a 
day out of bed, the child is usually al- 
lowed to do as he pleases, no restric- 
tions being made if possible They 
are given a well balanced, six meal diet, 
with especial emphasis on liver, spin- 
ach, prunes, whole wheat breads, and 
cereals They are also given malt, 
iron, and cod liver oil 

One hundred forty-four patients 
given rest treatment and forced feed- 
ing for 518 weeks gained 486 pounds 
The average number of weeks of 
forced feeding and rest treatment per 
patient was 3 5 weeks The average 
number of pounds gained per patient 
was 3 4 pounds There was an aver- 
age gam per patient of 15 ounces per 
week 

The strain of the long hours of 
school routine is too great for the 
average child with a well developed 
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Tamil 5 

One Hundred Fort} -Four Patient;. Given Rest Treatment and Forced Feeding for 

518 Weeks, Gamed 486 Pounds 



No of Week, 

Aver 
No of 
Wks 
per Pt 

Aver 

No lbs 
gained 
per Pt 

Aver 
gain in 
Oz per 
Wk 
per Pt 

Rest treatment 
and forced 
feeding 

12345678 9 

35 

34 

15 

Number of 
pfe 

9 42 29 28 12 13 1 9 1 





rheumatic infection It was found 
necessary to remote many children 
from school two oi three tunes each 
)ear and give rest treatment and forced 
feeding The physical condition of 
certain children was such that they 
could attend school but half a da\ 

Sum m \ry 

1 Organic heart disease causes 
more deaths m the United States than 
any other condition Of the total car- 
diac deaths, approximately 40 per cent 
are thought to be of rheumatic origin 
In a majority of cases the disease is 
contracted early in childhood 
2 Of 258 patients with early 
manifestations of rheumatic infec- 
tions, 126 were girls and 132 boys 
One-third of the total number of cases 
were first seen with manifestations of 
the infection between the ages of 5 and 
7 years 

3 Of the children, 203, or 80 pei 
cent, gave histories of repeated attacks 
of tonsillitis 

4 Two hundred two, or 78 per 
cent, had soft blowing systolic heart 
murmurs 

5 One hundred seventy-five, or 
68 per cent, had pams in the legs, 
joints, or stiffness of the limbs 

6 Seventy-one, or 28 per cent, 


ga\e histones of digestive disturb- 
ances, cliaracterized by paroxysmal 
abdominal pains 

7 In 70, or 27 per cent, there were 
signs and symptoms of a mild chorea 
Of this number 38 were girls and 32 
boys 

8 Two hundred forty, or 82 per 
cent, were underweight for their 
height For the age, 168, or 63 per 
cent, were underweight 

9 Ninety-one patients, 52 boys 
and 39 girls, developed heart mur- 
murs while under observation In 58 
per cent of the children the murmurs 
were first heaid between the ages of 
3 and 6 years 

10 In 126 patients, 50 per cent of 
the total number, the tonsils and ade- 
noids were thought to be the foci of 
infection, 114, or 90 per cent, de- 
veloped heart murmurs, 14, or 11 per 
cent, had signs of chorea 

11 Of 49 cases in which the teeth 
were apparently the only foci, or one 
of the foci of infection, 26, or 53 per 
cent, had heart murmurs, 29, or 59 
per cent, had signs of chorea 

12 In 177 patients the average 
hemoglobin reading was 67 per cent 

13 The incidence and severity of 
respiratory infections, during the first 
five years of life, were apparently no 
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greater m the rheumatic than in the 
non-rheumatic children 

14 The patients m whom the re- 
sults from tonsillectomy and adenoi- 
dectomy were disappointing, almost 
invariably developed signs and symp- 
toms suggestive of a paranasal sinu- 
sitis This was especially true m the 
cases known to have had chronically 
diseased tonsils and adenoids 

15 During the period of observa- 
tion in the majority of instances in 
which the cooperation of the parents 
and children were obtained, the heart 
murmurs have remained constant with 


little or no change In a certain num- 
ber of cases the heait condition has 
progressively grown worse. In a small 
per cent of cases the murmur has ap- 
parently disappeared 

16 One hundred forty-four pa- 
tients given rest treatment and forced 
feeding for a period of 518 weeks, 
gained 486 pounds, an average gain 
per patient of 15 ounces a week 

Conclusions 

Every child with early manifesta- 
tions of rheumatic infections is a po- 
tential cardiac patient and should be 
managed accordingly 
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T HIS is a presentation of the 
Mews formulated during a seven 
years’ study of the clinical and 
laboratory phases of anemias and the 
literature pertaining thereto Details 
of the subjects chosen, technic used, 
and results of the color, volume and 
saturation index studies are gnen else- 
where 1 

It has long been customary to di- 
vide anemias into two groups Un- 
der the term primary anemia were in- 
cluded cases of pernicious anemia and, 
sometimes, chlorosis, and under the 
name secondary anemia, all others 
These names were given as the cause 
was supposed to be unknown in pri- 
mary anemias and known in secondary 
anemias Since this classification is 
illogical in that it groups unrelated 
conditions together and tends to dis- 
courage thinking, it should be dis- 
carded 
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Fundamental C vuses of Anemia 

Obviously there are only three 
fundamental causes of anemia 

1 Deficient production of red 
cells, or of hemoglobin, or of both, 
either due to lack of materials (chlo- 
lotic type) or to lack of active blood- 
forming tissue (aplastic or myelo- 
phthisic type) 

2 Abnormally rapid destruction of 
red cells or hemoglobin, or both, in the 
body (the hemolytic type, internal 
hemorrhage, etc , are included m this 
group) 

3 Hemorrhage or loss of red cells 
and hemoglobin from the body 
(anemia of blood loss) 

As all clinical anemias result from 
various combinations of these factors, 
they deserve special study 

1 Deficient production of red celh 
This is the group about which we know 
least 

(a) Deficient supply of erythro- 
cyte-building material Iron, certain 
other metals, and probably other, as 
yet unidentified, substances are neces- 
sary for the formation of hemoglobin 2 
Hence, it is probable that deficiency 
in these substances leads to a low color 
index and more severe deficiency leads 
to a low saturation index Deficiency 


1367 



1368 


Edwin E. Osgood and Howard D. Haskins 


m stroma-building materials, the na- 
ture and occurrence of which is not 
known, might lead to a low volume in- 
dex, or the low volume index might 
be secondary to a decreased supply 
of hemoglobin, but this is as yet pure 
hypothesis The most effective therapy 
would be to supply the deficient sub- 
stances Chlorosis is the type anemia 
of this group 

(b) Aplasia of erythropoietic tis- 
sue Here we expect absence of evi- 
dences of red cell regeneration There- 
fore, reticulocytes, polychromatophilic 
cells, and nucleated red cells should 
be absent from the blood stream, and, 
as the other myelogenous elements are 
seldom 3 spared*, one would expect, 
also, leucopenia, affecting chiefly the 
myeloid cells (granulocytes), and 
thrombopenia with the associated pro- 
longed bleeding time, delayed clot re- 
traction and hemorrhagic tendency 
Certain poisons, especially benzol, 1 are 
known to produce this syndrome, and 
it is probable that also some bacterial 
toxins can produce it It may be pro- 

*The extremely rare condition of pro- 
gressive postmfcctious er> throphthisis m 
which only erythropoiesis is disturbed is 
the third member of the group of specific 
bone marrow dysfunctions, agranulocy tosis 
aud thrombopcmc purpura (some types) 
are the other two In aplastic anemia, all 
three functions are impaired 

It seems probable that these four con- 
ditions may be merely different responses 
ot different individuals to different quanti- 
ties of the same toxins For example, it is 
possible experimentally to produce pictures 
closely simulating any one of these 
syndromes by varying the doses and the 
duration ot exposure to ben/ol A tur- 
ther point suggesting that this is true, is 
tint eises < cvur showing cluneal features 
mternieui >te be twee i any two of these 
condi turns 


duced by excessive exposure of blood 
forming tissue to roentgen rays or 
radioactive substances 5 and m some 
cases is due to almost complete de- 
struction of marrow by invasion of 
other tissue (osteosclerotic anemia 
and rare instances of malignancy) A 
few cases occur for which the cause 
has not been determined and they are 
grouped under the term idiopathic 
aplastic anemia The only therapy 
that can be ‘expected to be effective in 
the aplastic cases is removal of the 
cause and restoration of bone marrow 
function, although blood transfusion 
may be of temporary benefit It is 
theoretically possible that this deficient 
function might be due to absence of a 
normal stimulus 

The only compensatory mechanism 
available to the body to combat de- 
creased formation of red cells and 
hemoglobin is to piolong the life of 
those formed (decreased rate of de- 
struction) The evidences of this are 
decrease in the icterus index below 
2 5, decrease m urobilinogen in the 
stools, and a greater tendency for it to 
be absent from the urine It is pos- 
sible, but by no means certain, that 
poikilocytosis and microcytosis are 
evidences of abnormal length of life 
m erythrocytes As the same changes 
m the aplastic type affect the granulo- 
cytes, it is to be expected that they 
also will show evidence of decreased 
rate of destruction (increased propor- 
tion of segmented forms with five oi 
more nuclear subdivisions) 

(c) Destruction of bone uurruu 
(myelophthisic anemia) This is usu- 
ally due to invasion by other tissue 
(leukemias, myeloma, malignant ie» m* 
\ol\uig the marrow, U'tco't.lcro'i'-’, 
etc ) but may be due to tuai-ne 
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osteoni) elitis, Although theie is often 
an absolute deficiency in marrow, 
there is a tendency for that near the 
lesion to be irritated to abnormal ac- 
tivity (evidenced by unusually imma- 
ture red and white cells m the blood 
stream) and for umnvolved marrow to 
be capable of compensatory hyperac- 
tmty Attempts at compensation by 
decreased blood destruction may also 
occur. Hence, the characteristic find- 
ings are those of the causative disease 
(leukemia, etc ) plus the presence of 
immature erythrocjtes (reticulocytes, 
polychromatophiha, nucleated red cells 
including megaloblasts) and old red 
cells (poikilocytes, great amsocytosis), 
immature granulocytes (even back to 
the myeloblast with a tendency for 
eosinophils and basophils to increase 
as well as neutrophils), and old leuco- 
cytes (cells with five or more seg- 
ments), thus giving rise to a very 
bizarre blood picture The color, vol- 
ume, and saturation indices are vari- 
able but most often within normal 
limits A low icterus index and de- 
creased urobilinogen excretion is pres- 
ent when decreased red cell destruction 
occurs Removal of the cause is the 
only therapy likely to be of benefit 
2 Ina cased Rate of Red Cell De- 
struction within the Body This may 
be due to extravasation of blood 
(hemorrhage into body cavities or tis- 
sues, hemorrhagic infarcts, etc ), to 
hemolysis (hemolytic poisons, some 
bacterial toxins, or hypotonicity of the 
medium, as after distilled water in- 
jections, etc ), to destruction of red 
cells in the blood stream (malaria), to 
hyperactivity of the normal blood cell 
destroying mechanisms, to the pro- 
duction by the bone marrow of red cells 
with decreased resistance to the factors 


normally tending to destroy them, or 
to some abnormality m another organ 
(spleen ? ) affecting the red cells in such 
a way as to decrease their resistance 

The evidences of increased rate of 
red cells destruction will be common 
to all These are an increase in the 
blood bilirubin (increased icterus in- 
dex with negative direct van den 
Bergli reaction and no tendency to 
bihrubinuna), increase m urobilinogen 
m the stools and a tendency for it to 
appear in the urine m abnormal 
amounts 

If no other factor than increased 
blood destruction plays a part, there 
will be evidence of rapid regeneration 
of cells, because the remnants of the 
destroyed corpuscles and hemoglobin 
within the body insure the continuous 
presence of an excess of erythrocyte 
and hemoglobin-forming materials* 
Hence, one would expect to find m a 
purely internal blood destruction ane- 
mia, an increase in young erythrocytes, 
other evidences of increased bone 
marrow activity (neutrophilia with in- 
creased proportion of immature forms, 
and thrombocytosis), and red cells of 
normal size and hemoglobin content 
(normal color, volume and saturation 
indices) 

Rapid regeneration of cells by the 
bone marrow is the compensatory 
mechanism in this group, and in un- 
complicated cases, removal of the cause 
is the only therapeutic measure indi- 
cated, for the body already contains an 
excess supply of erythrocyte-forming 
materials, from the destroyed cells 

*It is theoretically possible that interfer- 
ence with the transport mechanism would 
prevent these from being available at the 
point where they are needed 
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It is further obvious that if regen- 
eration keeps pace with cell destruc- 
tion, a cause for anemia of this type 
can exist without the production of an 
actual anemia, but the evidences of 
rapid erythrocyte destruction and of 
rapid erythrocyte regeneration will, 
nevertheless, be present 

3 Blood Loss from the Body This 
includes all types of external hemor- 
rhage, as well as hemorrhages from the 
air passages and gastrointestinal tract, 
in which blood leaves the body before 
destruction and reabsorption Here, 
evidences of blood destruction will be 
lacking, but as long as adequate sup- 
plies of blood-forming materials are 
available, evidences of rapid red cell 
regeneration will be present There- 
fore, the pictures for acute blood loss 
and chronic blood loss will be differ- 
ent 

(a) Acute blood loss The de- 
ficiency m red cells and hemoglobin 
will not be apparent until increased 
plasma volume occurs Compensation 
is by rapid regeneration from existing 
stores, so the evidences of increased 
bone marrow activity (reticulocytosis, 
polychromatophilia, nucleated red cells, 
neutrophilic leucocytosis, thrombocy- 
tosis) dominate the picture, and cells 
of normal sue and hemoglobin content 
(normal color, volume and saturation 
indices) are formed as long as the 
supplies of stroma- and hemoglobin- 
building materials are not exhausted 
Later, decreased color, \olume and 
saturation indices may occur if the 
loss of blood was extreme, and de- 
creased blood destruction (low icter- 
us index, poikilocvtoMs) may occur as 
a compensator} factor; but these 
changes are never present in the first 
few dav» 


(b) Chronic blood loss Here, 
the exhaustion of the hemoglobin- 
building (and probably also of stroma- 
buildmg) material becomes the domi- 
nant factor, and this relative insuffi- 
ciency gives rise to a picture almost 
identical with the absolute insufficiency 
(see 1 (a) above) Thus, evidences 
of compensatory decreased blood de- 
struction and, to a less extent, of 
compensatory increased blood forma- 
tion are both present, but the most 
characteristic change is a decrease m 
the color, volume and saturation in- 
dices, particularly the latter Removal 
of the cause and administration of 
erythrocyte-forming substances are ob- 
viously both indicated Heie, too, it 
is possible for regeneration to keep 
pace with loss and, when the total 
blood volume and the normal rate of 
regeneration are considered, it is evi- 
dent that the total quantity of blood 
lost per day must be very considerable 
(actual amount undetermined) to pro- 
duce anemia, if no additional factors 
aie present 

Differentiae Diagnosis of 
Anemias 

Unfortunately, clinical anemias are 
usually due to a combination of the 
above mentioned fundamental causes, 
and are in many instances too inade- 
quately studied for one to be certain 
which of these factors pla>s the major 
role 

In this study much material was ac- 
cumulated to aid not only in the dif- 
ferential diagnosis of anemias but 
likewise in the determination of the 
fundamental factor* resjKmsibfe. It 
has seemed best to summarize these ut 
tabular form since detailed presenta- 
tion would txeeed the spate hunts ol 
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a journal aitide Theiefore, we have 
grouped, m the table, the chief diag- 
nostic points m the more important 
clinical conditions m which the dif- 
ferential diagnosis of anemia arises 
The figures* gi\en m the table are 
based in part on our own experience 
and in part on a study of the litera- 
ture This literature is so extensive 
that space limitations prevent refer- 
ence to all the articles consulted 
Many of them wall be found in the 
bibliographies gnen by Ordway and 
Gorham, 0 but out files contain many 
articles on anemia and related subjects 
which they have not included 

The plan of the table is as follows 
At the top are listed the data which 
it is most important to secure in dif- 
ferentiating anemias Those tests fol- 
lowed by the letter A should be de- 
termined m e\ery case in which 
anemia is considered Those followed 
by B should be determined m almost 
every case Those followed by C are 
less frequently of value and may be 
omitted except m the more puzzling 
cases, while those followed by D are 
still less frequently of aid in the dif- 
ferential diagnosis Still other tests, 
such as cultures, platelet counts, and 
determinations of coagulation time, 
bleeding time and clot retraction time, 
will occasionally be desirable The 
numbers in the first column are simply 
for reference The second column 

*An improved method of reticulocyte 
staining 14 has been developed since the 
manuscript was submitted for publication 
With this method the normal values are 
from 05 to 5 0 per cent, with an average 
of 1 5 per cent, and the average counts in 
the anemias will be about three times as 
great as would be inferred from the fig- 
ures m the table 


staits with normal men T and women, 8 
the findings in whom serve as a basis 
for comparison These are followed 
by twenty-eight conditions which must 
be considered when studying a patient 
thought to have anemia This list 
could doubtless be extended, but in- 
cludes the more important conditions 
Note that the first sixteen are all char- 
acterized, as a lule, by color, volume 
and satuiation indices within the nor- 
mal range The next group (17 to 20, 
inclusive) are shaiply differentiated 
fiom the others by the high color and 
volume indices with normal saturation 
indices The third group (21 to 23, 
inclusive) are characterized by a 
marked tendency toward a decrease m 
all three of these indices, and this is 
the only group m which a low satura- 
tion index occurs The final group 
(24 to 28, inclusive) often have normal 
indices, but may show low color and 
volume indices The numbers in the 
column headed “Relative Frequency” 
are in the approximate order of de- 
creasing incidence, i e , the conditions 
numbered 1 to 10 are very common, 1 1 
to 20 are less common, and those above 
21 are rare In the remaining columns, 
an effort has been made to give, when- 
ever possible, actual figures which 
will include approximately 95 per cent 
of the cases of each condition The 
usual finding in a particular condition 
will, therefore, be intermediate be- 
tween the extremes recorded 
In the column headed “Therapy,” 
only the most specifically beneficial 
treatment is indicated and tins in the 
briefest possible form Thus “liver” is 
meant to include not only liver itself, 
but liver extiacts, desiccated stomach, 
and all nuclear material which has been 
shown 11 ’ 12 ’ 13 to be effective in produc- 
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mg a specific reticulocyte increase m 
patients with pernicious anemia Simi- 
larly, “iron” refers not only to therapy 
with inorganic iron in large doses, but 
to therapy with all the known hemo- 
globin and stroma-buildmg substances 2 
The large variety shown in this list of 
most important therapeutic procedures 
demonstrates incontestably the extreme 
importance of accurately determining 
the cause of any anemic condition To 
merely prescribe a little iron and 
arsenic because the patient is thought 
to have a “secondary” anemia, in the 
present state of our knowledge, bor- 
ders on criminal malpractice, for the 
anemia may be due to a readily remov- 
able cause (intestinal parasites, chronic 
lead poisoning, focal infection, bleed- 
ing hemorrhoids, etc ) To give “liver” 
therapy to such cases without an ef- 
fort to determine and to remove the 
cause is equally undesirable Accu- 
rate diagnosis is absolutely essential to 
adequate therapy 

The remainder of the table is large- 
ly self-explanatory, but a few points 
require comment Obviously, the list 
of causes of acute and chronic hemor- 
rhage and dietary deficiency anemias is 
very incomplete, while the individual 
subdivisions of the intestinal parasite, 
poisoning and infectious type anemias 
are not given They should, however, 
readily suggest themselves to any well- 
trained physician Note that the es- 
sential difference between acute in- 
ternal and external hemorrhage is that, 
m the former, evidences of internal 
blood destruction appear within a few 
days, 1 e , increase m the icterus in- 
dex and m urobilinogen excretion 
This may aid as well m differentiating 
cerebral hemorrhage from thrombosis 
or embolism, m differentiating hemor- 


rhage from shock, ruptured ectopic 
pregnancy from most other acute con- 
ditions, and m detecting hemorrhagic 
infarcts, etc 

Note that m sickle cell anemia there 
are evidences both of rapid red cell de- 
struction within the body and of rapid 
red cell regeneration, suggesting the 
possibility that the peculiarly shaped 
cells are especially susceptible to nor- 
mal erythrocyte-destroying mechan- 
isms 

Other myelophthisic anemias (ma- 
lignant tumors involving the bone 
marrow, osteomyelitis, etc ) show 
findings similar to those m myelogen- 
ous leukemia with the exception that 
the white cell count m these conditions 
seldom exceeds 50,000 and the num- 
bers of promyelocytes and myeloblasts 
tend to be less Roentgenograms of 
the bones will usually decide the diag- 
nosis In each of these conditions, it 
is probable that a high color and vol- 
ume index may occasionally occur, but 
the vast majority show normal indices 

Observe that the aplastic anemia pic- 
ture is entirely different from that of 
pernicious anemia, and that there is 
no reason for confusing them, if the 
cases are properly studied In aplas- 
tic anemia, the evidences of internal 
blood destruction are absent until in- 
ternal hemorrhages occur 

Hemolytic icterus (familial or ac- 
quired) is the only group in which the 
fragility test is of prime importance 
Note the almost constant decreased re- 
sistance of the red cells and increase 
in the reticulocyte count Probably 
erythrocyte destruction and regenera- 
tion do not proceed at so rapid a rate 
m any other disease It is, also, the 
only disease m which the volume in- 
dex does not give the same in forma- 
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mm as. is denvcd front the delcrniiiu- 
tton of the a\ era go crvtluocyic diam- 
eter 1 1 elite, both delti minatioim 
Mtould be nude whenever this disease 
is suspected 

Observe how >h.upl\ the pttnitious 
group ot antiniis (.1 7 to 20, with an 
occasion'll ca s e ot mvclophthisic ant- 
nua, 7) are separated from all othei 
n pea bv the limit tolot and volume 
indices Since pernicious anemia it- 
self is relativelv tominon and all other 
members of the group art uncommon 
*mh cases should be considered as per- 
nicious anemia until proved otherwise 
Xotc that a high color or volume in- 
dex constitutes almost a specific indi- 
cation for “liver” therapv 
It is important to Keep m mind the 
tact that the pernicious anemia of 
pregnane) is rare, while other t) pes of 
anemia are common in pregnane) 
These have not been listed under a 
separate heading because it scents to 
the authors that most of the true aue- 


tonts and responding to the same ther- 
ap> .is in the non-pregnant woman 
The tendency m pregnancy to pyelitis, 
nephritis, and other infections usually 
lmv uur rise to anemia is well known 
Observe that most cases in the next 
group of conditions (21 to 23) are dis- 
tinguished front all other types of ane- 
mia b> the low sanitation index Low 
color and volume indices occur more 
commonlv in these than in other con- 
ditions Since, of these conditions, 
chronic hemorrhage alone is common, 
it seems justifiable to consider this as 
the most probable cause of an anemia 
in which the saturation index is be- 
low 0 85, until otherwise proved 
Note that a low saturation index con- 
stitutes a specific indication for “iron 
therapy and that administration of ery- 
throevte- and hemoglobin-building ma- 
terial nia> be expected to be of bene- 
fit in an) anemia in which the color 
or volume index is low , while m other 
anemias such therapy is of very doubt- 


nuas (disregarding the 10 to 20 per 
cent relative decrease m erythrocytes 
due to increased plasma volume in the 
last months) occurring m pregnancy 
can be placed m one of the other 
groups It must not be forgotten that 
pregnant women are subject to most 
01 the disease conditions to which non- 
Pregnant women in a similar age group 
are susceptible and that they are hyper- 
susceptible to some of them It is 
Probably true that due to the demands 
°f the fetus for iron and other erythro- 
cjte-buildtng materials in the latter 
m onths of pregnancy, an anemia might 
develop on a dietary intake which 
would prove adequate for a non-preg- 
"ant woman , but the fact remains that 
this is a dietary deficiency anemia, giv- 
ln g rise to the same signs and symp- 


f ul value 

The final group of anemias (24 to 
2S inclusive) can be separated from 
group I only m the cases in which the 
color and volume indices are low As a 
cause of anemia only the infection 
group is very common, for malignant 
tumors, m which ulceration (with sec- 
ondary infection or hemorrhage) and 
bone metastases can be excluded, sel- 
dom cause anemia 

The most common cause of anemia 
,s unquestionably infection The mech- 
anisms of the production of anemia in 
infection are probably chiefly one 
marrow depression and intend Hood 
destruction In most infections, the 
evidence suggests that the former fac- 
tor plays the predominating role But 
m infections with organisms producing 
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a hemolytic toxin, the latter factor pre- 
dominates Unquestionably, the nature 
of the anemia varies with the type and 
virulence of the organism, with the 
location and extent of the infection, 
and with the condition of the hemato- 
poietic system of the individual It is 
probable that almost every infection, 
whether acute or chronic, has some 
anemia-producing tendency This ac- 
counts for the fact that the so-called 
“normal figures” for hemoglobin and 
red cell count based on studies of hos- 
pital or dispensary patients who do not 
have the commonly recognized causes 
of anemia are consistently lower than 
figures based on studies of perfectly 
healthy persons 

Note that many of these conditions 
may co-exist with red cell counts and 
hemoglobin estimations within normal 
limits, that in myelogenous leukemia 
an actual erythrocytosis sometimes oc- 
curs, and that the lower limits of the 
counts and hemoglobin estimations are 
very variable in the different condi- 
tions We have studied the blood of 
many pernicious anemia patients within 
a few hours of death and find the red 
cell counts usually between 400,000 and 
800,000 and the hemoglobin between 
1 5 and 3 0 gm per 100 cc We feel 
certain that these figures represent the 
lower limits compatible with life 
Hence, the figures of 143,000 reported 
by Quincke and of 138,000 reported by 
Xaegeli were probably due to errors in 
technic 

The reader may make many other 
deductions from a study of the table 
In indi\ idual cases, it must not be for- 
gotten that two or more of these con- 
ditions ma> co-e\ist 

It is obvious that any theory of the 
etiology of pernicious anemia inu->t ex- 


plain the relationship to achlorhydria, 
the evidences of increased rate of red 
cell formation and red cell destruction, 
the large size of the circulating red 
cell, the occurrence of similar blood 
pictures m some cases of sprue and 
pregnancy, and the therapeutic value 
of liver, kidney, stomach, nucleated red 
cells and extracts of these tissues 
The common factor in the effective 
therapeutic material would seem to be 
relative richness m nuclei An hypoth- 
esis which might explain this syn- 
drome is the following In the nuclei 
of most mammalian organs and tissues 
there exists a substance which is neces- 
sary for the development of mature 
erythrocytes of normal size and re- 
sistance to the wear and tear of cir- 
culation and to the normal mechanisms 
for the destruction of red cells The 
normal gastric secretion is capable of 
liberating this substance from skeletal 
muscle (meat) and other sources In 
the common form of pernicious ane- 
mia, there is associated with the achlor- 
hydria a deficiency of the digestive ac- 
tivity which liberates this effective 
substance A deficient supply of this 
substance results m the foimation of 
large cells by the bone mairow which 
are destroyed with exceptional readi- 
ness in the blood stream This rapid 
destruction leads to the increased ic- 
terus index, to the increased excre- 
tion of urobilinogen in stools and urine, 
to the increased stores of iron in the 
liver and the spleen with resultant en- 
largement of these organs, and to the 
anemia. The anemia serves as a stim- 
ulus to more rapid red cell regenera- 
tion, giving rise to the tendency for 
nucleated, polychromatophilic and re- 
ticulated red cells to appear m the 
blood stream m increased numbers, 
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thus completing the hematologic pic- 
ture of this disease Organs rich m 
nuclei contain enough of this sub- 
stance (probably not nucleoprotem or 
nucleic acid, but either a digestion 
product of these substances or some- 
thing associated with them in the nu- 
cleus) in readily available form so that 
ingestion m large amounts gives an 
adequate supply e\en m the absence of 
the digestive substance In sprue, the 
failure is probably in absorption (due 
to diarrhea) of the substance after lib- 
eration by digestion, while m the per- 
nicious anemia of pregnancy, it is pos- 
sible that there is a relatively insuffi- 
cient intake of the substance to sup- 
ply the needs of both the mother and 
the fetus 

StntM \RY 

A table showing the results of the 
most important examinations in the 
different types of anemia is given, to- 
gether with a discussion of the funda- 
mental causes of anemias and the dif- 
ferential diagnosis of clinical ane- 
mias A theory of the etiology of 
pernicious anemia is advanced 

Conclusions 

1 The term “secondary anemia” 
should be discarded as it is not suffi- 
ciently descriptive and anemias for- 
merly grouped together under this 


term differ widely in etiology, symp- 
tomatology, blood findings, and in re- 
sponse to different types of therapy 

2 An accurate diagnosis of the 
etiology is essential to the proper treat- 
ment of anemias To facilitate this 
differential diagnosis, a table is pre- 
sented which gives the more important 
laboratory and clinical findings with 
the chief therapeutic indications m 
twenty-eight of the more important 
conditions which may cause or be con- 
fused with anemia 

3 A cause for anemia may exist 
without the development of actual 
anemia, since it is possible for blood 
regeneration to keep pace with blood 
destruction or with hemorrhage 

4 There are only three funda- 
mental causes of anemia, i e , deficient 
formation of red cells or hemoglobin, 
excessive destruction of red cells or 
hemoglobin within the body, and loss 
of red cells and hemoglobin from the 
body These deserve more thorough 
study than they have previously re- 
ceived 

5 Clinical anemias should be stud- 
ied with the object of determining 
what is the relative part played by 
each of these fundamental factors in 
any individual case Criteria to use 
m this evaluation are indicated in this 
paper 
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A Comparative Study of the Use of Whole Liver, 
Liver Extract and Ventriculin*! 

By Hugo A Freund, AB.MD.PACP, and Alvin E Price, A B , M D , 

Detioit, Michigan 


T IIE use of various anti-anemie 
substances in the treatment of 
primary anemia is now well 
recognized and Established m medical 
therapeutics Although spoiadic cases 
ha\e appeared m the hteiatuie in 
which some form of luer theiap) has 
failed, there is abundant evidence 
which demonstrates the undoubted 
value of anti-anenuc substances As 
to their comparative value, however, 
there is relatively little to be found 
which indicates any difference in re- 
sponse to them Thus, Minot and his 
co-workers 1 report that they noted no 
difference in the reticulocyte response 
obtained in the feeding of either whole 
liver or liver extract Ordway and 
Gorham 2 treated nineteen cases with 
liver and six with liver extract, and 
from their study concluded that both 
groups responded equally well David- 
son et al 3 arrived at a similar con- 
clusion In a discussion on the use of 
Desiccated Stomach” in the treat- 
ment of pernicious anemia, Isaacs and 
Sturgis* stated that they were unable 
to find a difference in the course of the 
remission, or m the response of the 

+ From Department of Internal Medicine, 
Harper Hospital, Detroit, Mich 

^Received for publication, September 17, 
1931 


neurologic lesions, with ventriculin 
therapy as compared to that found 
with the use of liver Conner 5 was 
also of the opinion that the results of 
treatment with “swine stomach” would 
compare favorably with those derived 
from the use of hvei or liver extract 
Quite in contrast to the above studies 
are those of Schulten 0 and Berglund 
et al 7 , in which no hemopoietic re- 
sponse with liver extract was found, 
but m which a definite remission re- 
sulted with the use of fresh whole 
liver The case study reported herein 
bears a striking resemblance to the 
above group except that in addition 
to the whole liver and liver extract 
used above, ventriculin (Parke, Davis 
& Company) was also among the 
preparations administered 

The patient under discussion had 
been under our observation on two 
previous occasions, and at both times 
was successfully treated with liver ex- 
tiact At the time of his third admis- 
sion to the hospital, he was in a state 
of relapse with a marked anemia The 
administration of ventriculin, and later 
the use of liver extract, failed to pro- 
duce any significant remission in the 
blood pictuie It was not until the pa- 
tient was given the juice of whole 
liver that a satisfactory erythropoietic 
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response on the pait of the bone mar- 
row was obtained. Because of the 
rarity of such a comparative study m 
the same individual, and because of the 
unusual nature of the results obtained, 
it was thought advisable to report the 
case study m the hope that it might 
offer some aid in the treatment of those 
cases which appear refractory to the 
usual anti-anemic therapy 

Case Summary 

Fust Observation The patient, O B , 
male, aged 20, was first seen on the medi- 
cal service in March, 1929 At the time 
of his first admission he complained of 
weakness, loss of weight, sore tongue and 
paresthesias of the hands and feet Exam- 
ination at that time revealed an emaciated, 
pasty appearing boy with a ptosis of the 
left eyelid, a corneal scar in the left eye 
and an atrophy of the tongue The heart 
was negative except for an apical systolic 
murmur The spleen was enlarged to about 
two fingerbreadths below the costal margin 
and was firm and tender There were no 
objective neurological findings 

The blood picture was that of a primary 
anemia with hemoglobin, 65 per cent, red 
blood cells, 1,710,000, white blood cells, 
9,150 The differential count revealed 76 
per cent polymorphonuclears , 16 per cent 
lymphocytes, and 8 per cent mononuclears 
Red cells showed anisocytosis and poikil- 
ocytosis Gastric contents showed no free 
hydrochloric acid The indirect Van den 
Bergh was slightly positive 

On the basis of the above findings a diag- 
nosis of pernicious anemia was made and 
liver extract therapy instituted (vials IV — 
daily, equivalent to 400 gms fresh raw 
liver) As a result of this treatment the 
patient had a prompt, though compara- 
tively small, reticulocyte response (5 6 per 
cent) and a very definite increase m the per- 
centage of hemoglobin and in the number 
of red blood cells Five weeks after the 
institution of the liver extract therapy, the 
hemoglobin rose to 85 per cent and the 
total red count became 4,000,000 Coinci- 
dent with the remission in the blood pic- 


ture, the patient gained weight and his 
symptoms disappeared 

During the following ten months he re- 
mained symptom free on one quarter pound 
of liver a day with occasional substitution 
of liver extract At the end of this time, 
he became unable to purchase liver and as a 
result some of his former symptoms re- 
turned His blood picture, however, re- 
mained normal (Abortive relapse of 
Isaacs s ) 

Second Observation During the second 
period of observation there was little m the 
general physical and laboratory findings 
which differed from those present at the 
time of the patient’s discharge from the 
hospital ten months previously After only 
a brief period of hospitalization his symp- 
toms disappeared and he was again dis- 
charged on one vial of liver extract, three 
times daily 

For the following six months the patient 
continued on liver extract and remained m 
perfect health At the end of this time, 
however, he became financially unable to 
purchase liver extract, and as a result he 
took no anti-anemic substance During 
this time he lost weight, became weak and 
developed numbness and tingling of the 
hands and feet In addition to this, he 
complained of nausea and vomiting With 
these symptoms he re-entered the hospital 

Third Observation Physical examina- 
tion on his third entrance to the hospital 
revealed little that was not found at the 
time of his first admission There was 
obvious pallor and evidence of considerable 
weight loss The ocular findings were as 
before and the atrophy of the tongue was 
still in evidence The spleen was en- 
larged to the same extent as formerly but 
appeared to be less tender to palpation 
There was no disturbance in the vibratory, 
or motion and position senses m the ex- 
tremities Reflexes were normal Heart 
and lungs were negative 

Laboratory Data Blood count Hemo- 
globin, 50 per cent , red blood cells, 
2,500,000 , color index, 1 1 , white blood 
cells, 4,000, polymorphonuclears, 39 per 
cent, lymphocytes, 60 per cent, eosinophils, 

1 per cent Red cells showed poikilocytosis, 
anisocytosis and polychromatophiha Diam- 
eter of red cells varied between 9 5 and 4 
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n Reticulocytes, 0 4 per cent Blood 
fragility, beginning hemolysis, 04 per cent, 
complete 03 per cent Hematocrit study 
\olutnc percentage of RBC = 29 Blood 
culture and blood Wasscrmann, negative 
Blood nitrogen, 28 6 mgs Blood sugar, 
0 100 per cent Blood cholesterol, 143 
mgs Blood platelets, 383,000 Bleeding 
time, four minutes Coagulation time, four 
and one-half minutes Van den Bcrgli, di- 
rect and indirect, ncgatisc Gastric analy- 
sis (with histamine), no free hydrochlor- 
ic acid (three examinations) Urinalysis, 
negative Urobilinogen, positive Stool 
analysis, normally formed, no blood, ova or 
parasites X-ray examination gastroin- 
testinal, negative, chest, negative except for 
extensive root deposit with exaggerated trunk 
markings throughout both lung fields 

Cumcal Coukss 

First Period During the first eighteen 
days of hospitalization the patient was 
given ventnculm (Parke, Davis &. Com- 
pany), the initial dose consisting of three 
vials daily, (30 gms ) At the end of ten 
days the dose was increased to four vials, 
this being continued for eight days Be- 
cause ot persistent nausea and vomiting, an 
attempt was made to give this preparation 
by rectum (Vials VI, 60 gms), but this was 
unsatisfactory 

During the period of vcntricuhn therapy 
there was no clinical improvement The 
nausea and weakness persisted The blood 
picture showed no appreciable change, the 
reticulocytes increasing to 09 per cent and 
the total red count reaching its highest peak 
of 2,500,000 on the tenth day, this represent- 
■ng a total gain of only 250,000 red cells 
The hemoglobin dropped from the original 
o0 per cent to 38 per cent on the eighteenth 
ay The white count remained low 
t roughout, the differential showing a con- 
stant lymphocytosis, on one occasion reach- 
>ng 86 per cent The polymorphonuclear 
cc Is showed an almost constant shift to 
4 e 4e D While the total blood count 
s owed httle or no change, a study of the 
ood smear revealed evidence of attempts 
at blood regeneration, i e , stippling of red 
lood cells, normoblasts, etc 

hroughout the entire period of ven- 
Hculin therapy the patient had a daily 


temperature elevation varying from 99 to 
100 Careful and repeated urinalyses, sinus 
and chest x-rays, etc, failed to reveal any 
evidence of infection or other cause for this 
febrile reaction 

Second Period During the second period 
the patient was given liver extract (Lilly’s 
No 343, one vial = 100 gms whole liver) 
starting with four vials a day and after 
two weeks increasing this to six vials daily 
The latter dosage was given for one week 
While under this therapy the blood pic- 
ture showed httle change The reticulo- 
cytes rose from 03 per cent at the begin- 
ning of the period to a maximum of 114 
per cent on the eleventh day The red cell 
count increased from 1,230,000 to 2,020,000 
on the sixth day, and then fell to 1,895,000 
The hemoglobin increased from 38 to 48 
per cent over the entire period of three 
weeks The leucocytes remained low 
throughout, only on one occasion reaching as 
high as 8,100 The blood smear showed evi- 
dence of blood regeneration with a tendency 
to a right shift of the leukemoid picture 
Throughout this period also, the patient con- 
tinued to have an unexplained daily tem- 
perature elevation, although the general 
level was below that of the preceding pe- 
riod The general condition showed no ap- 
preciable improvement 

Third Peiiod Following the unsuccess- 
ful use of liver extract, first of three and 
then of six vials a day, the patient was next 
given the juice of one pound of whole liver 
daily The following day the reticulocyte 
count rose from 0 33 per cent to 0 5 per cent 
and on the third day it rose to 9 per cent 
The red count increased from 1,900,000 to 
3,000,000 on the eighth day, the leucocyte and 
differential count remaining practically nor- 
mal throughout The smear showed evi- 
dence of progressive blood regeneration 

On the fifteenth day of “liver juice ther- 
apy” it became obvious that the patient had 
reached a standstill in his blood picture 
The hemoglobin had attained a level of 78 
per cent and the red count had already 
started to drop slightly The juice of 
three pounds of liver was then given daily 
with a resulting progressive increase in the 
hemoglobin and red count On the seventh 
day the hemoglobin rose to 92 per cent and 
the red count reached 4,720,000 The rest 
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of the blood count was normal — the smear 
presenting a normal blood picture 

Coincident with the elevation in the blood 
count there occurred a distinct improve- 
ment in the clinical condition Appetite be- 
came progressively better, nausea and vomit- 
ing ceased, and strength returned The 
temperature elevation persisted 

An attempt to decrease the dose of liver 
juice to that of two pounds daily, resulted 
m a prompt drop in the blood count and a 
recurrence of a characteristic group of 
symptoms, viz, numbness and tingling of 
fingers and stiffness of the neck This 
picture was seen on several subsequent oc- 
casions during a relapse in the blood pic- 
ture Because of this the dose was in- 
creased to its former level with a result- 
ing prompt improvement in the blood pic- 
ture and in the clinical condition of the pa- 
tient 

Realizing the impracticability of taking 
whole liver juice after leaving the hos- 
pital it was thought advisable to try some 
preparation which would be more con- 
veniently used by the patient Although 
liver extract had previously failed it was 
tried again hoping that it would main- 
tain the blood level produced by the whole 
liver The use of three vials a day was 
promptly found to be inadequate, and the 
dose was therefore increased to six vials 
This resulted in a prompt return of the 
blood picture to its former level Two 
weeks later it became necessary to increase 
this to eight vials daily because of a drop 
in the blood count and a return of the above 
described symptoms so characteristic in this 
case of a falling blood picture This proved 
to be adequate for only two weeks, and at 
the end of this time the clinical condition 
of the patient again started to fail Be- 
cause of this the liver extract was supple- 
mented by whole liver (one-third pound 
daily), this resulting in prompt improve- 
ment m the general condition After one 
month on this “combined therapy” the liver 
was omitted from the diet entirely Ten 
days later the amount of liver extract was 
decreased to six vials without any change 
m the blood picture or m the clinical con- 
dition of the patient At the present writ- 
ing this dosage has been further reduced 
to three vials a day The blood count at 


present is hemoglobin, 97 per cent , red blood 
cells, 5,120,000 (on three vials a day for two 
weeks) 

[It has subsequently come to our attention 
that this patient had another relapse during 
which he was cared for in the Simpson 
Memorial Institute for Medical Research, 
Ann Arbor, Michigan While in this insti- 
tution he was successfully treated with in- 
travenous liver extract after the use of 
stomach and liver preparations by mouth had 
failed ] 

Comment 

In a review of the above case study 
several facts are worthy of note One 
is impressed with the successful use of 
whole liver after both liver extract 
and ventncuhn failed There is also 
noted the necessity for large and in- 
creasing doses of anti-anemic sub- 
stances in order to obtain the desired 
blood level 

The first observation is of particu- 
lar interest in this case when it is re- 
called that the patient under consid- 
eration had previously responded well 
to three vials of liver extract a day, 
and even at the present time is satis- 
factorily controlled on similar quanti- 
ties of the same preparation In the 
absence of complicating factors such 
as infection, etc , it is thought that 
such a variation in response at diffei- 
ent periods can best be explained on 
the basis of a different reactive state 
of the bone marrow during the various 
remissions 

The reason for the success of whole 
liver in this case after the other prod- 
ucts had failed is not at once appar- 
ent although several explanations sug- 
gest themselves One might first ques- 
tion the potency of the products used 
The ventncuhn was supplied by the 
manufacturers, Parke, Davis & Com- 
pany, for experimental purposes. The 
liver extract used was the standard 
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pioduct of Rh Lilly & Company (No 

343 ) 

A second explanation lies m the pos- 
sibility of an inadequate dosage of 
these products Unfortunately , the 
adnunistraiion of huger quantities of 
\entricuhn was prevented by the pa- 
tient’s persistent nausea and \onnting 
Final conclusion, therefore, should not 
be drawn regarding the efficacy ot this 
product m this case since only the 
minimum amount could be used It 
will be noted, however, that the usual- 
1) required dosage was admimstcied 
without success A significant eleva- 
tion of the reticulocyte count did not 
occur With li\er extract, although 
a definite reticulocytosis was pro- 
duced. the administration of nearly 
twice the quantity ordinarily requued 
was insufficient to produce any ap- 
preciable increase in the red blood cell 
count In contrast to this, the use of 
proportionately less fresh wdiole beef 
liver as liver juice, was sufficient to 
produce not only the same reticulocyte 
response as that resulting from liver 
extract, but a definite elevation of the 
total red count and percentage of 
hemoglobin as well 

A third explanation, l e , the pres- 
ence of an infection, is suggested by 
the persistent fe\er and the “left 
shift' of the neutrophilic elements of 
the blood That an infection may al- 
ter the response of the blood forrn- 
ln g or gans to anti-anemic substances is 
illustrated in the recent case report of 
Smithburn and Zerfos 0 In an earhei 
publication by Minot, Murphy and 
tetson 1 , the depressant action of m- 
ections on bone marrow was also em- 
phasized In this case, as alieady 
stated, no focus of infection could be 
°und Of further importance m this 


connection is the fact that the fever 
was not confined to the period of 
ventricuhn and livei extract therapy, 
but continued thioughout the adminis- 
tiation of whole liver juice as well 
The failure of the above suggestions 
to account foi the results in this 
case, leads one to suspect that the ex- 
planation may he m the composition 
ot the whole liver m contrast to that 
of liver extiact or ventricuhn The 
question, therefore, arises — does whole 
liver contain some principle not pres- 
ent in either of the other two sub- 
stances, oi piesent in lesser quantity, 
which renders it more effective in its 
action on the hemopoietic system 
when the latter is in a state of marked 
depletion ? That some difference does 
exist between the effect of these vari- 
ous substances on blood forming tissue 
is suggested by the eosmophilia re- 
sulting from the use of whole liver 
m contrast to the absence of this re- 
sponse with the use of liver extract 
(Meulengracht and Holm 10 and oth- 
ers 11 ’ 12 The absence of this effect 
W'lth ventricuhn has also been noted 
(Goldhamer 13 ) ) Likewise, the special 
effect of whole liver on hemoglobin 
formation as compared to that result- 
ing fiom the use of liver extract is 
further evidence of the difference of 
effect of these substances (Isaacs, 
Sturgis and Smith, 14 and others 15 ) To 
explain a variation in erythrocytic re- 
sponse on the same basis is, of course, 
conjectural, but would nevertheless ap- 
pear worthy of consideration 

The second observation mentioned 
above in which it was noted that 
larger quantities of anti-anemic sub- 
stances were required for adequate 
stimulation of the bone marrow has 
already been noted by others Thus 
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Mmot and his co-workers 1 * 3 * 5 were able 
to produce a secondary reticulocyte 
response together with a marked in- 
crease in the total red cell count after 
feeding laiger quantities of liver pulp 
In our case there developed a sec- 
ondary reticulocyte response imme- 
diately upon the administration of 
fresh whole liver juice and simultane- 
ously with this, a definite elevation m 
the total red count and percentage of 
hemoglobin Further increase in the 
amount of liver was then required to 
attain the maximum blood level de- 
sired As already stated in the dis- 
cussion of the case early attempts at 
decreasing the quantity of whole liver 
as well as substituting liver extract 
for the latter were unsucessful in 
maintaining the desired blood picture 
It was not until two and one-half 
months after the institution of liver 
therapy that substitution by liver ex- 
tract became possible Such an ob- 
servation as this, in the absence of 
complicating factors, would lead one 
to postulate that the response of the 


bone marrow in some cases, and at 
certain periods, is dependent upon the 
“quantity” of the anti -anemic sub- 
stance administered as well as the 
“quality” as already discussed above 

Summary 

A case of primary anemia is pre- 
sented which failed to respond to both 
ventncuhn and liver extract, but 
which later responded satisfactorily to 
the juice of whole liver 

Attention is also drawn to the fact, 
that larger and increasing doses of 
anti-anemic substance were required 
to produce and maintain the desired 
blood level 

It is suggested that in those cases 
which prove resistant to the usual 
“anti-anemic extracts”, whole liver be 
given a trial It is further suggested 
that large quantities of the anti- 
anemic substance be given before the 
case be considered refractory 

We wish to thank Mr Emil Schleicher of 
Parke, Davis and Company, for his technical 
and material assistance in the study of this 
case 
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If You Have a Persistently High Blood Pressure 

CCJF YOU have passed the milestone of middle life, you should develop a 
X hobby of some type, which is interesting, pleasant, and not a part of your 
daily employment or thought Secondly, you should teach an understudy, if 
you are m business, to take charge of your affairs from time to time, so that 
when that day comes when you should play a less active role in the manage- 
ment of your affairs than formerly, it will lessen that inevitable anxiety which 
will confront you when you realize that youi endurance and physical fitness 
are becoming less 

“Finally, if you represent that large group of despondents who have high 
blood-pressure disturbances as a part of their general body let-down, allow 
me to say a word of cheer If your body were a mechanical thing, manipulated 
by a motor, with bearings and joints that were dependent upon protection, 
adjustment, and lubrication in a manner similar to that of the automobile, and 
‘f life’s journey were traveled along a rough and rugged road which ended 
m precipitate heights, and you wished to reach life’s goal of matured years, 
you could do any one of the following three things Lighten your daily loads, 
protect the wear and tear of your machinery, or smooth out the roadbed 
(From Hozt/s Yoto Blood Pressure * by Clarence L Andrews, MD, 
F A C P , The Macmillan Company, 1931 ) 



Raynaud’s Disease Affecting Men*f 

By Edg AR V Au.en, M D , F A C P , and G^oece E Beowk M D E A C P 

Rochester , Minnesota ’ ,hACP ’ 
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Of that found ,/org Jc d.sise o V!** ~ t0r S ^ 

the peripheral artene“ Vanous *** boundary 

writers have given the incidence of 0 

Raynaud’s disease ,n the female as * Present Study 
from 60 to 90 per cent, and a criti- ^ diagnosis of Raynaud’s disease, 
cal survey of the reports of cases of- Uncom Phcated by scleroderma or 
fered as examples of Raynaud’s dis tro P blc changes, and unassociated with 
ease in the male has given evidence arthntls ’ has been mad e m 150 cases 
of an exceedingly high proportion of at A/pa ^° Clinic The character- 
erroneous diagnoses 1 Many such 1StlC s ^ m P toms °t vasomotor episodes 
cases represented classical examples of ^ discoloration of the skin of the 
thrombo-angntis obliterans n gers or toes, occurring bilaterally 

The criteria for diagnosis of Ray- SnC * lnterm, ttently, were present m 
naud’s disease are as follows (1) ever ^ m stance Males comprised sev- 
episodes of change in color, of the enteen these 150 cases (12 per 
vasospastic type, excited by cold or Cent ^’ but m or dy seven of these sev- 
emotion, (2) bilaterality , (3) pres- enteen P er cent of 150) could the 
ence of normal pulsations m the pal- dla £ nosis be substantiated on the basis 
pable arteries, (4) absence of gan a dditional requirements of long 

grene, or its limitation to minimal duratl0n of symptoms and of demon- 
grades of cutaneous gangrene ("S') stratl on of absence of such conditions 
absence of any primary disease which ^ CervicaI nb> and or £ amc disease of 
might be causal, such as cervical rib ^ penpheraI arterial system 
or organic disease of the nervous svs- In Gach ° f the remamin & ten cases 
tern, and (6) symptoms of two years ^ tabI , e ^ the diagnosis "probable Ray- 
r»r nf i~ j naud’s disease” was made, in each m 


' ' y £ 

or of longer duration 

* Fr °m the Division of Medicine, The 
Mayo Clinic, Rochester, Minnesota 
.Submitted for publication, December 9 
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stance some objection could be of- 
fered to the diagnosis of true Ray- 
naud’s disease These objections are 
as follows in cases 1 and 8 the dura- 
tion of symptoms was only four and 
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six month*, respcctnely , in case 2, 
rudimentary cervical rib was demon- 
strated roentgenologicully although it 
probably was not of significance, in 
cases 3, 4, 5, 6, 7, S, 9, and 10, specific 
notation as to presence of pulsation 
was lacking, and m case 6, there was 
no notation as to the duration of symp- 
toms Gross evidence of obstructive 
arterial disease was not present in any 
of the cases How ever, m those cases 
in which there was no specific men- 
tion of pulsations in the peripheral ar- 
teries, the possibility of the presence 
of arterial disease characterized by oc- 
clusion cannot be excluded 

In seven of the seventeen cases (41 
per cent) there was evidence of 
functional or neurotic disturbances, 
such as dizziness, nervousness, flatu- 
lence, vague gastric distress, biologic 
inferiority, or cardiac neurosis The 
incidence of these disturbances exceeds 
by 17 per cent that found in a group 
of females with Raynaud’s disease 

The ages of sixteen of the patients 
at the onset of symptoms were as fol- 
lows first and second decades of life, 
eight cases , third decade, three cases , 
fourth decade, five cases In the re- 
maining case the age at onset of the 
symptoms was not known This em- 
phasizes the fact that Raynaud’s dis- 
ease is a condition of youth and mid- 
dle age In a series of 115 females 
with uncomplicated Raynaud’s dis- 
ease, 77 per cent of the patients man- 
ifested their first symptoms before the 
age of forty years 

Data on height and weight were 
available in fifteen of the seventeen 
cases Comparison with standard 
tables based on age and height and 
allowing a variation of plus or minus 
10 pounds, disclosed that three of the 


patients (20 per cent) were over- 
weight, seven (47 per cent) were of 
normal weight, and five (33 per cent) 
were underweight In this small series 
of cases, such a distnbution is prob- 
ably of no significance For compan- 
son among women with Raynaud’s 
disease, the thin, asthenic type of per- 
son is more frequently seen, of 112 
women, 50 per cent were underweight, 
35 per cent of normal weight, and 15 
per cent of more than normal weight 

Forty-seven per cent, eight of the 
seventeen men, were unmarried For 
comparison 40 per cent of 121 women 
with the same type of Raynaud’s dis- 
ease were unmarried The compara- 
tive youth of a number of the male 
patients doubtless accounts for their 
being unmarried 

Comment 

A convincing explanation of the low 
incidence of Raynaud’s disease among 
men, as compared with women, has 
not been offered Equally as difficult 
of explanation is the comparatively 
high incidence (98 per cent) among 
men 2 of thrombo-angntis obliterans 
Considerable weight in diagnosis can 
be given to the predilection of these 
two diseases for the respective sexes 
If a novice in the diagnosis of pe- 
ripheral vascular diseases were shown 
100 women and 100 men known to be 
affected with either Raynaud’s disease 
or thrombo-angiitis obliterans, he could 
arrive at the correct diagnosis in 90 
per cent of the cases with no further 
knowledge than that of the sex of the 
patients The presence of the other 
10 per cent, however, emphasizes the 
necessity of careful development of 
the clinical history and of examination 
with assiduous attention to details 

Our studies have indicated that men 
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Table 

Summary or Cases or Raynaud's Disease Affecting Men 


Diagnosis 

* 

CASE 

AGE, YEARS 

EPISODES OF DISCOLORATION 

REGION 

DURATION, 

YEARS 

TYPE 

| 

t/1 

« 

w 

►H 

Vi 

TOES 

o 

a 

bJ 

2 

RUBOR 

CYANOSIS 

< 

S 

% 

kJ 

S 


1* 

24 

Yes 

Yes 

10 

Yes 

No 

Yes 

Yes 


2* 

4& 

Yes 

Yes 

3 

Yes 

Yes 

No 

Yes 

True 

3* 

49 

Yes 

Yes 

5 

Yes 

No 

No 

Yes 

Raynaud’s 

4* 

19 

Yes 

No 

4 

Yes 

No 

Yes 

Yes 

Disease 

5* 

39 

Yes 

No 

20 

Yes 

No 

No 

Yes 


6* 

18 

Yes 

Yes 

9 

Yes 

Yes 

No 

Yes 


7* 

28 

Yes 

No 

12 

Yes 

Yes 

Yes 

Yes 


1* 

37 

No 

Yes 

033 

Yes 

No 

No 

Yes 


2* 

43 

Yes 

No 

15 

Yes 

No 

Yes 

Yes 


3** 

54 

Yes 

Yes 

10 

Yes 

No 

No 

Yes 

Probable 

4** 

40 

Yes 

No 

30 

No 

No 

Yes 

Yes 

Raynaud’s 

5** 

49 

Yes 

No 

6 

Yes 

No 

No 

Yes 

Disease 

6** 

33 

Yes 

No 


Yes 

No 

No 

Yes 


7** 

54 

Yes 

Yes 

40 

Yes 

No 

Yes 

Yes 


8 *** 

30 

Yes 

No 

05 

Yes 

No 

No 

Yes 


9** 

28 

Yes 

No 

5 

Yes 

No 

Yes 

Yes 



26 

Yes 

No 

10 

Yes 

Yes 

Yes 

Yes 


* Denotes normal pulsations m the radial, ulnar, dorsalis pedis, and posterior tibial ar- 
tenes 

** Denotes no information regarding pulsation 

*** Denotes normal pulsation in the radial artery and no information regarding pulsa- 
tion in the ulnar, dorsalis pedis, and posterior tibial arteries 


die paiticulaily subject to oigamc de- 
lcUigement and women particularly to 
functional derangement of the pe- 
upheial vascular system Whether 
this is because men and women live 
and woik at diffeient paces, whether 
the reason is that women secrete a 
protective hormone denied to men, or 
whethei the explanation lies in the 
diffeient tendency of members of the 
two sexes to acquire diseases of which 
neuiosis is an element is not known 

Summary 

The condition of seven men met all 
the lequuements for a diagnosis of 


Raynaud’s disease In an additional 
ten cases, the diagnosis was probable 
Raynaud’s disease Of all patients af- 
fected with uncomplicated Raynaud’s 
disease, about 5 per cent were men 
(seven cases of ISO) In an addi- 
tional 7 per cent of uncomplicated 
cases, also (ten cases of 150), the pa- 
tients were men , in this 7 per cent of 
cases, the diagnosis seemed warranted 
but some objection could be raised to 
it Possible reasons for the predilec- 
tion of penpheial vascular diseases for 
one or the other* of the two sexes aie 
mentioned m the paper 
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Does Liver Therapy Benefit the Diabetic?*? 

By Ei.ML.it l< Smringhujs, M D , FACT, Madison, Wisconsin 


A S a consequence of the reports 
of Blotner and Murphy 1 a 
number of trials ha\e been 
made m this hospital with hvei ther- 
apy for diabetes melhtus The first of 
these was made with feeding of whole 
liver, 180 grams daily, to two cases of 
clinically urn arming tolerance The re- 
sults gave no encouragement at that 
time (1929) In July, 1930, our at- 
tention was directed to the possible 
merits of a mixture of an extract of 
horse lner, horse blood, with hypo- 
phosphites, alcohol, and saccharin, re- 
ferred to below as “lner mixture” 
The manufacturers of a certain com- 
mercial horse lner and blood mixture 
had reports from two clinicians that 
this preparation had apparently been 
0 marked benefit to some diabetic 
patients This mixture has been pre- 
pared and marketed for the tieatment 
°f anem ias other than pernicious ane- 
m, a Consequently the manufactur- 
ers prepared the special mixture de- 
scribed above, omitting the sugar and 
gycerol from the usual commercial 
ormula Late, on lequest they sup- 
Pied also simple aqueous liver ex- 
racts, preserved with 16 pei cent 
aco °l t a nd dried residue from aque- 

the Department of Medicine and 
g . lsconsin General Hospital, Univer- 
y ° Wisconsin, Madison, Wisconsin 
1911 ecetvet * * or Publication, August 10, 


ous livei extiact Since careful clin- 
ical records were not available from 
the clinicians who had first reported 
on the ordinary mixture, they were 
eagei to have dependable studies of 
such products made before any at- 
tempt was made to enter into commer- 
cial production These materials were 
made under the personal supervision 
of the chemist at the packing plant 
The commercial use of meat from the 
hoise lias been developed to a large 
extent by this firm, both for foreign 
tiade and for the production of com- 
pounded rations for small animals in 
this country The selection of animals 
and the plant conditions are appar- 
ently excellent This report therefore 
applies entirely to the use of material 
from the liver of the horse 
The first patient studied was a 15 
yeai old girl who had been diabetic 
for four years She required 105 units 
of insulin daily with a maintenance 
diet An attempt was made to replace 
insulin with “liver mixture”, but a 
precomatose condition was apparent 
m 24 hours after insulin withdrawal 
A few days later an attempt was made 
to reduce the insulin dose by substi- 
tuting the oral preparation for 20 units 
of insulin When 85 units were com- 
bined with 15 cc of “liver mixture” 
before each meal for one week there 
was no evidence of benefit An in- 
crease to 30 c c three times daily was 


1387 



1388 


Elmer L. Sevnnghaus 


no better After a nme day interval 
a simple aqueous liver extract was 
tried for seven days without benefit 
Thereupon a liver press juice was sub- 
stituted for six more days. Through- 
out this period 95 units of insulin were 
administered daily, in spite of which 
there was slight ketosis and glycosuria 
as marked as when insulin was given 
alone. 

At the same time a young man 
was treated with “liver mixture” as 
soon as it had been found that on a 
standard 1525 calorie diet he excreted 
14 4 to 16 5 grams of sugar daily 
With the use of 30 cc of the oral 
preparation before each meal for three 
days his glycosuria rose to 23 8 to 27 5 
grams, with unabated ketosis With 
the use of 30 units of insulin daily he 
was free from glycosuria and ketosis 
while using a 2270 calorie diet 

An emaciated diabetic man of 40, 
weighing 100 pounds, was found to 
maintain his weight on a 1965 calorie 
diet While using 10 units of insulin 
daily he had only traces of glycosuria, 
with infrequent positive mtroprusside 
tests on the urine Blood sugar values 
of 187 to 199 mg per 100 cc were 
obseived in the morning Addition to 
this routine of “liver mixture” in doses 
of 15 cc three times daily for five 
days, then of 30 c c before each meal 
for six days, was ineffective There 
were no consistent changes m glyco- 
suria, weight, or the level of blood 
sugar Ketosis did not occur during 
the last week of this trial, but it was 
absent except for three days in the fol- 
lowing three weeks when insulin alone 
was used at the same level as before 

A 57 }ear old man with dry gan- 
grene of several toes was found to 
lose 14 7 to IS 2 grams of sugar 


while on a 1525 calorie diet There 
was no ketosis The use of “liver 
mixture”, 15 c c before meals for six 
days, was followed by an apparent im- 
provement, with glycosuria less than 
six grams on four of the six days 
Use of the simple extract of liver m 
15 cc doses for five days, in 30 cc 
doses for three days, and of the liver 
press juice in 30 cc doses for five 
days gave similar results When only 
the diet was used as treatment the re- 
sult was just as good, with glycosuria 
continuing to vary from 3 to 8 grams 
daily During the period of observa- 
tion the morning blood sugar had 
dropped from its original level of 200 
mg to 80 mg six days after stopping 
liver press juice The use of insulin 
in two doses of 5 units each abolished 
all glycosuria This case had evident- 
ly made the usual improvement m 
sugar tolerance which must be at- 
tributed to dietary restriction alone 
The liver treatment cannot be con- 
sidered responsible for even this slight 
improvement 

It was considered possible that 
absorption of some insulin given by 
mouth might be facilitated by liver 
materials in a way similar to that 
claimed by Stephan 3 Therefore a 
trial was made by mixing insulin in 
a solution of the liver and blood ex- 
tracts only, the materials used for 
making the “liver mixture” The pa- 
tient was a male, aged 33, who re- 
quired 52 units of insulin to remain 
free from glycosuria and ketonuria 
on a 2270 diet When the insulin was 
<men in the tissue extracts by mouth, 
the dose and time being the same, 
crlycosuria reappeared The insulin 
doses iv ere doubled without any bene- 
fit The loss of sugar was similar 
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during the periods with such therapy 
and during intervals when only the 
lner and blood extract were adminis- 
tered, or for two days without ther- 
apy A return to the use of 52 units 
of insulin promptly lestored the bal- 
ance of the patient There is no reason 
to conclude that the insulin given by 
mouth to this patient had any effect 
Following this series of negative 
results it was thought best to try an 
exact duplication of some of the work 
reported bj Blotner and Murphy 1 
An aqueous extract of h\er was heated 
to S0°C , and the precipitated mate- 
rial was dried m an air current of 40° 
to 50° C This tieatmcnt is said by the 
abo\e authors to leave the activity of 
their preparations unaffected The 
dry material from one pound of liver 
was estimated to be 24 grams The 
use of 8 grams of this powder with 
each meal w'as easily arranged, this 
should be the equivalent of the in- 
gestion of one pound of liver daily so 
tar as the substances m such a prepa- 
ration are concerned 


A male patient, aged 23, using 1965 
calories and 35 units of insulin had 


flight morning glycosuria, minim: 
amounts of acetone in the urine, an 
his blood sugar was 143 and 140 mi 
°n two mornings The use of 2 
grams of dried liver powder as abo\ 
made no change in the urine finding 
the blood sugar after two days wz 
36 mg m the morning , there were n 
insulin reactions 


Another patient, aged 14, .... 
the same insulin dose and the , 
diet, but had no traces of acetor 
the urine In this case the in 
was withheld and the 24 grams < 
°f liver powder administered Gh 
Una an d ketonuna reappeared anc 


blood sugar rose from 120 mg to 167 
mg The liver powder was continued 
and the insulin doses were raised 
gradually Not until after two days 
on the original dose of 35 units was the 
glycosuria and ketonuria abolished 
Further trials of this powder were 
made by giving it with the usual 
breakfast and insulin, following which 
series of blood samples were taken 
On the preceding day a control ob- 
servation was made The protocols 
for two such cases are given m the 
table It seemed in patient “M” that 
the blood sugai was less variable on 
the morning when the liver powder 
was given The advantage is certain- 
ly not great In the case of “A” the 
difference between the two curves is 
within the limits of variation com- 
monly seen on successive days 

For the supply of materials as de- 
sired and for the cost of hospital 
study for these cases grateful ac- 
knowledgement is made to the Chap- 
pel Bros , Inc , of Rockford, 111 Their 
chemist. Dr A E Meyer, reports that 
he had made numerous attempts to de- 
tect activity of these and other liver 
preparations in rabbits, normal dogs, 
totally and partly depancreatized dogs, 
but without any convincing evidence of 
antidiabetic action 

We fail to find evidence that there 
is antidiabetic activity in the “liver 
mixture” or in the alcoholic extracts 
of liver and blood, liver alone, or m 
a press juice prepared from horse liver 
A dried powder of the heat precipi- 
tate from aqueous liver extract was 
tried by methods similar to those used 
by Blotner and Murphy, but without 
any favorable result No explanation 
is suggested for the failure to confirm 
the work of these authors, but the re- 
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suits reported agiee with the nega- Best, 3 * Soskin, Binswanger, and 

tive results of dePencier, Soskm, and Strouse, 1 * as well as of Root 5 


Table or Blood Sugar Values 
patient "m” 


TIME, HOURS 

BLOOD SUG\R, mg 

PER 100 CC 


USUAL DAY 

WITH LIVER POWDER, 16 gm 

0 

136 

125 

Insulin, 15 U 



Breakfast 



1 

97 

128 

2 

175 

123 

3 

117 


4 

73 

115 

PATIENT "a" 

True, hours 

BLOOD SUGAR, mg 

PER 100 CC 


USUAL DAY 

WITH LIVER POWDER, 16 gm 

0 

160 

179 

Insulin, 



Breakfast 



1 

144 

163 

2 

156 

162 

3 

121 

123 

4 

118 

108 


Breakfast, both days Protein, 18, Carbohydrate, 17, Fat, 51 grams 
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Primary Sclerosis of the Pulmonary Artery* t 

Report of a Case 

B\ Edgar R Pu\d A P> , M D , F A C I* and Thomas B Phinizy, M D , 

Augusta, Gcoigia 


A rteriosclerosis of the 

pulmonary aitery may be pri- 
mary or secondary The pri- 
mary t>pe is rare and affects the small 
arteries and the arterioles of the pul- 
monary circulation with or without ac- 
company ing arteriosclerotic changes 
m the larger branches The sclerotic 
changes in the small arteries produce 
narrowing and even obliteration of the 
lumen, thereby causing an increase in 
the pulmonary blood pressure fol- 
lowed by dilation and hypertrophy of 
the right side of the heart and finally 
cardiac failure There aie no ante- 
cedent pulmonary or cardiac changes, 
and, according to Steinberg, 1 the use 
of the term primary sclerosis of the 
pulmonary artery is justified only 
when arteriosclerosis of the greater 
circulation is minimal or entirely ab- 
sent 

Secondary sclerosis of the pul- 
monary artery is considered to result 
from mitral disease, cardiac abnormali- 
ties, emphysema, pleural adhesions, 
chronic bronchitis, or it may be inci- 
dental to a generalized arteriosclerosis 
In the periodical literature certain 
cases of sclerosis of the pulmonary 

*From the Medical Department of the 
University of Georgia, Augusta, Georgia 
tReceived for publication, August 10, 
1931 


artery are lef erred to as Ayerza’s dis- 
ease It is probable that some of these 
are primary and some secondary The 
syndrome, Ayerza’s disease, charac- 
terized by dyspnea, cyanosis, poly- 
cythemia and hypertrophy of the right 
heart, was described by Ayerza in 1901 
in his lectures at Buenos Aires He 
recognized the pathology of these cases 
as arteriosclerosis of the pulmonary 
artery, and spoke of the patients as 
“black cardiacs” Syphilis is consid- 
ered a prominent etiological factor m 
this disease, but two opposing views 
are advanced with regard to the time 
of onset of the sclerosis, the discus- 
sion turning on whether the disease is 
primarily caused by the arteriosclerosis 
of the pulmonary artery, or whether 
the sclerosis is secondary to ante- 
cedent changes in the lung In 
Ayerza’s disease, Escudero 2 main- 
tains that chronic syphilitic bron- 
chitis is the first phase, characterized 
by polycythemia, and that the second 
phase presents, m addition, sclerosis of 
the pulmonary artery, peribronchial 
sclerosis and hypertrophy of the right 
heart This view receives the support 
of Brachetto-Bram 3 who thinks that 
the term, Ayerza’s disease, should be 
restricted to cases in which each of 
the two phases is complete, the chron- 
ic broncho-pneumopathy with pro- 
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nounced polycythemia and the chronic 
cardio-angiopathy with insufficiency 
of the right heart In a review of 
cases of Ayerza’s disease, Cheney 4 also 
states that a definite preliminary stage 
is apparently necessary for the final 
development This essential ante- 
cedent is a chronic bronchitis of from 
one to twenty-five years duration ; 
and Staffien 5 defines Ayerza’s disease 
as a condition that occurs m young 
people or persons of mature age 
whose history reveals a bronchial af- 
fection, extending over a long period 
of time, accompanied by bronchopul- 
monary sclerosis and emphysema and a 
sclerosis of the pulmonary artery 
The possibility of advanced second- 
ary sclerosis should be borne in mind 
m considering cases of Ayerza’s syn- 
drome, because secondary sclerosis, 
while usually confined to the largei 
branches of the pulmonary artery, 
may in advanced cases affect the 
smaller arteries and give rise to the 
same symptoms that are produced by 
primary sclerosis 

Arrillaga , 8 however, concludes that 
m Ayerza’s disease, sclerosis of the 
pulmonary artery is primary and due 
to the Spirochaeta pallida, and that the 
arterial changes may or may not be 
accompanied by lesions m the bronchi 
and lungs, and that when lesions oc- 
cur m the bronchi and lungs they are 
secondary to the sclerosis of the pul- 
monary arteries Since Ayerza’s dis- 
ease is a term that has probably been 
used to designate both primary and 
severe secondary sclerosis of the pul- 
monary artery, it is probably better to 
distinguish cases as primary or second- 
ary 

In the pulmonary artery arterioscle- 
rotic changes of a moderate degree 
are not uncommonly seen at *he nec- 


ropsy table, incidental to a general- 
ized arteriosclerosis or as a result of 
chronic cardiac and pulmonary lesions, 
and according to War thin 7 such sec- 
ondary changes are without clinical 
significance Cheney , 4 Miller , 8 and 
Rosenthal 0 distinguish primary and 
secondary artenoscleiotic changes in 
the pulmonary artery, in the primary 
type the smaller arteries are affected 
and m the secondary type the me- 
dium-sized and larger vessels are in- 
volved Hare and Ross , 10 m a leview 
of the literature on sclerosis of the 
pulmonary artery, admit the occur- 
rence of sclerosis as a complication of 
some antecedent cardiac or pulmonary 
condition, but they have collected 
twenty-three fully reported and au- 
thentic cases of a group in which the 
signs and symptoms were due to al- 
terations m the pulmonary arteries 
themselves and m which no antecedent 
cardiac, pulmonary or bronchial le- 
sions were present. To this group 
they add one of their own They em- 
phasize in the primary type the oc- 
currence of obliterative endarteritis of 
the small arteries which may be fol- 
lowed by dilation and atheroma of the 
larger vessels Rosenthal 0 considers 
primary arteriosclerosis of the pul- 
monary artery a definite clinical entity 
and m a study of three cases, he found 
the most pronounced changes in the 
small arteries with evidence of pro- 
gressive changes to the medium-sized 
and larger vessels Giuffrida 11 distin- 
guishes primary arteriosclerosis with 
productive changes, with a tendency to 
obliteration of the lumen of the small 
arteries, from secondaiy sclerosis that 
results from hypertension in the pul- 
monary circulation In primar) scle- 
rosis changes in the mediuni-si/ed and 
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larger arteries need not necessai tly oc- 
cur 9,10,13 

From this renew it is evident that 
there is general agiecment that scle- 
rosis of the pulmonary artery may be 
secondary to changes m the heait and 
lungs, as initial disease, emphysema, 
pleural adhesions and chionic bion- 
clutis and also may be incidental to 
generalized arteriosclerosis When 
sclerosis results from these conditions 
it is the mam tiunk and larger 
branches that are affected by the usual 
arteriosclerotic changes, intimal thick- 
ening and degeneiation, medial degen- 
eration and dilation of the \essels 
These changes are as a rule without 
clinical significance, or are over- 
shadowed by sj mptoms that are pro- 
duced by the primaiy disease 

There is also recognized, as an 
entity, primary sclerosis of the pul- 
monary artery, affecting the small 
branches and obliterative in type, and 
this form is frequently" accompanied or 
followed by arteriosclerotic changes in 
the larger branches This type of 
arteriosclerosis has been compared to 
the arteriosclerosis affecting the small 
arteries of the kidney 1 Primary scle- 
rosis of the pulmonary artery is rare 
and unless borne in mind can easily 
be overlooked clinically It is more 
common in males and occurs in adults 
usually before the sixth decade The 
changes m the aiteries are responsible 
for the signs and symptoms, such as 
cyanosis, polycythemia, dyspnea, he- 
moptysis, and frequently somnolence, 
vertigo and heart pain, anasarca and 
passive congestion of the liver, spleen, 
kidneys, and intestines follow, dila- 
tion of the right side of the heart and 
usually dilation of the trunk of the 
pulmonary artery are evident Cyano- 
sis may precede the cardiac failure by 


several years 0,13 The specific findings 
at necropsy" aie arteriosclerosis of the 
small pulmonaiy arteries with vary- 
ing changes in the alveoli and the 
bronchi of a fibrotic nature, and di- 
lation and hypertrophy of the heart, 
particularly of the right side 

The etiology is not clear Syphilis 
is given the prominent role by many 
authors, but the possibility 

of damage due to the inhalation of 
gases and particulate matter is sug- 
gested by Rosenthal , 9 and in a case re- 
ported by Staffien 5 the patient was a 
heavy smoker Rheumatism may also 
be considered an etiologic factor Von 
Glahn and Pappenheimer 10 have de- 
scribed changes in the arterioles of 
the lungs in cases of rheumatism and 
they state that the healed lesions may 
develop a picture that simulates ob- 
literative endarteritis In a case re- 
ported by Steinberg 1 the symptoms of 
sclerosis were preceded by a severe 
rheumatic polyarteritis Giuffrida 11 
thinks that the arteriosclerosis of the 
pulmonary circulation is of a constitu- 
tional type 

For the purpose of clarity it is con- 
venient to consider sclerosis of the pul- 
monary artery as showing the same 
types of sclerosis that are observed 
m the systemic arteries Syphilitic 
mesartentis has been described , 7,17,18 
and the changes in the pulmonary ar- 
tery are identical with those seen in the 
aorta, affecting as they do the first 
part of the pulmonary artery Ordi- 
nary atheroscleiosis occurs in the pul- 
monary artery and involves the larger 
branches, it is usually secondary to 
cardiac or pulmonary changes or inci- 
dental to a generalized arterioscle- 
rosis And finally an obliterative end- 
arteritis of the smaller arteries occurs, 
which may or may not be associated 
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with lesions in the larger vessels 
This type is of importance because of 
the resistance offered to the pulmonary 
circulation Cardiac failure follows 

Case Report 

The patient, a negro male, 40 years of 
age, was first admitted to the University 
Hospital, October 11, 1926 He was a 
tinner by trade and was not accustomed to 
hard manual labor There was a history 
of gonorrhea but not of syphilis There 
was no history of respiratory infections 
prior to the onset of the present illness 
His first symptoms were those due to con- 
gestive heart failure, and set in four 
months prior to his admission to the hos- 
pital The chief complaints were shortness 
of breath, cough, hemoptysis, dizziness and 
swelling of the legs At the time of ad- 
mission the clinical picture was that of a 
severe cardiac break, with failure of the 
right side of the heart and the usual signs 
and symptoms of visceral passive con- 
gestion After the establishment of com- 
pensation he was discharged November 6, 
1926 There were thirteen subsequent ad- 
missions with only slight variations m the 
clinical picture On one admission the red 



Fig 1 Longitudinal and cross section 
of a small pulmonary artery, the media is 
hypertrophied There is a nodular thicken- 
ing of the intima, almost occluding the 
lumen x 250 


cell count was 6,000,000, on three admis- 
sions, 5,000,000 or above, on four, 4,500,000 
or above, and on six admissions, between 
4,000,000 and 4,500,000 While the red cell 
count did not invariably present a true 
polycythemia, m our experience with negro 
cardiac patients, a red cell count of 4,000,000 
is above the average The blood pressure 
varied between 170/135 and 110/85, a con- 
stant low pulse pressure and high diastolic 
pressure On three admissions cyanosis 
was recorded as an objective sign This 
is of particular significance because the pa- 
tient was a negro and cyanosis can easily 
be overlooked in one of this race Right 
sided heart failure was dominant in all four- 
teen admissions The blood Wassermann 
reaction varied on two admissions it was 
, once, -f — I — {- , once, + , and nega- 
tive at other times On the eleventh admis- 
sion the Kahn reaction was +- j- In the 

early course of his illness, over a period of 
eleven months, he received three injections 
of neoarsphenamine of 0 6 gm each, without 
evident improvement The cardiac breaks 
occurred at shorter intervals during the 
course of observation, and the establish- 
ment of compensation became increasingly 
difficult, necessitating massive venesections 



Fig 2 Cross section of a pulmonary 
arteriole The intima is thickened and the 
lumen is almost obliterated There are 
small areas of degeneration of the intima 
x 500 
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during the last three admissions The pa- 
tient succumbed March 11, 1931, approxi- 
mate!} five >ears after the onset of symp- 
toms A necropsy was performed three 
hours after death 

Necropsy The body was that of a well 
nourished negro male oi some 45 years of 
age, 172 cm m length, and of estimated 
weight of 95 kg There was considerable 
edema so that the skm was tense The su- 
perficial veins of the neck were distended 
A slight excess oi clear fluid was found m 
the peritoneal, and both pleural, cavities A 
few fibrous adhesions bound the bases of the 
lungs to the parietal pleura The lungs 
were heavy and soggy, and crepitant 
throughout The cut surfaces were dark 
rtd, much fluid blood flowed from the cut 
vessels There was 100 cc of clear fluid 
in the pericardial sac The heart weighed 
675 gms All chambers were dilated and 
filled with blood, on the left side fluid, 
and on the right coagulated The endo- 
cardium was smooth but in the left atrium 
and ventricle it was slightly thickened Of 
the valves there was nothing noteworthy 
The measurements in centimeters of the 
valve orifices were as follows aortic, 7, 
pulmonary, 7 5, mitral, 12 5, and tricuspid, 
15 cm The wall of the left ventricle was 


1 7 cm in thickness and of the right ven- 
tricle, 05 cm A few yellow patches were 
seen in the mtima of the aorta, increasing 
in number downward The wall of the in- 
ferior vena cava was noticeably thickened 
A few raised yellow patches were seen in 
the mtima of the coronary arteries There 
was passive congestion of the liver, spleen, 
kidneys, and intestines 
Microscopical sections revealed nothing 
noteworthy except in the lungs The most 
striking change m the sections from the 
lungs was the prominence of the small 
arterioles They were tortuous and the 
walls were thickened, the thickening be- 
ing due to an increase in the width of the 
media Both the muscle and the elastic tissue 
of the media were hypertrophied The 
lumina were narrowed In some of the 
smaller arteries and in the arterioles there 
was an increase in the thickness of the m- 
tima due to fibrosis Occasionally the 
lumen of a small arteriole was almost ob- 
literated by a proliferation of cellular con- 
nective tissue, m which were small endo- 
thelial lined spaces Rarely thrombi were 
observed'" The adventitia of the arteries and 
the veins was increased A few small veins 
contained thrombi There was an in- 
crease of the connective tissue of the walls 
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of most of the alveoli and sometimes the 
capillaries were obscured, the wall appear- 
ing as an avascular thin layer of hyaline 
connective tissue The connective tissue 
about the bronchioles was increased, the 
lumina of the bronchioles narrowed, and 
the folds of the mucosa exaggerated The 
musculans of the bronchioles was hyper- 
trophied After prolonged search no Spi- 
lochaeta pallida were found in sections from 
the lungs 

Comment 

From the history, clinical course 
and the pathology of this case the term 
primary sclerosis of the pulmonary ar- 
tery is justifiably used Such changes 
as were seen m the bronchi, lungs and 


heart were secondary to the sclerosis 
of the arteries On some occasions the 
Wassermann reaction was positive but 
no specific lesions were found at nec- 
ropsy and, although the necropsy was 
performed soon after death, Spi- 
rochaeta pallida were not found in the 
lungs or in the lesions of the arteries 
of the lungs There was no signifi- 
cant etiologic factor brought to light 
in the history 

Congenital hypertrophy of the 
media or faulty development may pre- 
dispose the small pulmonary arteries to 
the obliterative changes that are ob- 
served in these cases 
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Gonococcal Endocarditis* f 

Summary of the Literature and Report of a Case 

By Arthur M Hoi tm \n, M D , and Floyd C Taggart, jM D , 
Lot Angiles, California 


T IAYER/ in 1922, stated that 
“gonorrheal cardiac infections 
as a whole are by no means \ ery 
unusual” In contrast to the wide 
pre\alence of gonorrheal uiethritis 
this cardiac complication is rare 
Thajer, at that tune, reviewed the lit- 
erature and reported seventy-two cases 
including twelve new ones of lus own 
In a comprehensne survey of the lit- 
erature since 1922 we can find reported 
only eight authentic cases, to which we 
add another 

Casf Report 

A white woman, aged 19, maid, was ad- 
mitted to the Santa Fe Coast Lines Hos- 
pital, Los Angeles, on July 13, 1930, as con- 
valescent from an operation for acute ap- 
pendicitis The operation had been per- 
formed at Phoenix, Arizona, on July 2, 1930 
She had been seized with abdominal pain, 
nausea, and diarrhea on July 1, 1930 Her 
temperature previous to operation was 101 4° 
F, pulse 116, respirations 22 Leucocytes 
were 17,950, with polymorphonuclears 89 per 
cent Rigidity and pam were localized to the 
right lower quadrant Laparotomy was per- 
formed the next morning, and an enlarged, 
moderately distended, hyperemic appendix 
was removed The pelvis was examined at 
the request of the patient, and a retroverted 
uterus, but no other pathology, found The 

*From the Santa Fe Coast Lme Hospital, 
Los Angeles, California 
fReceived for publication, August 10, 
1931 


post-operative course was stormy, with fever 
to 1054° F A blood culture was taken at 
this time and was reported sterile. On Julj 
12th, ten days after operation, she was trans- 
ported from Phoenix to Los Angeles 
Physical examination, on admission to the 
hospital, revealed a small, fairly well de- 
veloped young female, 5 feet 4 inches tall, 
weighing 110 pounds Scalp, no abnormali- 
ties Eyes pupils reacted to light and dis- 
tance No jaundice, strabismus or nystag- 
mus No exophthalmos or lid-lag Con- 
junctivae were of fair color and free from 
petechiae Fundi revealed no abnormalities 
Nose and Ears showed no abnormalities 
Mouth tongue dry and coated Tonsils 
hypertrophied Mucous membranes injected 
Herpes simplex limited to the left side 
Neck bilaterally enlarged cervical glands 
No venous fillings or pulsations Thyroid 
not enlarged Lungs equal movement, nor- 
mal resonance Breath sounds vesicular No 
rales Heart no demonstrable hypertrophy 
to percussion Rate 106, regular, P 2 greater 
than A, Blood pressure 110/70 Abdomen 
draining operative wound in right lower 
quadrant Liver and spleen not palpable 
No masses Extremities no clubbing, tre- 
mors or deformities There was marked 
hyperextension of the elbows Reflexes 
knee jerks, ankle jerks, biceps, triceps and 
abdominals, present, equal, and active Skin 
normal texture, somewhat pale Pelvic ex- 
amination not done Urine cloudy, specific 
gravity 1024, acid, sugar absent, albumin 
trace, acetone absent, moderate number of 
pus cells, a few epithelial cells, no casts 
Blood hemoglobin 67 (Sahli) , red blood 
cells 4,200,000, white cells 13,200, with 81 
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per cent polymorphonuclear neutrophiles, 8 
per cent lymphocytes, 11 per cent large 
mononuclears Wassermann test negative 
The temperature of 100° F on admission 
ranged from 98 4° to 100° F during the first 
ten days Drainage from the abdominal 
wound persisted At times, a scanty vaginal 
discharge was noted, and a cervical smear 
contained a moderate number of gram- 
negative intracellular diplococci, morphologi- 
cally gonococci The patient developed bi- 
lateral lower abdominal pain and it was 
thought that a salpingitis might be present 
Hot vaginal douches gave relief 
July 23 hemoglobin had dropped to 58 
(Sahli), red count 4,020,000, white count 
9,200, with 81 per cent polymorphonuclear 
neutrophiles Temperature is recorded m 
chart reproduced as figure 1 
A blood culture taken July 30, and planted 
on Swartz agar plus one-third hydrocele 
fluid, remained sterile Smear for malaria 
was negative Quinine sulphate had no ef- 
fect on the fever 

By August 3 the abdominal wound had 
stopped draining and was closing 
August 5 hemoglobin was 48 (Sahli) , 
red blood count, 3,510,000, white blood 


count, 9,800 with 75 5 per cent polymorpho- 
nuclear neutrophiles The red cells showed 
a slight degree of achromia 

August 8 400 cc of whole blood was 
given 

August 10 the genito-unnary consultant 
stated, “Purulent discharge from urethra 
Moderate cervical discharge Bartholin 
glands not involved Neither tube palpable 
No evidence of abscess Complains of some 
frequency and burning This is due to the 
urethritis Advise no local treatment until 
she is able to be up” 

August 15 hemoglobin was 51 (Sahli) , 
red blood count, 3,610,000, and the white 
blood count, 14,300, with 82 per cent poly- 
morphonuclear neutrophiles 

August 26 patient was seen by one of us 
and the following note made “After pe- 
riod of fever for thirty-two days post-oper- 
ative with leucocytosis, negative blood cul- 
ture, no definite petechiae, clubbing, heart 
murmur or palpable spleen, temperature sub- 
sided for three or four days, then recurred 
There is a progressive secondary anemia 
The spleen is now definitely palpable A 
loud blowing systolic murmur can be heard 
at the apex whether due to anemia or endo- 
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carditis cannot be stated There are no 
usible petechiae but there is suggestive club- 
bing ot fingers Blood culture to be re- 
peated for gonococci ” Hemoglobin, on this 
date, 3S (Salih) , red blood count, 3,000,000, 
w lute blood count, 7,400, with 87 5 per cent 
pol) morphonuclcar ncutrophilcs 
September 3 three petechial spots found 
on the left hand 

September 5 hemoglobin, 33 (Salih) , 
blood count, 2,480,000, white blood count, 
5,100, with 83 per cent pol> morphonuclcar 
neutroplulcs 

September 6 transfusion of 350 cc whole 
blood 

September 9 laboratorj reported as fol- 
lows “Blood cultures on Swartz agar plates 
with hjdrocelc fluid were sterile after seven 
dajs Glucose broth with an equal amount 
of hedrocele fluid incubated four days and 
transplanted to Swartz hydrocele slant 
showed positue culture in 24 hours Or- 
ganisms were grain-negative, biscuit-shaped 
diplococct in pure culture Culture positive 
for gonococci ” 

September 9 progress note by one of us 
“Blood culture for gonococci finally positive 
on second culture Change m heart mur- 
mur Definite diastolic blow localized to 
third and fourth interspaces to left of 
sternum” Electrocardiogram showed sinus 
tachj cardia Rate 100, with upright P, T 
and QRS complexes in all leads Patient 
was too ill to do an orthodiagram 
September 12 hemoglobin, 29 (Sahli) , 
red blood count, 1,980,000 
September 13 transfusion 500 cc whole 
blood 

September 15 hemoglobin, 32 (Sahli) , 

red blood cell count 2,060,000 
September 17 acriflavin hydrocloride, 03 
gm, given intravenously A transfusion of 
500 cc of whole blood from a patient con- 
valescent from gonorrheal arthritis was ad- 
ministered On this date, a third blood cul- 
ture was taken and was reported positive for 
gonococci, thus making the second positive 
culture 

September 19 hemoglobin, 38 (Sahli) , 

2,180,000, white blood count, 6,400, 83 per 
cent polymorphonuclear neutrophiles 
September 21 acriflavin hydrochloride 

0 45 gm intravenously 
September 24 “Sudden hemoptysis to- 


day Probable pulmonary infarct Several 
new petechiae on anterior chest w r all One 
in right low’er hd has disappeared ” 
September 26 “Condition grave Innum- 
erable petechiae Marked clubbing of fin- 
gers present” 

September 29 patient died 
Autopsy performed by Coroner’s Sur- 
geon John H Schafer, September 30, 1930, 
was reported as follows 
“I performed an autopsy on September 30, 
1930, at the Los Angeles County Coroner’s 
Mortuary, and found the body jaundiced, 
graded three There were many petechiae 
in the skin over almost the entire body 
“Upon opening the body, the heart was 
found to be about normal m size and there 
was a purulent pericarditis Smears from 
the pericardial exudate revealed no organ- 
isms The epicardium showed numerous 
petechiae and there were a few petechiae 
in the myocardium The leaflets of the 
mitral valve were the site of large vege- 
tations (see figure 2) and smears from 
these revealed large numbers of gram-nega- 
tive, intracellular diplococci morphological- 
ly identical with the gonococcus No other 
gross lesions of the heart were found 
“Both lungs showed an extreme degree 
of congestion and edema with innumerable 
small hemorrhagic foci, with many small 
pin-pomt abscesses in the center of the 
hemorrhagic foci The hilus of the right 
lung showed what appeared to be a begin- 
ning infection by direct extension from the 
adjacent pericardium 

“The spleen weighed 800 grams, was very 
soft and showed many large infarcts 
“The kidneys were about normal m size 
and the right one showed a number of small 
septic infarcts 

“The liver was jaundiced, pale, and there 
was a fibrmopurulent deposit on the right 
dome 

“The intestines m the lower portion of the 
abdomen were covered with a light fibrmo- 
purulent exudate and were lightly adherent 
The appendix was missing The uterus and 
adnexa were covered with a similar exudate 
and were lightly adherent to the surround- 
ing structures The tubes and ovaries 
showed no gross lesions except the exudate 
described The uterus was very small, 
sharply anteflexed, and the cervical canal 
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showed the typical palmate folds of the 
virgin uterus The uterus had not been 
pregnant There is a history of recent pos- 
itive smears for gonococci from the cervix ” 

Since Thayer’s review of the sub- 
ject of gonorrheal endocarditis m 
1922, there have been in all nineteen 
case reports of so-called endocarditis 
with gonococci as the etiological agent 
We say “so-called” because of the 
lack of absolute evidence culturally in 
most of these case reports Thayer 
admits the necessity of positive blood 
culture mtra-vitam, or post-mortem 
culture from the heart valve, for diag- 
nosis In the twenty cases which he 
reports from the Johns Hopkins Hos- 
pital records, fourteen were so proved 
Six had negative blood cultures mtra- 
vitam and only bacterioscopic evidence 


of gonococci on the heart valves post- 
mortem All of these cases, however, 
had either a specific urethritis or posi- 
tive smears from the cervix uteri 
They, therefore, aie presumptive cases, 
only, probably satisfactory clinically 
but not bacteriologically 

We hold with Karsner 2 that “gono- 
coccal endocarditis must show the 
presence of gonococci in the blood or 
lesion to be accepted as such” We 
would further add that the determina- 
tion of gonococci from the lesion, 
post-mortem, is certain only by cul- 
ture Either positive intra-vitam cul- 
ture or post-mortem culture from the 
lesion is essential to an absolute etio- 
logical diagnosis Smears from the 
heart lesions without culture and with 
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negatne blood cultuie mtia-vitani 
would be presunipti\ e e\ idence only 

In dealing with gram-negative diplo- 
cocu, the difficult) of differentiation 
between gonococci and meningococci 
must be considered Only within re- 
cent years have the cultural differences 
between these two organisms been 
made with any degree of certainty 
This differentiation is particularly im- 
portant in view of the numerous re- 
cent case reports of meningococcus 
septicemia with or without endocar- 
ditis, most of the cases without men- 
ingitis On clinical grounds there 
seems little possibility of confusing 
these two types of septicemia As 
stated above, Thayer’s negative blood 
and valve culture cases all had specific 
urethritis or cervicitis as a point of 
differential diagnostic value clinical- 
ly The not infrequent association, 
how'ever, of positive gonococcic ure- 
thritis or cervicitis and an endocarditis 
due to a secondary invading organ- 
ism, as the streptococcus, staphylo- 
coccus, or pneumococcus, must be kept 
in mind It is in cases of this type, 
with negative mtra-vitam blood cul- 
tures, that the possibility of error in 
considering them instances of gonor- 
rheal endocarditis arises 

Cases reported by Aubertin and 
Gambillard, 3 Villela and Torres ,‘ 
Bard, Langernon and Gardere, 5 Gai- 
kos, 0 Edwards, 7 Johnston and John- 
ston , 8 Kramer and Smith ,° McCants , in 
Klein, 11 Lion and Levy-Bruhl , 13 and 
Herzog and Kouzmin, 13 all lack posi- 
tive blood cultures mtra-vitam or posi- 
tive cultures from the post-mortem le- 
sions Most of them can be classed as 
clinically presumptive but unproved 
cases 

Authentic culturally proved cases 


have been reported since 1922 by Gal- 
lois,° Barbe and Meynet, 14 Riecker, 13 
Brebner, 10 Pratsicas, 17 , Vander Veer, 18 
Kramer and Smith, 0 and Perry 10 
These eight with our one case make 
only nine authentic cases since Thayer 
summarized the literature in 1922 
The seventy-two cases which he re- 
viewed included at least six which 
were presumptive only , making a total 
to date of only seventy-five culturally 
proved cases This small number is in 
striking contrast to the wide prevalence 
of gonococcus infection Of Thayer’s 
reported group only five cases recov- 
ered Since his report only one in- 
stance of recovery can be found Re- 
peated small transfusions seemed to be 
the factor of importance m the recov- 
ery in this instance In our patient, 
similar transfusions were of no avail 
Tabbutt 20 reported two instances of 
gonococcus septicemia with positive 
mtra-vitam blood cultures without en- 
docarditis, both proved at autopsy 
Such findings emphasize the impor- 
tance of autopsy confirmation of the 
presence or absence of endocarditis in 
the presence of culturally proved 
septicemia 

The value of complement fixation 
as a diagnostic aid in gonococcus endo- 
carditis is questionable Because it 
raises this question and also because 
of the relative inaccessibility of the 
article, we summarize the case report 
of Herzog and Kouzmin, 13 of Mos- 
cow 

An adult male developed an acute ure- 
thritis on November 1, 1926 Under local 
treatment the discharge subsided but the pa- 
tient persisted in running a temperature 
from 37° to 40° C for almost three months 
On December 29 a blood culture was sterile 
A systolic murmur developed He suffer- 
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ed pam in the left kidney region, inter- 
preted as due to an embolus Complement 
fixation reaction was positive Autopsy on 
February 9, 1927, demonstrated a vegetation 
on the mitral valve Smears or cultures 
are not reported They base their diag- 
nosis of a gonococcic endocarditis on the 
presence of the urethritis, continued fever, 
systolic murmur, vegetation on the mitral 
valve, and a positive complement fixation 
test In what manner the complement fix- 
ation reaction can be considered specific for 
gonorrheal endocarditis we do not know 
It seems reasonable to presume that gono- 
coccic urethritis alone would make it posi- 
tive, and so include this case report, as one 
of the presumptive clinically but unproved 
culturally cases of gonococcal endocarditis 

Summary 

1 The literature on gonococcus 
endocarditis is summarized to date 


The eight authentic cases reported 
since 1922 are reviewed To these we 
add another They make a total of 
seventy-five proved cases of gono- 
coccus endocarditis in the literature 
2 The criteria of diagnosis are 
discussed A positive diagnosis of 
gonococcal endocarditis can be made 
in the presence of clinical evidence of 
endocarditis only when mtra-vitatn 
blood cultures are positive for gono- 
coccic or when cultures from post- 
mortem lesions reveal the same organ- 
ism 


Since the writing of this article an addi- 
tional authentic case of gonoccal endocar- 
ditis, proved by postmortem culture, has 
been reported by H B Kirkland 21 


REFERENCES 


Thayer, W S Cardiac complications 
of gonorrhea, Johns Hopkins Hosp 
Bull , 1922, xxxui, 361-372 

Bacterial or infective endocarditis, 
Edinburgh Med Jr, 1931, New series, 
xxxvin, 307-331 

2 KarsnEr, H T Pathology of endo- 
carditis , summary review, Jr Am Med 
Assoc, 1931, xcvi, 411-417 
3 Aubertin and Gambillard Endocardite 
blennoragique guene par la serother- 
apie antigonococcique, Bull, et mem 
Soc, med d hop de Paris, 1924, xlvui, 
512-517 

4 V illcla, E, and Torres, O M Gono- 
coccus endocarditis, Sciencia med , Rio 
de Jan , 1924, n, 703-709 
s Bard, Langernon, and Gardere Endo- 
cardite vegetante de l’orifice pulmonaire 
chez un blennoragique recent atteint de 
nephrite aigue, Lyon med, 1925, cxxxv, 
639-42 

°Gai,lois, P M Endocardite gono- 
coccique, Paris Thesis, 1925, No 300 
7 Edwards, B B Gonorrheal endocar- 
ditis, U S Vet Bur Med Bull , 1929, 
v, 360-363 

8 Johnston, J I , and Johnston, J M 
Gonococcal and pneumococcal vegeta- 


tive endocarditis of pulmonary valve, 
Am Jr Med Sci, 1929, clxxvii, 843- 
849 

°Kramer, S E, and Smith, J V Gon- 
orrheal septicemia and endocarditis, Jr 
Med Soc New Jersey, 1930, xxvii, 
311-315 

10 McCants, J M Gonococcus infection 
of heart, with report of two fatal cases 
due to gram-negative dipjlococcus, U 
S Nav Med Bull, 1930, xxvm, 603- 
613 

“Klein, P M Endocardite mfectieuse 

gonococcique, mort le 48® jour apres 
l’accouchment, Bull Soc d'Obst et 
gynec , 1927, xvi, 524-526 

12 Lion, G , and Levy-Bruhl, M Un case 
d’endocardite mfectieuse gonococcique 
avec serodiagnostic positif, Arch d 
mal du coeur, 1922, xv, 289-297 

13 Herzog, A, and Kouzmin, T Gonor- 
rheal endocarditis, Vrach dvelo, 1929, 
xu, 512-514 

“BarbE, E, and Meynet, P Une ob- 
servation de septicemie gonococcique 
avec endocardite maligne, Ann d mal 
ven , 1922, xvn, 27-36 

“RiCCKER, H H Gonococcic bacteremia 

with gonococcic endocarditis and aor- 



Gonorrheal Endocarditis 


1403 


titis, Anu Heart Jr, 1929, i, 191-195 
‘"BiiEBNfcR, I W Case o£ gonococcal endo- 
carditis, Jr Med Assoc So Africa, 
1927, i, 371-372 

17 Pratsic\s, A Contributions a 1’etude 
des manifestations viscerates de la 
gonococcic (uulocardite, pneumonic), 
Pans mul , 1928, Kvn, 521-528 
1S V nader Vi bit, J X Pure gonococcal 


endocarditis, with death, Urol and 
Cut Rev, 1929, xxm, 815-817 
1 b Pirry, M W Gonorrheal endocarditis 

with recovery, case repoit. Am Jr 
Sled Sci , 1930, clx\ix, 599-605 
‘°TAiinuTT, A H Gonococcal septicaemia, 

Sled Jr Australia, 1926, n, 451-452 
-Hvirxeaad, H B Gonococcus endocar- 
ditis, Am Heart Jr, 1932, vn, 360-369 


The Value of Knowledge of Personality 

UTJORECASTING the future of body-minded man, and not a decapitated 
X 1 being-, is an interesting and, on certain occasions, a wise precautionary 
measure We should not, however, allow our forecasting proclivities to divert 
attention, as so frequently happens today, from the importance of acquainting 
ourselves with the knowledge that can be readily obtained from reviewing the 
data supplied by heredity, environment, physical characteristics, the nature of 
the emotional and mental reactions, the habits of life, the tendencies to face 
or dodge reality, academic tests, estimates of intelligence, and information 
bearing on the social environment and the reactions of the individual to the 
people with whom he is brought into contact Without this information we 
can only try m a very bungling manner to direct the expenditure of human 
energy Unless we have definite information in regard to the individual person- 
ality, we can only expect to make ridiculous attempts to fit young people for 
school, college, business, industry or life Without this information we should 
not expect to be much more successful than we are at present in fitting children 
into home surroundings, struggling students into academic environments, ap- 
prentices into their trades, business men into bigger business enterprises, and 
misfits of various kinds into ociety 

(Prom Prohibiting Minds and the Piesent Social and Economic Cusis, by 
Stewart Paton, M D , Paul B Hoeber, Inc , New York City ) 



The Significance of Lymphatic Tissue and Adenoma- 
Like Areas in the Thyroid Gland* ** t 

By L R Himmeeberger, PhD, Flint, Michigan 


W HILE the terms Graves’ dis- 
ease, Basedow’s disease and 
exophthalmic goiter are pure- 
ly clinical expressions and their use in 
pathological connections perhaps ques- 
tionable, no suitable pathological term 
exists that is descriptive of the changes 
seen m the thyroid gland m this dis- 
ease Parenchymatous hypertrophy 
and hyperplasia have been used quite 
properly but these expressions do not 
describe the most important changes 
seen, as we hope to show The pres- 
ent clinical tendency to consider 
“toxic adenoma” as a condition sepa- 
rate from Graves’ or Basedow’s dis- 
ease also lends confusion to a path- 
ological understanding of the process 
in the thyroid gland 

The association of thyroid disease 
with a general lymphadenopathy and 
the idea that m some way or other it 
was related to changes m the thymus 
is by no means a recent conception, for 
as early as 1905 Hansemann 1 reported 
four cases of Basedow’s disease com- 
ing to necropsy in which a general 
lymphatic hyperplasia was observed 

*From the Laboratory of Hurley Hos- 
pital, Flint, Michigan 
**Thesis presented to the Faculty of 
Michigan State College, in partial fulfill- 
ment of the requirements for the degree of 
Doctor of Philosophy 
tReceived for publication, April 15, 1931 


At that time he suggested a relation- 
ship between thyroid and “status 
lymphaticus ” In 1908 Capelle 3 also 
took a similar attitude and in 1911, 
with Bayer, 3 reported beneficial re- 
sults from thymectomies on Basedow 
patients Bircher, - * in 1912, reported 
experiments in which he produced 
Basedowian symptoms in dogs by im- 
plantations of thymus glands from pa- 
tients suffering from thyroid disease 
Pettavel 5 wrote on the pathological 
anatomy of Basedow’s disease in four 
well studied cases In two cases he 
found a persistent thymus, in all he 
found areas of lymphoid tissue in the 
thyroid gland, and m three there ex- 
isted a general hyperplasia of the 
lymphatic tissue throughout the body 
He failed, however, to place diagnostic 
significance on the lymphoid hyper- 
plasia in the thyroid Matti 0 reported 
necropsies on ten cases in which gen- 
eral lymphoid hyperplasia was a strik- 
ing feature In but one case did he 
fail to find lymphoid follicles in the 
thyroid This patient was a twelve 
year old child however, and one may 
pioperly question the existence of 
Graves’ disease Rautmann, 7 also 
studying the pathological anatomy, 
demonstrated a general lymphadeno- 
pathy with lymphocytic infiltration m 
the thyroid Pettavel 8 reported addi- 




Lymphatic Tissue m the Thyroid Gland 


1405 


tional work in 1914, and Klose, 0 m 
1916. also called attention to the gen- 
eral l}inphoid h}perplasia existing in 
thyroid disease 

In this country many writers have 
mentioned the presence of pseudo- 
nodes, lymphatic tissue, round cell in- 
filtration, etc, in the thyroid gland 
McCallum’s 10 is the only text book on 
General Pathology which refers to 
these areas He says that definite 
hmphoid nodules are found m ex- 
ophthalmic goiter and but rarely if 
e\er found m normal glands He 
tails however to ascribe any signifi- 
cance to their presence Aschoff, 11 
while lecturing in this country, spoke 
of the presence of pseudo-nodes in 
both Basedowian and non-Basedowian 
glands, and observed that they are 
more frequently found m glands from 
Basedow patients Sager 1 - mentioned 
the presence of lymphocytes, but evi- 
dently' did not consider them of sig- 
nificance Rienhoff 13 gave them a 
place m the pathological picture of 
thyroid disease, but evidently did not 
consider them to "be of diagnostic im- 
portance Broders 14 has always con- 
sidered them to be evidence of thyroid- 
itis Menne, Joyce and Von Hungen 1 
also believed them to be of inflamma- 
tory origin Waithin 10 was the first 
in this country to point out the path- 
ological significance of areas of lym- 
phatic hyperplasia He alone at that 
time (1924) considered rudimentary 
lymphoid areas as being of diagnostic 
importance, thus definitely suggest- 
ing a new diagnostic criterion in 
Graves’ disease, the essential patholog- 
ical changes of which have been con- 
sidered, for nearly 40 years, to rest 
exclusively in the acinar epithelium 


and amount of contained colloid It 
was Warthin’s observations that first 
engaged the vvritet’s intei est and stim- 
ulated the study m this laboratory 
Elovzin 17 working here in 1927 made 
a limited study of our material then 
available It was Warthin’s contention 
m 1924 and again in 1929 that the 
presence of lymph tissue was diag- 
nostic of potential Graves’ disease or 
exophthalmic goiter He gave further 
impetus to the idea held by the previ- 
ously quoted continental ohseivers that 
this tissue indicates a definite patho- 
logical constitution, the so-called thy- 
nuco-lymphatic type of 'individual, or 
as he preferred to call it, the “Graves’ 
constitution’’ He pointed out that 
these individuals present a hyper- 
plasia of the lymphoid tissue through- 
out the body and took the position 
that they have a congenital predispo- 
sition to Graves’ disease In a recent 
survey of one hundred and eighty-one 
post-operative cases, Clarke and Black 18 
also concluded that a constitutional 
factor is involved Simpson 18 supports 
this view m a study of 665 resected 
thyroids On the other hand, Hellwig 20 
in a recent article opposed Warthin’s 
views, basing his conclusions on a 
study of fifty-eight surgical and seven 
postmortem specimens He concluded 
that the presence of lymphocytes in 
the thyroid is the result of a simple 
local reaction to hyperactivity of the 
gland, that they are of no diagnostic 
importance and can in no way be in- 
terpreted as evidence of a so-called 
Graves’ constitution Sixty-six per 
cent of his cases presented lymphocytic 
infiltration and he cites a group of 
cases without clinical symptoms in 
which these areas were present in 
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38 5 per cent He does not state the 
reasons or indications for the sur- 
gery in this latter group One is led 
to believe that he assumes lymphocytic 
infiltration to be present m 38 5 per 
cent of normal glands 

It is the purpose of this paper to 
present an interpretation of the sig- 
nificance of lymphatic tissue m the 
thyroid gland as gamed from a study 
of material collected over a period of 
six years, consisting of (1) thyroids 
from stillborn infants, premature 
births, and very young children com- 
ing to necropsy, (2) surgically re- 
sected thyroid’ glands and, (3) nec- 
ropsy material from older subjects 
who died from conditions not in any- 
way involving the thyroid gland, to- 
gether with observations on the so- 
called adenomata of the thyroid 
If Warthm’s thesis is tenable, that 
there exists a definite type of indi- 
vidual possessing a “Graves’ constitu- 
tion,” who is potentially a case of exo- 
phthalmic goiter, that constitution 
must be congenital and the significant 
lymphatic areas should be present at 
birth or even in uterine life A rou- 
tine search of thyroids of young sub- 
jects should, therefore, be rewarded 
with a certain percentage incidence of 
the lesion Material for this section 
of the study consists of thyroids from 
140 full term, premature and still-born 
infants Further, if the lesion undei 
consideration is a part of the “Graves’ 
constitution”, and is of diagnostic sig- 
nificance, it should be present in all 
cases of true Graves’ disease and it 
should be capable of demonstration m 
practically all resected glands from 
s.uch cases This material consists of 
three hundred and eighty-six glands 


removed surgically Still another 
point of proof susceptible to demon- 
stration rests m a study of supposedly 
normal glands obtained at necropsy 
According to Warthm's thesis not 
all of those individuals possessing 
this “Graves’ constitution” develop 
clinical Graves’ disease It should, 
therefore, be possible to show a small 
incidence of the lesion in question in 
postmortem material from subjects 
devoid of thyroid history While this 
incidence should be less, it should be 
roughly comparable with that found 
to be existent m the glands of infants, 
prematures, etc Our material studied 
m this connection consists of glands 
from two hundred cases selected from 
the standpoint of a nonthyroid his- 
tory 

The normal thyroid has been quite 
intensively studied by many workers 
No attempt will be made here to pre- 
sent a review of this literature Suf- 
fice it to say, that in all the literature 
consulted, no mention is made of the 
presence of lymphatic tissue m the 
normal thyroid except by Marine/ 1 
who said merely that lymphocytes do 
occur normally He dismissed the 
subject with a single sentence and 
failed to state the extent to which it 
was observed 

Williamson and Pearce 22 m an ex- 
tensive study of the normal gland made 
no mention of lymphoid tissue Rien- 
hof, 23 working with serial sections and 
using reconstruction methods, said 
nothing of their presence in normal 
glands In view of the fact that lym- 
phoid areas failed to attract the atten- 
tion of most investigators of the nor- 
mal gland, one may feel safe m as- 
suming that such tissue is not a corn- 
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mon histological component of the 
normal thyioul 

Study or Im'ant Thyroids 
This material, as before stated, was 
secured from premature fetuses, still- 
born infants, and infants that Ined 
but a short time after bnth Most of 
the material came from still-born in- 
fants, but we line e seveial specimens 
trom fetuses as young as the fifth 
month of gestation In passing, it is 
perhaps of interest to note that colloid 
was present in the acini of these fetal 
tin rouls to a greater or less degree 
This is m keeping with the observation 
of Murray and others quoted by 
him A search of the literature re- 
veals few studies of fetal or infant 
glands, Murray makes no mention of 
lymphocytes, neither does he speak of 
adenomata Rautmann, however, did 
obserce small areas of lymphocytes in 
rare instances while studying glands 
from very young children Wartlun 
also mentioned their occurrence m rare 
instances Our study of glands from 
these cases was confined to a search 
of microscopic preparations for areas 
of lymphocytes and to observations on 
the presence of adenomatous areas 
The histological picture of the thy- 
roid gland from the young subject is 
quite constant Maturity of the epithe- 
lial cells lining the acini is apparent- 
ly established prior to birth and colloid 
storage is a pre-natal function of the 
gland, at least as early as the fifth 
month Murray has shown that post- 
mortem desquamation of acinar epi- 
thelium is responsible for the appear- 
ance of acini filled with epithelial 
cells This is also our experience 
Study of microscopical sections from 
one hundred and forty glands from 


the soui ces above outlined revealed the 
pi esence of lymphoid areas in four 
cases only Two of these were still- 
born infants, one was a baby three 
weeks old, dying from hemorrhagic 
disease of the new-born, while the 
othei was an infant that lived for but 
a few hours after birth, death being 
due to cerebral hemorrhage These 
results give a percentage incidence of 
the lesion of approximately 2 8 per 
cent Had more material been avail- 
able a more accurate incidence would 
of course have been established, as it 
is very obvious that in a matter m- 
\olving low percentages a large mass 
of material is quite essential These 
results, however are indicative of find- 
ings that could confidently be ex- 
pected in a large number of cases A 
further consideration of this percent- 
age incidence will be taken up in con- 
nection with postmortem material 
from older subjects There was one 
case in which the lymphoid bodies were 
found which was not included in the 
series because of the other pathology 
present This was a case of a child 
nine months old, dying a so-called 
thymic death This case was previ- 
ously reported by the writer 25 and the 
observation made at that time was that 
no areas of rudimentary lymphoid 
tissue were found m the thyroid 
parenchyma During the progress of 
this work a re-study of this case was 
made, new sections were cut and an 
intensive search revealed the presence 
of lymphoid areas This experience 
points out the necessity of numeious 
blocks and careful search 

Of the one hundred and forty speci- 
mens examined, areas of so-called 
“fetal” adenoma were observed m 
three cases These areas are separ- 
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ated from the adjacent parenchyma by 
a thin fibrous connective tissue cap- 
sule and there is a definite difference m 
the appearance of the cellular struc- 
ture Little or no colloid is seen m 
these areas, the cells are very com- 
pact, and take a much deeper nucleai 
stain 

Resected Thyroid Glands 
In a study of surgical material, the 
conclusions at which one may arrive 
are made difficult by the perplexing 
question of the clinical diagnosis as 
recorded on the patient’s chart and 
because of the paucity of the clinical 
information, for it is upon these clin- 
ical records that the comparative study 
must be based With the aid of ex- 
perienced clinicians we have attempted 
to classify our material into two 
groups (1) those cases showing un- 
doubted clinical evidence of Graves’ 
disease and (2) those cases in which 
the data in the record did not warrant 
such a conclusion, or cases which were 
definitely diagnosed as not of a Graves’ 
character The criteria used for the 
first group were Tachycardia, exo- 
phthalmos, tremor, increased pulse 
pressure, definite loss of weight and 
increased basal metabolic rate Cases 
showing any thiee of the above clini- 
cal symptoms were considered, per- 
haps liberally, as true Graves’ disease 
All others were placed in the second 
group It is very obvious that errors 
m classification are certain to occur 
inasmuch as the information in some 
instances was meagre and incomplete, 
not representing, perhaps, a true pic- 
ture of all the clinical signs present 
Slides from 386 surgical cases were 
studied with the following histological 
findings 


Lymphatic tissue with no epithelial 


hypertrophy 123 

Hypertrophy of epithelium with 
lymphatic tissue 62 

Hypertrophy of epithelium with 
no lymphatic tissue 4 

Hypertrophy, lymphatic tissue and 
adenoma 12 

Lymphatic tissue and adenoma 59 

Adenoma, lodization and degenera- 
tion 7 

Colloid gland only 45 

Cystic degeneration without hyper- 
trophy or lymphatic tissue 28 

Iodism 46 


386 

Examination of the tabulated ob- 
servations, shows the presence of lym- 
phoid tissue in 246 cases, while epi- 
thelial hypertrophy existed in but 68 
cases There were four cases showing 
epithelial hypertrophy without lymphat- 
ic areas These cases were among our 
earliest material and but few blocks 
were available in each case We feel 
that had sufficient material been avail- 
able the lesion could have been dem- 
onstrated in these cases The low in- 
cidence of epithelial hypertrophy is in 
striking contrast to the high incidence 
of lymphoid aieas and lepresents a 
valuable feature in the study of these 
glands Were epithelial hypertrophy 
the only pathological change consid- 
ered as indicative of Graves’ disease, 
a marked difference between clinical 
and pathological findings would ex- 
ist, since of the 246 cases showing 
rudimentary lymphoid tissue, all but 
eleven had been diagnosed, or showed 
definite clinical signs of, Grabs’ dis- 
ease, as did the four cases showing 
epithelial hypei trophy only ^ he 
eleven cases not classified as elm- 
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ical Graves’ disease weie cases with a 
very meagre history m each instance, 
with the clinical diagnosis given as 
“toxic goitei”, which would perhaps 
warrant their classification as Graves’ 
disease since, chmcallv, this term is 
often used intei changeably with 
Graves’ disease Of the other 140 
cases, nine had been classified accord- 
ing to om standaids as clinical Giaves’ 
disease The fact tliat these failed to 
show lesions of the disease is, we feel, 
due to our liberal clinical require- 
ments or to having “missed” the areas 
because of an insufficient number of 
blocks having been taken Two of these 
cases were classed pathologically as 
undergoing degeneration, four as 
lodism, while m three no definite 
changes could be detected The data 
presented emphasizes the importance 
of recognizing the piesence of lym- 
phoid tissue and its interpretation as a 
pathological feature of Graves’ disease, 
since practically all cases showing the 
classical clinical signs of the Graves' 
syndrome present the lesion in ques- 
tion 

Those glands classified as adenoma- 
tous all contained encapsulated areas 
of atypical thyroid tissue in different 
stages of development, but no case 
showing adenomata as the only devia- 
tion from normal presented tiue 
clinical signs of Graves’ disease The 
clinical adenoma described by clinicians 
ls not, in oui opinion, an adenoma- 
tous structure at all but merely repre- 
sents a nodular portion of the thyroid 
containing perhaps large amounts of 
hypertrophic tissue We have ob- 
served in a few cases that the areas of 
lymphoid tissue are more numerous in 
these nodular structures than in tissue 
taken at some distance from the 


nodular portions We feel that this 
accounts for the so-called “toxic 
adenoma” and the prevailing impres- 
sion that lemoval of the “adenoma” 
gives clinically beneficial results That 
there is some doubt as to the per- 
manency of these beneficial results is 
shown by the lecent survey of Clarke 
and Black 18 

There were twenty-eight cases of 
large glands showing no evidence of 
Graves’ disease These all showed, 
grossly, areas of degeneration of vari- 
ous degrees, some adenomatous, but 
consisting for the most part of colloid 
cysts containing old hemorrhage and 
softened tissue A few were under- 
going calcareous degeneration and an 
occasional one showed definite necrosis 
It is possible that tissue dissolution 
products in these degenerated glands 
may supply a toxic amount of the 
thyroid hormone and thereby cause 
symptoms that clinically simulate the 
Graves’ syndrome, thus being responsi- 
ble for many diagnostic errors This 
point seems susceptible to experimental 
study and experiments embracing it 
aie now in progress 

The forty-six cases reported as 
lodism demand consideration since the 
question of lodine-Basedow which for- 
merly occupied a large place in the 
hteiature is now receiving but scant 
attention According to Crotti, 26 in- 
dividual sensitivity to iodine varies 
widely Many patients tolerate large 
amounts of iodine, while in others, 
very small amounts aie responsible 
for marked disturbances Moreover, 
some of those who have previously 
shown good tolerance to iodine prep- 
arations suddenly develop pronounced 
symptoms of lodine-Basedow In this 
day of iodine salt (particularly in 
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Michigan) and proprietary reducing 
nostrums containing iodine, when prac- 
tically everyone is receiving iodine 
constantly or at intervals, it seems to 
us that the question is deserving of 
more consideration than ever War- 
thin contended that over-iodization will 
produce clinical signs simulating 
Graves’ disease Jackson 27 also writes 
of a type of hyperthyroidism being 
caused by iodine In one of our cases 
diagnosed clinically as Graves’ disease 
by the physician, and having a basal 
rate of + 30, together with a mild 
tachycardia and slight loss of weight, 
we failed to find lymphoid areas Up- 
on investigation it was found that this 
patient had previously been using 
proprietary goiter remedies containing 
iodine, and had been further iodized 
by his physician Histologically, the 
tissue presented all of the involutional 
changes described as due to lodiniza- 
tion 

Warthin reported m 1924 an an- 
alysis of 976 resected glands Of 
these, 247 presented areas of lymph- 
atic tissue while 154 showed both 
lymphatic tissue and epithelial hyper- 
trophy A large portion of Warthm’s 
material was collected before the ex- 
tensive use of iodine as a preoperative 
therapeutic procedure which no doubt 
accounts for the greater incidence of 
hypertrophic epithelium as compared to 
our results in this connection The 
remainder of the cases studied by 
Warthin showed no evidence of 
Graves’ disease and the physical find- 
ings did not warrant such a diagnosis 

The absence of epithelial hyper- 
trophy m a large proportion of the 
specimens is no doubt due to epithelial 
involution due to iodine therapy Many 
observers including Sager, Rienhoff 


and Warthin have pointed out the in- 
volutional effects of iodine m exoph- 
thalmic goiter At the present time 
practically all cases of Graves’ disease 
coming to surgery are iodized pre- 
operatively, consequently a non-treated 
surgical specimen is rare indeed Rien- 
hoff, in particular, studied the effect 
of iodine on the involution of thyroid 
epithelium in exophthalmic goiter His 
observations were made upon seven 
well considered cases in which arti- 
ficial involution was studied at various 
stages He describes the changes due 
to iodine as follows 

"(a) Increased amount and density of 
colloid 

(b) Increase in size and regularity of 

acini 

(c) Increase in amount of connective 

tissue in the septum and scar- 
ring throughout the gland 

(d) Decrease in size and height and 

change in shape of epithelial 
cells from a high columnar to 
a cuboidal or endothelial cell 

(e) Decrease in cytoplasmic bodies or 

constituents 

(f) Decrease in vascularity of gland 

(g) Decrease m vacuolization of colloid 

and deposits of lymphocytes ” 

Warthin believed that overiodmiza- 
tion produces a “watery” colloid and 
that lymphocytic exhaustion of the 
germ centers of the lymphoid tissue re- 
sults In our experience extensive 
lodinization also causes marked atrophy 
of the epithelial cells lining the acini, 
the cytoplasm is decreased and the 
nucleus contracted and deformed We 
have been unable to show a definite 
difference m the lymphoid areas in 
ovenodized and underiodized speci- 
mens because of our inability to sur- 
mount the difficulty of obtaining speci- 
mens from the same patient before and 
after lodinization 
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Seu cted Postmortem Thyroids 
In a study of the thyioids from 1000 
autopsies Warthm found 32 showing 
areas of lymphoid tissue Two of these 
uere also carcinomatous These find- 
ings gne a 3 2 pei cent incidence of 
hniphoid areas m a routine examina- 
tion of all cases coming to necropsy 
These cases were evidently not selected 
with reference to the exclusion of thy- 
roid involvement and possibly included 
some cases which had previousl} suf- 
fered from Graves’ disease 
As before stated we studied slides 
from 200 cases without thyroid m- 
\olvement, many of them m the young- 
er age groups (early part of first de- 
cade ) In this study we made the 
following observations 
Epithelial hypertrophy 0 

Lymphatic tissue 4 

Areas of adenomatosis 9 

The percentage incidence of lymph 
tissue was 2 per cent While this is 
considerably lower than Warthm’s 
hgures it conesponds to the incidence 
of these areas found m infants glands, 
since theoretically the incidence should 
be higher in the case of the latter It 
will be seen that the incidence of 
adenoma-like areas in selected necropsy 
and infant material is also within com- 
parable limits 

Adenoma 

A study of this surgical material has 
made possible observations regarding 
adenoma Many clinicians consider 
toxic adenoma a disease independent 
of Graves’ disease, but as before stated, 
the clinical term “adenoma” has no 
reference to histology and is applied to 
nodular forms of thyroids which may 
not be involved m Graves’ disease 
Remhoff from his series of seven care- 


fully studied cases of exophthalmic 
goiter in which involution was estab- 
lished by the administration of iodine, 
came to the conclusion that a large pro- 
poition of those areas considered 
adenomata are but residual areas of 
hypertrophy and hyperplasia which 
have remained refractive to iodine or 
because of disturbed vascular supply 
have not been subjected to its influence 
Ewing’s miliary adenomata were con- 
sidered by him to be such areas He 
offered as a possible explanation foi 
the failure to secuie permanent remis- 
sion from iodine the suggestion that 
these areas of persistent hypertrophy 
maintain a state of hyperthyroidism 
Warthin considered the adenoma of the 
thyroid as a congenital anomaly due to 
altered vascular supply and therefore 
altered development results Ewing 
considered the fetal adenoma as being 
embryonal Menne, et al , considered 
adenoma as a separate division in their 
system of classification 

Our observations have disclosed the 
following facts 

1 Small areas of adenoma-like 
structures are capable of demonstra- 
tion in certain slides from infant thy- 
roids These areas present a cell ar- 
rangement distinct from the balance of 
the tissue 

2 Adenomatous areas, both the 
so-called “fetal” and mature types, are 
seen in postmortem material from 
selected non-thyroid cases 

3 These adenomatous structures 
are quite as frequently found in non- 
toxic glands as in so-called toxic cases 
Figure 1 shows a gross specimen of 
adenoma and figure 2 shows an area 
of lymphocytes m the thyroid tissue 
outside the encapsulated area at “A” 

4 A study of 100 glands from 
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Fig 1 Gross specimen of thyroid with adenoma, to show area from which figure 2 
was made 



Fig 2 Photomicrograph showing an area of lymphocytes in the non-adenomatous 
tissue at ‘A’ in figure 1 
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dogs of all ages and breeds shows the 
presence of these adenomata m a small 
percentage of the glands 

In view of the foregoing it appeals 
to us that “fetal adenoma” bears no 
relation to thyroid disease We have 
no cases of adenoma m our material 
which presented clinical signs of toxi- 
citj that were not shown to be Graves' 
disease, as determined by the presence 
ot lymphoid tissue The presence of 
these areas of adenoma-like structuie 
in infant glands would tend to refute 
the conclusions of Rienhoff that they 
are persistent hypertrophic areas Their 
presence m postmortem material of 
all ages, as well as in infants lends 
support to the view of Warthm that 
they are congenital structures Their 
presence m dog thyroids leads to a safe 
assumption that they are in no way re- 
lated to Graves’ disease, per se, as dogs 
are supposedly not subject to the 
Graves’ syndrome 

Comment 

In this study of the occurrence of 
rudimentary' lymphoid tissue and ex- 
ophthalmic goiter we have included 
limited observations on the significance 
of adenomatous areas The data pre- 
sented from the examination of infant 
and selected necropsy material may be 
taken together when considering 
Warthm’s hypothesis that these pseudo- 
nodules are evidence of constitutional 
deviations from normal The presence 
of areas of lymphatic tissue in infant 
glands is perhaps of greater signi- 
ficance than their presence in the glands 
from necropsies of older subjects, in- 
asmuch as one is not confronted by 
the question of pre-existing Graves’ 
disease, although we have tried to 
obviate this factor m the selection of 


oiu necropsy cases We were unable 
to follow Warthm’s study with refer- 
ence to a general lymphoid involve- 
ment m exophthalmic goiter for the 
leason that but one necropsy case of 
exophthalmic goiter was available In 
this one case, a female 50 years of age, 
cervical and mediastinal lymph nodes 
were enlarged and hyperplastic, the 
thymus was mildly persistent having a 
weight of 6 grams and the liver showed 
marked degenerative change Menne 
ct a! take the position that lymphocytes 
in the thyroid gland are the result of 
inflammatory absorption reactions fol- 
lowing sustained hyperactivity of the 
gland and that the “prolonged activity 
probably' leads to the necessity for more 
supportive stroma” While there might 
be some defense for this reasoning re- 
garding the presence of this lesion in 
adult thyroids, it is hardly conceivable 
that this explanation would hold in 
cases of infant glands Furthermore, 
a considerable number of our speci- 
mens came from children succumbing 
to so-called “summer diarrhea” and 
it is interesting to note that none of 
these showed the presence of these 
areas It would be a conceivable pos- 
sibility that were they the result of a 
true inflammatory process, one would 
be able to demonstrate their presence 
m an infectious disease of this type in 
which there is a marked disturbance of 
all metabolism, and in which a general 
lymphadenosis exists Numeious other 
childhood diseases were represented in 
our material and in no case were these 
areas of lymphoid tissue noted In a 
case of miliary tuberculosis in a child 
8 months of age, diligent search of 
many sections failed to disclose the 
presence of lymphoid areas in the face 
of the presence of a distinctly local 
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infectious process of acknowledged 
chronic type 

Another case in point is our failuie 
to find these areas after exhaustive 
search of many sections in a necropsy 
case of generalized tubeiculosis in an 
adult even though a definite tuberculous 
process was demonstrated m the thy- 
roid Hellwig also believes that 
lymphocytic infiltration is the result of 
a purely local response, inflammatory 
m nature, but the number of his cases 
is small and he offers no assurance of 
exhaustive search for areas of 
lymphoid tissue We have repeatedly 
called attention to the necessity of 
many blocks and intense study We 
feel that the discrepancies occurring in 
our work are largely due to this factor 
Figure 3 shows a small area of lym- 
phoid tissue m a gland with extensive 
epithelial hypertrophy in all sections 
This was the only area of lymphatic 


tissue found, however, m sections 
from many blocks Fuithermore, it is 
not our experience that with these areas 
epithelial hypertrophy always co-exists 
We have seen many cases in which no 
epithelial hypertrophy and but an oc- 
casional aiea of lymphoid tissue could 
be demonstrated in sections from many 
blocks In one instance only a single 
area of lymphoid tissue was found in 
sections from nine different blocks, 
none of which showed hypertrophy of 
the epithelium We fully agree with 
Warthm that epithelial hypertrophy 
persists longer in and about the 
lymphoid tissue in the face of lodiniza- 
tion and feel that this is the proper 
interpretation when the two processes 
are found to be co-existent These 
observations, in our opinion, indicate 
that the production of rudimentary 
lymph nodes does not form a part of 
the picture in inflammatory processes in 



Fig 3 Photonuerograph shown* the only area of MM found m names- 
ous sections from a gland showing extensive epithelial hypertropny 
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the thyroid gland and that the lesion 
m question is not of inflammatory 
origin 

The almost uimersal presence of 
this lesion m suigical thjioids from 
patients exhibiting clinical Graves’ dis- 
ease is the mam point of intei est in 
the entire work, since WarthnTs in- 
terpretation of Ijmphocytic aieas as a 
diagnostic cnteiion is stiongly sup- 
posed To us, there is a difference m 
the amount of lymphatic tissue and 
the degree of its hyperplasia, depend- 
ing on the severity of the toxic symp- 
toms of the patient and the degree of 
clinical response to iodine treatment 
Figure 4 is a photomicrograph of a 
specimen from a patient whose basal 
metabolic rate, before iodine treatment 
was -{- 43, improvement under iodine 
was very slight, the basal rate remained 
high and partial resection of the gland 
was of but slight clinical benefit Latei 


a nearly total extirpation was con- 
sidered necessary The microscopical 
picture of the two specimens of thyroid 
gland were essentially identical, though 
nearly two months elapsed between the 
two resections Lymphatic nodules 
were numerous throughout all sections 
and epithelial hypertrophy is persistent, 
particularly adjacent to the lymphatic 
tissue On the other hand figure 5 is 
from a case with a few symptoms, 
basal rate of + 21, and showing 
microscopically but an occasional area 
of lymphatic tissue, though many 
blocks were examined While we 
have several such comparative in- 
stances we realize that definite conclu- 
sions would necessitate a painstaking 
study of a great number of cases with 
carefully taken histones We have al- 
so observed that in those cases of in- 
fant and selected necropsy glands 
showing lymphatic tissue, definite 



Fig 4 The marked development of lymphoid tissue in the thyroid of a severe ca * 
of exophthalmic goiter 
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hyperplasia is lacking, the tissue not The futility of too enthusiastic gen- 
showing very distinct germ centers erahzation on so limited a number of 
(Figuie 6 ) Continuing this line of cases is too obvious to require com- 
reasonmg it would follow that symp- ment Warthm also considers them 
toms of Graves’ disease manifest them- to be affected when iodine treatment 
selves only when these congenital is first instituted, but that they later 
areas become hyperplastic and further, become increased m size Fiom this, 
that the more extensive the hypeiplasia one might be led to conclude that the 
the more severe are the symptoms As transitory or partial benefit derived 
said before it is our observation, as well from iodine is in halting further 
as Sager’s, that these areas persist in hyperplastic processes m the lymphoid 
the face of evident adequate iodine tissue as well as in the epithelial ele- 
therapy We do not know, however, ments of the gland We have previous- 
that they are not reduced m number, ly called attention to the fact that the 
size and degree of hyperplasia Rem- use of iodine as a therapeutic agent 
hoff, who has studied glands before oftentimes so changes the appearance 
and after involution makes the state- of the gland of exophthalmic goiter as 
ment that “The areas of lymphocy- to make the recognition of a definite 
tosis were much less frequent during pathological process next to impossible 
and after involution and the areas were one to consider the epithelial ele- 
that were present seemed to be ments only While there is no question 
markedly reduced in size” One must in our mind regarding the definite 
recall however, that this observation pathology exhibited by the thyroid 
is based upon seven specimens only epithelium, we are forced by our own 



Tfrr. s T vmnVioiH tissue in a mild case of exophthalmic goiter 
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experience a* well as by the evidence 
presented m the literature, to recognize 
its instability as a pathognomic lesion 
of Graves’ disease in the presence of 
iodine treatment 

We have shown a remarkably close 
agreement in the clinical diagnosis and 
the pathological picture when the pres- 
ence of lymphatic tissue was consideied 
an essential lesion of Gia\es’ disease 
Were this lesion to be ignored and the 
conclusions drawn only from the 
epithelial hyperplasia and hypertrophy 
exhibited, a regrettably poor agreement 
between clinical and pathological find- 
ings would result The presence of 
lymphatic tissue m practically all 
glands removed surgically from pa- 
tients exhibiting undoubted clinical 
signs of the Graves’ syndrome, forces 
one to consider it a lesion of this dis- 
ease We feel that the few cases m 
which the lesion was not demonstrated 
represent clinical diagnostic errors or 


cases m which the lesion was missed 
because of insufficient search In this 
respect this lesion can be compared 
to infiltiating malignant cells m the 
prostate, for instance, where it is often- 
times necessaiy to section many blocks 
before carcinomatous areas can be 
found Certainly, failure to demon- 
strate these areas of lymphatic tissue 
in a few blocks does not warrant a 
conclusion that they are not present in 
othei portions of the gland Their per- 
sistence after iodine medication confers 
upon them a major lole as a diagnostic 
lesion inasmuch as we have shown them 
to be a much more trustworthy indica- 
tion of hypertrophic and hyperplastic 
processes than changes in the epithel- 
ium 

In the course of a study such as this, 
one is impressed by the futility of at- 
tempting the solution of many of the 
questions involved by drawing con- 
clusions from a study of dead pathol- 



Fig 6 A small area of lymphoid tissue in the thyroid gland of an infant 
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ogy The problems involved, which 
are necessary of solution for a clear 
understanding of thyroid disease, must, 
m our opinion, be attacked by experi- 
mental methods for any reasonable 
hope of success Such methods are yet 
to be devised 

Classification of Thyroid 
Disease 

There are many classifications of 
thyioid disease suggested in the litera- 
ture, few of which permit both clinical 
and pathological application Menne 
et al have proposed perhaps the most 
extensive workable classification, al- 
though it does not coincide with our 
view that there exists but one process 
involved in hyperthyroidism, that sym- 
bolized by the clinical syndrome of 
Graves' disease Warthin proposed a 
simple classification as follows 

“1 Simple colloid goiter without Graves' 

constitution , 

2 Nodular colloid goiter without 

Graves’ constitution, 

3 Simple adenoma with Graves’ con- 

stitution , 

4 Exophthalmic goiter (Graves’ con- 

stitution) , 

5 Adenoma with Graves’ constitution 

(so-called toxic adenoma) ” 

This classification is applicable clinic- 
ally and is based on the presence or 
absence of the “Graves’ constitution” 
It recognizes and emphasizes the ade- 
nomata in a manner that is to us con- 
fusing and not warranted, since it is 
our contention that the presence of 
adenomatous areas has no significance 
in hyperthyroidism As has been often 
stated, no classification of any disease 
is of value that cannot be of clinical as 
well as pathological application I f 
the symptoms exhibited by the patient, 
be they ascribed to Graves’ disease, 
hyperthyroidism, toxic adenoma, or 


what not, fit a given syndrome, and 
there is a constant pathological lesion, 
one is warranted in assuming the unity 
of the process. In view of the findings 
in our study, the practically universal 
presence of the lesion described as 
lymphoid hyperplasia, we suggest the 
following classification and diagnostic 
scheme 

1 Hypertrophic-lymphoid goiter — 
Graves’ disease 

1 Epithelial hypertrophy in 
non-iodized gland 

2 Lymphoid hyperplasia 

3 If iodized 

1 Stroma increased 

2 Colloid increased, thin 
and watery 

3 Epithelial hypertrophv 
may be patchy or lack- 
ing 

2 Nodular colloid goiter 

1 Large vesicles containing 
colloid occurring in pseudo- 
encapsulated areas 

2 No lymphoid tissue or epi- 
thelial hypertrophy 

3 May show degenerating 
colloid cysts 

3 Simple colloid goiter 

1 Large vesicles, comparative- 
ly uniform 

2 No lymphojd tissue or epi- 
thelial hypertrophy 

3 May show degeneration, 
cysts, calcification 

4 Normal thyroid with adenomata 

1 Encapsulated areas of 
“fetal”-like acini or 

2 Areas of more developed 
adenoma 

5 Inflammatory processes 

1 Definite pyogenic infections 

2 Tuberculosis, etc 

6 Malignant new growths 



Lymphatic Tissue in the Thyroid Gland 


1419 


If any thyroid would otherwise fall 
in the last five groups it will be seen 
that the presence of lymphoid tissue 
necessitates placing it in group 1 All 
the groups become modified by 10 dm- 
ization and all may contain adenoma- 
tous areas, and in addition there will 
be the rare specimen usually obtained 
at necropsy from the potential Graves’ 
patient which will present small areas 
of lymphoid tissue These latter 
cases must necessarily be considered 
as potential exophthalmic goiter in the 
absence of clinical signs 

Conclusions 

1 It has been shown that areas of 
lymphatic tissue occur in the thyroid 
gland in 2 8 per cent of infants 

2 This tissue is also found in 2 
per cent of thyroids from patients dy- 
»ig from diseases or accidents not in- 
volving the thyroid gland 

3 Areas of lymphatic tissue occur 
m practically all thyroid glands re- 


moved surgically from cases of un- 
doubted Graves’ disease 

4 The lesion described is not the 
result of a local inflammatory reaction 

5 The presence of lymphatic tissue 
m infant and selected necropsy speci- 
mens supports Warthm’s contention of 
the existence of a “Graves’ constitu- 
tion’’, that exophthalmic goiter is the 
clinical manifestation of a congenital 
constitutional anomaly 

6 Warthin’s conclusion that this 
lesion is diagnostic for Graves’ dis- 
ease is vigorously supported 

7 Adenomata have no causal re- 
lationship to the symptoms of thynod 
disease since they occur with equal 
frequency in normal and pathological 
glands The use of the term should be 
abandoned m connection with the 
clinical diagnosis of hyperthyroidism 

8 A simple classification and 
diagnostic scheme of thyroid disease 
that is clinically and pathologically 
compatible is suggested 
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Pulmonary Lesions in Human Tularemia*! 

Pathologic Review and Report of a Fatal Case 

By Stuge D QlackioBD. 1ID, University, Vuginia 


A lthough it is well known 

that tularemia is a blood-borne 
infection, little notice has been 
taken of the frequency with which it 
attacks the lung Francis 1 reported ab- 
stracts of the twent\ -four fatal human 
cases of which he had record up to 
October, 1928, and m more than one- 
third of these a diagnosis of intercur- 
rent bronchopneumonia had been made 
Simpson 2 subsequently expressed the 
opinion that the physical signs in many 
of these so-called bronchopneumonias 
were probably due to multiple tularemic 
necroses The author 3 has recently 
published the thirteen cases which have 
come under his personal observation 
and six of these gave clinical evidence 
of intrathoracic disease (1 e pleural 
effusion, 2 , bronchopneumonia, 2 , 
bronchitis, 1 , lung abscess, 1 ) 

It seems more than a coincidence 
that each of the eight cases m which 
the chest was examined at necropsy 
should have shown some abnormality 
of the lungs or pleura Death in these 
occurred from four days to five 
nionths after the tularemic infection 
Simpson 2 reported “two lesions m the 
right lung, which were unquestionably 

*From the Department of Internal Medl- 
cine, University of Virginia Hospital 
tReceived from publication, August 3, 
1931 


tulai enuc focal necroses” Palmer and 
Hansmann 4 found “an inconsiderable 
amount of bronchopneumonia which 
did not give any clinical symptoms” 
Bardon and Berdez 5 reproduced a 
photograph showing tularemic nodules 
on the visceral pleura of their case and 
said “both lungs showed an extensive 
bronchopneumonia” Bunker and 
Smith 0 removed twenty-eight ounces of 
a deep straw colored fluid from the 
right thorax at necropsy and made a 
diagnosis of “coagulative necrosis of 
the right lung” Goodpasture and 
House 7 withdiaw 200 c c of fluid from 
the left chest postmortem but were un- 
able to find evidence of mtrapulmonary 
damage Verbrycke’s case 8 had about 
100 cc of fluid in each pleural space 
and “multiple areas of caseous necrosis 
averaging a hickory nut in size” in the 
lungs Francis and Callender 9 quoted 
a case of Bruecken’s dying five months 
after infection, in which “a calcareous 
area at the left apex was traced to a 
multilocular single cavity one centi- 
meter in diameter” 

In February, 1931, Massee 10 report- 
ed finding physical signs of pneumonia 
at the bases of both lungs in a case of 
tularemia dying on the eighteenth day 
of the disease At necropsy, gross ex- 
amination revealed areas of “late red 
hepatization” in both lungs which were 
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interpreted as representing a “broncho- 
pneumonia of the confluent type”. 
Numerous short gram-negative bacilli, 
morphologically consistent with B. 
tularense, were seen imbedded in the 
tissue sections Material from the 
lung was scratched into the skin of the 
abdomen of a guinea pig , a granuloma- 
tous ulcer developed from which B tu- 
larense was cultured This case shows 
that bronchopneumonia may be a 
manifestation of tularemia lather than 
a complication of it 

Many writers have remarked on the 
great similarity of the microscopic pic- 
tures seen in the tubercle of tuber- 
culosis and in the caseous necrosis of 
tularemia, although the comparison 
has been made mostly in tissues other 
than the lung Since the fundamental 
lesion in both is initially a small area 
of caseation, this resemblance is not 
remarkable It seems peculiar that so 
little attention has been paid to the 
similarity of the clinical effects which 
may be produced by B tuberculosis 
and B tularense Bronchopneumonia, 
pleural effusion, lung cavitation and 
lung abscess formation are at least 
some of the clinical conditions which 
may be caused by both organisms 
One wonders if perhaps a few cases of 
tularemia have not been mistakenly 
diagnosed as tuberculosis 

Reference to the microscopic pul- 
monary lesions in human tularemia are 
scarce Simpson 11 in his recent mono- 
graph on the disease discusses this 
phase briefly “Foci of caseous necrosis 
with peripheral epithelioid and fibro- 
blastic proliferations also characterize 
the hepatic and pulmonary lesions” 
Stitt 12 paraphrases Francis’ descrip- 
tion as follows “The lungs present 
small necrotic foci or white plaques on 


the pleura , they contain focal necroses, 
or there may be bronchopneumonia of 
any degree, even to the involvement 
of almost an entire lobe, the alveolar 
walls are infiltrated with edema and 
large mononuclears, and the alveolar 
contents consist of a few leucocytes and 
red blood cells and a small amount of 
fibrin” At this time, the criteria for 
making the diagnosis of tularemia of 
the lung from pathologic studies alone 
seem indefinite further work is neces- 
sary along this line 

The following case is presented be- 
cause few fatal cases of tularemia have 
been reported The pulmonary lesions 
described are sufficiently similar micro- 
scopically to the other cases reported 
to deduce that the changes in the lungs 
in this case were due to tulaiemia It 
is felt, however, that they are also 
sufficiently different to be of especial 
interest 

Report or Case 

History A negro, aged 38, was sent to 
the hospital on Dec 6, 1928, from Cul- 
peper, Va At the time of admission the 
patient gave an unreliable history but the 
following facts were supplied by his family 
physician, Dr J W Humphries 

On Nov 4, 1928, the patient, who had 
had no contact with rabbits during the pre- 
ceding six months, skinned an opossum 
found dead in a cage with several live 
opossums Four days later his physician 
was called because of the sudden onset of 
chills, fever, generalized aching and pros- 
tration The temperature was 102° F It 
was observed that the patient s hands were 
considerably chapped” although no ulcera- 
tion was noted On Nov 11, when the 
physician called again, the temperature was 
103° F and “a suppurative condition around 
four badly broken front teeth had developed" 
There was swelling of the glands of the 
neck On Nov 16, at the advice of his 
physician, two of these teeth were extracted 
under local anesthesia and a “large amount 
of pus was evacuated” The patient was 
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able to sit up during the tollowing twenty- 
four hours, but, on Nov 17, was again 
forced to bed On this date, a specimen of 
blood was sent to the Virginia State Board 
of Health Laboratory for Widal agglutina- 
tion and was reported negative In accord- 
ance with their custom of testing all Widal- 
negative serums with B abortus and B 
tularcnsc, these additional agglutinations 
were done The B abortus agglutination 
was negative but the agglutination with B 
tularcnsc was reported “positive in dilution 
ot 1 40” The agglutination was repeated 
with a specimen oi scrum obtained on Dec 
3 and was positive with B tularcnsc, 1 5120 
The same serum tested by the U S Hygienic 
Laboratory agglutinated in dilution of 1 1280 

On Dec 6, the patient was admitted to the 
hospital, mainly on account of cough which 
had developed about two weeks previously 
The cough was productive of abundant foul, 
bloody sputum and was becoming progres- 
sively worse 

Examination The patient was emaciated, 
obviously ill, sweating profusely, and ap- 
parently in stupor There were many carious 
teeth with marked pyorrhea and receding 
gums, and cavities of the two recent ex- 
tractions The left axillary glands were 
slightly enlarged but not tender The other 
glands were normal In spite of a careful 
search, no ulceration of the skin and no 
scars were found There was an old crushed 
fingernail on the left third finger The 
physical signs in the chest indicated fluid 
or consolidation, or both, m the right lower 
lobe Routine examination was otherwise 
normal Rectal temperature was 105° F , 
pulse 120, respiration 32 The blood pres- 
sure was 128 systolic, 84 diastolic, Urinalysis 
was essentially negative Hemoglobin was 
S3 per cent (Dare) , red blood cells numbered 
2,710,000, white blood cells 8,200 The 
blood smear was typical of secondary anemia 
and the differential count was 79 per cent 
polymorphonuclears, 21 per cent lymphocytes 
The serum agglutinated B tularcnsc strong- 
ly m dilutions of 1 800 and gave an incom- 
plete reaction in dilution of 1 1600 It did 
not agglutinate B typhosus or B abortus 
The blood Wassermann reaction was nega- 
tive The sputum was composed of reddish- 
brown, bloody, mucopurulent material, no 


acid fast or Vincent’s organisms were found 
m six examinations 

Course The patient remained toxic and 
at times irrational His temperature was of 
the septic type, ranging from normal to 105° 
F He coughed up foul bloody sputum, filling 
one or two sputum cups a day On Dec 8, an 
attempt at thoracentesis was unsuccessful 
On the 10th, a 'ingle bedside chest plate 
(figure 1) was reported as follows “The 
lower half of the right chest shows a marked 
increase m density which is honeycombed 
with large irregular areas of decreased 
density, these have fairly definite borders 
The largest of these areas of rarefaction is 6 
by 3 cm and occupies the space between 
the sternal ends of the second and fourth 
ribs The appearance on the left is that of 
rather heavy hilus shadows This region is 
also thickly studded with small round areas 
of calcium deposit 

Conclusions Lung abscesses, right , prob- 
able bronchiectasis, left” The patient con- 
tinued to become more toxic and died from 
general toxemia on Dec IS, 1928 

Necropsy Examination was performed 
three hours after death by Drs Harry T 
Marshall and Joseph B Graham 

The pleural cavities contained no fluid 
The anterior aspect of the right lung was 
normal The middle lobe was adherent to 
the upper lobe and partially so to the lower 
Posteriorly the lung was bound down by ex- 
tensive and firm adhesions at the base On 
removing the right lung a cavity was en- 
countered where the lung had been attached 
This cavity was 8 by 12 cm and extended 
from the diaphragm to within a centimeter 
of the top of the lower lobe It seemed as 
if the anterior wall was formed by rough, ir- 
regular, dirty gray, necrotic lung tissue, and 
the posterior wall by the visceral pleura 
which was adherent to the chest wall This 
cavity contained about a pint of foul, pur- 
ulent, bloody fluid A probe passed down 
the mam bronchus failed to communicate 
with this cavity On section a large friable 
thrombus was found almost obstructing the 
lumen of the right pulmonary artery , numer- 
ous thrombosed arterioles were seen 

The left lung was congested m spots but 
elsewhere was pale It was somewhat em- 
physematous A slightly darker region oc- 
curred in the upper lobe, the pleura was lit- 
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tie involved over this area A thrombus 
was found partially filling the pulmonary 
artery at the lulus The outer wall of the 
thrombus was more pliable and the center 
was softer than m the right lung Section 
through the consolidated area showed multi- 
ple thrombi 

In the angle of the bifurcation of the 
trachea there was a walnut sized mass of 
lymph nodes, which were coherent, soft and 
under tension On section, there was much 
pigment deposit and three or four very 
small pearly spots which did not project 
above the surface 

The pericardium and heart appeared 
grossly normal except for a cloudy swelling 
of the myocardium Both the spleen and 
liver failed to reveal any lesions suggestive 
of tularemia either on the surface or on sec- 
tion The liver was of the fatty, nutmeg 
variety and the spleen resembled an acute 
splenic tumor of the septicemic type The 
kidneys were cloudy and congested The 
other viscera were normal 

Htstologtc Studv The microscopic sec- 
tions were studied by Dr Thelma Brum- 
field, who had at her disposal material 
loaned by Dr Edward Francis from two of 
the cases reported by Francis and Callender 
After a comparison of these with those from 


this case, Dr Brumfield teit justified m say- 
mg that the lesions m this case were due to 
tularemia The significant features were 
found in the sections from the axillary and 
bronchial lymph nodes, the lungs and the 
liver Dr Brumfield’s reports on these are 
quoted m detail 

“Left Axillary Lymph Node In this sec- 
tion were two small areas with a central 
coagulative necrosis, surrounded by large 
mononuclear epithelioid cells and a zone of 
fibroblasts No Langhans cells were seen 
but these two areas closely resembled 
tubercles The germinal centers from other 
areas of this node were pale and the sinu- 
soids contained numerous large mononuclear 
cells Eosinophils were relatively abundant 
Another section contained no necrotic areas 
and no other unusual changes except hyaline 
degeneration of small blood vessels 

“Hilus Lymph Nodes There were three 
areas of coagulative necrosis similar to those 
already described except that they lacked 
such definite zones of epithelioid and fibro- 
blastic cells The other lymph nodes ex- 
amined were apparently normal 

“Right Lung One section revealed m a 
medium sized artery an occluding thrombus 
containing many clearly outlined red blood 
cells This appeared to be a propagated 
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Fig 1 Retouched bedside film taken December 10, 1928, showing cavities m right 

lung 
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thrombus though it seemed to be partially 
attached to the vessel wall In the ad- 
ventitial tissue surrounding, there was i 
striking accumulation of mononuclear cells 
and a proliferation ot fibroblasts in winch 
were a tew well preserved polymorphonu- 
clear cells The smaller vessels of this area 
were congested with red blood cells Just 
outside the adventitial tissue the alveoli con- 
tained inan> large mononuclear cells In this 
area there were a lew spaces containing senn- 
necrotie exudate, composed chieflj of mono- 
nuclear cells and some pol> morphonuclears 
The remainder oi this section showed a 
diffuse widespread necrosis ot the lung tissue 
This resembled closelj a caseous pneumonia, 
since within the necrotic alveolar exudate 
were still retained the outlines of large 
mononuclear cells vv ithout pus formation, and 
onlj a moderate degree of hemorrhage 
Gram-Weigert stain was negative for or- 
ganisms in tlus tissue Another section, ad- 
jacent to the large abscess cavity, contained 
a lew air-bearing alveoli with thickened 
walls, and numerous microscopic nodules of 
consolidated lung tissue, the centers of which 
were necrotic, resembling early tubercles 
and surrounded by epithelioid cells and colla- 
gen fibers In the same section was an area 
of profuse hemorrhage into the lung tissue 
m which appeared numerous areas of 
coagulative necrosis Histologic details here 
were obscured by the hemorrhage Gram- 
Weigert stain was negative 
“Other sections from the wall of the ab- 
scess showed marked proliferation of fibro- 


blasts with collagen production, thick walled 
vessels, and an exudate of mononuclear and 
polymorphonuclear cells Several small 
aitenes revealed a proliferative endarteritis 

“Two minute areas of necrosis sur- 
rounded by large mononuclear cells were 
seen in the sections from the liver” 

Summary 

The reported eftects of B tulaiense 
on the human lung are reviewed and 
attention is called to the probable fre- 
quent and importance of these pul- 
monary manifestations A case with 
neciopsy is piesented with the follow- 
ing observations of interest (a) the 
piobable souice of infection was an 
opossum, (b) the clinical diagnosis of 
pyogenic lung abscess was discredited 
by microscopic study of the tissue, (c) 
the pulmonary damage was extensive 
and of prime importance as a cause of 
death, (d) the multiple pulmonic 
thrombi, with attending areas of ne- 
crosis wei e probably attributable to the 
tularemic infection, and (e) gross case- 
ous nodules were lacking in the liver 
and spleen 

Two additional reports < l3 > 14) of pul- 
monary lesions in human tularemia have ap- 
peared since this paper was written 
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Oliver Goldsmith, M.D.* 


By Louis H Roddis, M D , Lieutenant Commander, Medical Corps, 

U S Navy 


W ITH no other medical poet is 
the dignified doctoral prefix 
more commonly employed He 
was Dr Goldsmith” to Boswell and 
the Johnson circle, and his contempora- 
ries almost without exception referred 
to him as the “Doctor” yet the medical 
side of Goldsmith's life has been rath- 
er neglected, though it is both a con- 
siderable and interesting subject The 
circumstances of his medical education, 
his attempts to practice m Southwark 
and in London, his relation to one of 
the celebrated nostrums of the day, and 
its use in his last illness are all well 
attested though not commonly known 
facts 

His biographers are unable to decide 
with certainty whether Oliver Gold- 
smith was born in the village of Pallas 
or the village of Elphin, Roscommon, 
reland The year of his birth is also 
m doubt, though it was probably 1728 
ms is the date inscnbed m the tablet 
m Westminster Abbey Curiously 
enough the day of his birth, November 
> is the best authenticated of these 
! ree facts regarding the place and 
°f his appearance in the world 
G “ f at her, the Reverend Charles 
0 smith, was a poor country curate 
is son has immortalized his kindly 

iq,. ^ ece,v ed for publication, October 12, 


and guileless character m the “Vicar 
of Wakefield” and he was also the 
original of the clergyman of the “De- 
serted Village”, “passing rich on forty 
pounds a year” 

When Oliver was seven years of age 
his father’s circumstances were im- 
proved by the gift of the living at Kil- 
kenny West, and the family moved to 
the parsonage on the outskirts of the 
pretty little village of Lissoy not far 
from Athlone Lissoy is celebrated as 
the “Sweet Auburn, loveliest village of 
the plain” and its rural beauties are 
pictured in the opening lines of the 
“Deserted Village” 

Goldsmith attended the school at 
Lissoy kept by an old pensioned soldier, 
full of stories of Marlborough’s wars 
and the whimsical legends of Celtic 
Ireland He must have influenced the 
imaginative mind of the boy destined to 
be one of the greatest of English poets 
There was little in Oliver’s appearance 
however to indicate a brilliant future 
He was homely to the point of positive 
ugliness, awkward, loose jointed and 
undersized Smallpox, from which no 
one before the time of Jenner escaped, 
had further disfigured his countenance 
A peculiar guilelessness and simplicity 
of character was an additional incite- 
ment to making him the target for all 
sorts of ridicule 
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At seventeen he was packed off to 
Trinity College, Dublin, where he was 
entered as a sizar or poor student On 
one side of the entrance gate fionting 
on College Green, Trinity has erected a 
noble statue to this poor sizar who 
was to be considered by the woild as 
one of her most famous sons, no small 
distinction as Trinity was also the 
Alma Mater of Edmund Burke, Dean 
Swift, Bishop Beikeley, and Thomas 
Moore 

Goldsmith’s college career was rathei 
stormy He was one of those good 
hearted, good natuied, heedless per- 
sons, easily led, and loving gayety and 
conviviality Once he was expelled for 
participating in a riotous party within 
the precincts of the college His 
scholarship, too, does not seem to have 
been very remarkable but he was final- 
ly graduated on February 27, 1749, 
O S , with the degree of Bachelor of 
Arts The next three of four years 
were spent in fixing upon a profession 
He attempted to take holy orders but 
was rejected by the Bishop, some say 
because of failure to pass the requisite 
examination, others because he pre- 
sented himself to the Bishop arrayed in 
scarlet breeches It was decided that 
he should study law and he was 
equipped with a new outfit of clothes, 
a good horse and thirty pounds In a 
few months he returned with a single 
rusty suit, a broken down pony, and 
one shilling He now lived for a time 
with his indulgent uncle Contanne, and 
made good progress in learning to play 
the flute and fiddle and in writing 
verses, accomplishments that pleased 
his uncle and a pretty cousin, but did 
not help him in securing an honorable 
or independent position m the world 

Most of the Goldsmith family were 


poor and impiovident There was one 
notable exception This was Dean 
Goldsmith who was the incumbent of 
a rich deanery and whose position and 
material wealth made him an oracle to 
his poor relatives He appears to have 
asked “Why not make Oliver a phy- 
sician 

The suggestion of a great man like 
the Dean could not be disregarded and 
in the Autumn, of 1752, Oliver was 
enteied at the University of Edinbuigh 
as a “Student in Physic” to use his 
own words As a medical student he 
had an experience in respect to his first 
boarding house that all other indigent 
medical students will appreciate The 
table was furnished like that of Don 
Quixote, whose weekly menu consisted 
of “Soup composed of somewhat more 
mutton than beef, the fragments served 
up cold on most nights, lentils on Fri- 
days, stew on Saturdays, and a pigeon 
by way of addition on Sundays” The 
similarity of this diet to that of Gold- 
smith’s boarding house is shown by his 
description of what could be done to 
extend a loin of mutton throughout 
the week “A brandered chop was 
served up one day, a fried steak an- 
other, collops with onion sauce a third, 
and so on until the fleshy parts were 
quite consumed when finally a dish of 
broth was manufactured from the 
bones on the seventh day, and the land- 
lady rested from her labors ” 

He spent two winters m Edinburgh 
where he made a better reputation as 
a story teller and good fellow than as 
a student However, he took a pai- 
ticular interest in chemistry and had 
for his professor, Joseph Black, the 
discoverer of carbonic acid gas, who re- 
membered Goldsmith as a promising 
pupil Another of his teachers was 
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Vlexander Monro, semoi, the celebrat- 
ed anatomist 

Goldsmith’s fondness foi diess and 
lus \ anity have been fiequently noted 
A tailor’s account, while he was a 
medical student, is full of rich colors 
and fabrics “To 2J4 yds Sky-Blew 
satin, at twelve shillings a >aid, To }i 
ids fine Skj-Blew Shallon, 1 s yd , 
To a fine small hat 14 s , To 1 oz 6)4 
dr sd\er hat lace, S s , to a pair fine 
thd black hose, to 3^4 yds best fine 


high claiet colored cloth, 19 s” So 
Goldsmith was not illy dressed during 
this period and furtheimore the 
tailor's ledgeis show that he paid his 
bill 

Although the University of Edin- 
burgh was, and is today, one of the 
most famous medical schools of the 
woild Goldsmith quitted it after two 
yeais to make a tour of the Continent 
In a letter to his good natured uncle 
Contarme, who financed him to some 
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degree m his medical studies, he says 
“I intend to visit Pans wheie the great 
Monceau instructs his pupils in all the 
blanches of medicine and the next 
winter go to Leyden The great Al- 
bums is still alive there and ’twill be 
propei to go thiough only to have it 
said that we have studied m so famous 
a University ” 

Goldsmith’s real reason for going 
abroad was no doubt his desire to see 
the Continent Edinburgh was scarce- 
ly less celebiated as a medical school 
than Leyden, yet he well describes the 
advantages that take the student to an- 
other country to carry on the same 
studies as at home To be able to say 
that one has been at a famous foreign 
University, the professional contacts in 
other lands and cities, the experiences 
of travel aie valuable acquisitions not 
to be obtained in any other way, and 
the world takes note of these things 
and the returning student finds that he 
has an added prestige not possessed by 
the stay-at-home classmate 

In February, 1754, Goldsmith took 
up his studies at Leyden and no doubt 
attended the lectures of Albinus, one of 
the greatest of anatomists and pro- 
fessor at Leyden foi more than fifty 
years It is pretty evident, however, 
from certain descriptions he has given 
of the fair sex both at home and abroad 
that his studies were not all of a pro- 
fessional character In one of his let- 
ters to his uncle Contarme he compares 
the Dutch and Scottish types of 
femininity “The Dutch woman and a 
Scotch will bear companson The one 
is pale and fat, the other lean and 
ruddy, the one walks as if she were 
straddling after a go-cart, and the othei 
takes too masculine a stride I shall 


not endeavor however to deprive either 
countiy of its share of beauty ” 

He had arrived in Holland with 33 
pounds sterling and borrowed money 
from another Irish student, Ellis, after- 
wards a physician of some note, when 
he left Leyden and began his travels 
through France, Switzerland, and 
Italy According to his own account 
much of the journey was on foot and 
he often stayed at the houses of peas- 
ants, paying for food and lodging by 
playing the flute or telling amusing 
stories of his adventures The journey 
was begun m 1758 and lasted about 
one year During it he visited Lou- 
vain, Paris, and Padua It was from 
the University of Louvain that he is 
supposed to have received the degree 
of Bachelor of Medicine, a title first 
used in connection with his name in 
1763, when it is appended to one of 
the Dodsley agreements Many of the 
records of Louvain University were 
destroyed during the French Revolu- 
tion so that documentary evidence was 
not available when Prior and Washing- 
ton Irving attempted to examine into 
this subject Macauley expresses his 
doubts that Goldsmith ever obtained a 
medical degree, and indeed intimates 
that, like all travelers, he drew the long 
bow pretty generally Goldsmith him- 
self tells of having seen Voltaire in 
Pans and describes a conversation with 
him in most circumstantial terms, 
though it is now known that Voltaire 
was not at the time within a hundred 
leagues of Paris so that Macauley s 
doubts are not ill founded Though 
the question of the medical degree from 
Louvain cannot be settled other than by 
a Scotch verdict of “not proved”, the 
general use of the title of Doctor , 
Goldsmith’s use of the term “Bachelor 
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of Medicine”, and his claim that this 
degree was received fiom Louvain 
must carry weight 

Goldsmith returned to England m 
1756, penniless and friendless Hts 
uncle Contarme, who had been his 
patron and who had interested him- 
self in his nephew's behalf on all oc- 
casions, was dead For a time his 
circumstances were desperate He 
slept in the streets and consorted with 
beggars He attempted unsuccessfully 
to obtain employment in an apothecary 
shop He did however obtain a place 
as usher in a private school but left it 
to become the assistant of a chemist 
There, through the assistance of a fel- 
low student at Edinburgh, Dr Sleigh, 
he commenced the practice of medicine 
at Bankside, Southwark He starved 
here, too, though he told another old 
college companion, Beatty, who met 
him at this time, that “He was practis- 
ing Physic and doing well” Dr Farr, 
who had also been with him as a medi- 
cal student, says that when he met 
Goldsmith at this time the poet was 
clothed m a coat of rusty black velvet 
with a patch over the left breast, an 
evidence of poverty that he concealed 
by holding his three-cornered hat over 
it 


Dr Sleigh introduced Goldsmith to 
Richardson, the novelist and book- 
seller, who gave him some literary 
hack work to do and it was thus that 
he began his career as a man of letters 
His work soon attracted the attention 
of Dr Samuel Johnson and through 
his friendship Goldsmith' became a 
member of the famous literary club, 
the record of whose meetings has been 
so completely reported by Boswell It 
is of interest that two of the original 
members of the club were medical men 
for, m addition to Goldsmith, the mem- 
bership included Dr Nugent, the fath- 
er-in-law of Edmund Burke, a Roman 
Catholic, and a successful and highly 
respected physician 

Both Johnson and Sir Joshua Rey- 
nolds recognized Goldsmith’s genius 
Hawkins says that he was looked at 
askance by some of the other members 
“as a mere literary drudge equal to the 
tasks of compiling and translating but 
little capable of original and still less 
of practical composition” 

This view was changed by the pub- 
lication of “The Traveler” and the 
“Vicar of Wakefield” The former 
has been declared with good reason to 
be the finest poem in English since the 
appearance of Pope’s “Essay on Man” 
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and the excellence of the “Vicar of 
Wakefield” has been attested by suc- 
cessive generations of readers 

The years that followed were prob- 
ably the most successful and happy of 
Goldsmith’s life He enjoyed the 
praise of “The Traveler” and the 
“Vicar”, and the admiration excited by 
“The Deserted Village”, perhaps the 
finest pastoral poem m English These 
years also saw his success as a play- 
wright with the comedies of “She 
Stoops To Conquer” and “The Good 
Matured Man” 

He was frequently the guest of 
Reynolds, Mrs Thrale and Mrs Vesey 
The given name of Mrs Vesey's hus- 
band was Agronisham and we can gam 
some idea of the fame of the Johnson 
circle at this time when we find that 
Agronisham Vesey, though wealthy 
and socially prominent, was so con- 
cerned over his entrance into the 
Literary Club that the night his name 
came up for discussion he had a rela> 
of foot messengers to bring the news 
of his election and was much agitated 
until he found that he had been accept- 
ed for membership At Sir Joshua 
Reynold’s, Goldsmith met the Hor- 
necks and fell in love with the younger 
daughter celebrated as the “Jessamy 
Bride” His financial affairs, though 
always in a tangled state due to his 
improvidence, were nevertheless better 
than at any other time m his career 
and he appears to have enjoyed an in- 
come of four or five hundred pounds a 
\ear This is the time of the “bloom- 
colored coat” mentioned by Boswell 

Three features of Goldsmith’s medi- 
cal life should be noted The first of 
these was his attempt to gain a medical 
appointment in India This attempt 
wu> successful and he was appointed 


physician and surgeon to one of the 
factories of the East India Company 
on the Coromandel Coast The ap- 
pointment was worth fifteen hundred 
pounds a year, a very large sum for 
those days, partly m salary and partly 
m fees and perquisites It was neces- 
sary that he pass a professional ex- 
amination and make a deposit toward 
his passage money before he w r as final- 
ly accepted for the post He piobably 
failed in one of these requnements for 
he was never actually appointed and 
none of Jhis friends could learn from 
him the real reason for the final failure 
of the scheme 

Goldsmith had always a great in- 
terest in the Orient and m 1761 he 
diew up a memorial to Lord Bute in 
which he suggested a scientific mission 
to Aleppo, of which Goldsmith was to 
be the head, to inquire into the useful 
arts, inventions, and customs of the 
East with the idea of bunging back to 
Europe methods unknown there The 
Go\ernment paid no attention to the 
memorial except to disapprove it No 
one could have been more unsuited than 
Goldsmith to lead such an expedition 
as Dr Johnson pointed out in one of 

his characteristic pronouncements “Of 

all men” said he, “Goldsmith is the 
most unfit to go upon such an inquiry 
Sir, he would bring home a grinding 
barrow’, which you see in every street 
in London, and think that he had 
furnished a wonderful improvement 

After the failure of his India ap- 
pointment, he sought to be examined 
for a surgeon’s mate m the Army 
Records of the College of Surgeons 
showed that he appeared for examina- 
tion at Surgeon’s Hall, December 21 , 
1758 , and was found not qualified 

In spite of thi>, m 1/65 after the* 
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publication of “The Traveler’ his 
social and financial prospects were 
much changed for the better, and Su 
Joshua Reynolds, always Goldsmith’s 
sincere well wisher mged him to ie- 
sume the practice of medicine and 
pointed out the advantages he could 
obtain from being known as the mem- 
ber of such a profession It must be 
remembered that m eighteenth century 
England the social position of the 
physician was high, the large number 
of men of family and talent fiom 
Haney and Sydenham to Meade, 
Garth and Arbuthnot in the medical 
fraternity having done much to bring 
it to a high plane Goldsmith therefore 
took his friends advice and began again 
as a medical practitioner under more 
favorable circumstances than surround- 
ed him in his first attempt He was 
now a man of note in the world of 
letters, had many powerful friends, 
and was no longer pressed for funds 
In spite of these advantages his prac- 
tice did not flourish as he himself 
quickly tired of the restraints and re- 
sponsibilities imposed by his profes- 
sion Most of his patients were among 
those who forgot to pay him and his 
fees in consequence did not come up 
to his expectations Finally an apothe- 
cary questioned the dosage of a drug 
prescribed by Dr Goldsmith, and 
m the dispute the patient, a Mrs 
Sidebotham, sided with the phar- 
macist to the disgust of the Doctor 
who left the patient and practice in a 
passion To Beauclerc he said, “I am 
determined to leave off prescribing for 
my friends” “Do so, my dear Doc- 
tor”, answered the wit, “whenever you 
undertake to kill, let it be only your 
enemies ” 

Goldsmith’s last illness and death 


weic attended with circumstances that 
led to considerable controversy at the 
time The poet had suffered m 1772 
from an attack of dysuna which may 
have been due to an old Neisserian in- 
fection, though it may of course have 
been a non-specific condition At this 
time he had been treated by Dr James, 
a respectable physician of the day who 
was the author of a three volume 
Medical Dictionary', but is best known, 
however, by' a secret prescription sold 
everywhere as “James’ Powder” The 
sale of this powder made him rich It 
was then common for remedies to be 
kept secret by reputable medical men 
so that his conduct was not as un- 
ethical as it would be considered today 
The powder was a compound of cal- 
cium phosphate and antimony oxide, 
and was diaphoretic, emetic, or purga- 
tive in its action depending on the dose 
used It survives now m the National 
Formulary as the pulvis antimomahs, 
or James’ powder, where the dose is 
given as 02 gram or 3 grains Gold- 
smith had used this remedy under 
James’ direction with relief of his 
symptoms and had apparently con- 
ceived an exaggerated idea of its value 
In the early part of 1774 he had an ex- 
acerbation of his cystitis and his gen- 
eral health seems to have been im- 
paired He became quite ill on March 
25, and sent for Mr Hawes whose ac- 
count was published shortly after 
Goldsmith’s death 

The following is the narrative of 
Mr Hawes 

"On Friday, the 25th of March, at 
11 o’clock at night, the late Dr Gold- 
smith sent for me to his chambers 
He complained of violent pain extend- 
ing all over the forepart of his head, 
his tongue was moist, he had no cold 
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shivermgs, or pain in any other part, 
and his pulse beat about 90 strokes in 
a minute He then told me he had 
taken two ounces of ipecacuanha wine 
as a vomit, and it was his intention to 
take Dr James’ Fever Powder 
I replied that, in my opinion, this was 
a medicine very improper at that time, 
and begged he would not think of it 
But I am sorry to say that every argu- 
ment used seemed to render him more 
determined in his opinion ; which gave 
me much concern, as I could not avoid 
thinking that the man whom I had 
every reason in the world to esteem 
was about to take a step which might 
prove extremely injurious to him I 
therefore endeavoured to reason medi- 
cally with him and observed that his 
complaint appeared to be more a 
nervous affection than a febrile dis- 
ease However, though I reasoned 
with him on the subject for near half 
an hour by his bed-side, and vehement- 
ly entreated him not to take Dr James’ 
Powders, yet I could not prevail upon 
him to say he would not At least I 
addressed him, to the best of my re- 
membrances in the following manner 
“ ‘Please, Sir, to observe, that if you 
do take the fever powder, it is entirely 
without my approbation, and, at the 
same time, remember how very anxious 
I have been to persuade you to desist 
from doing it, and now I will take my 
leave, if you will be kind enough to 
grant me one request ’ He very warm- 
ly asked me what that was I told him 
that, as he had always consulted Dr 
Fordyce in preceding illness, and 
had expressed the greatest opinion of 
his abilities as a physician, I hoped he 
would permit me to send for him It 
was full a quarter of an hour before I 
could obtain his consent to this, as the 


taking of Dr. James’ powders appeared 
to be the only object which employed 
his attention, and even then he en- 
deavoured to throw an obstacle in the 
way, by saying that Dr Fordyce was 
gone to spend the evening in Gerrard 
Street, ‘where’, added he, ‘I should al- 
so have been, if I had not been in- 
disposed’ ” 

Fordyce, an M D from Edinburgh 
in 1758 and a member of the Johnson 
circle, now took over the case but not 
until the poet had obtained from Hawes 
some James’ powders which on taking 
he declared were not of proper com- 
position and made him worse He 
continued to grow worse, and became 
very drowsy and weak with a pulse 
ranging from 120 to 140 and an ir- 
regular low temperature 

On Sunday night, April 3, he fell 
into a deep sleep, at four o’clock in 
the morning of April 4, he was seized 
with a convulsion and expired an hour 
later 

His death was thus announced in 
the Public Advertiser of April 5 
“Yesterday morning died, much and 
deservedly regretted, at his chambers 
in Brick Court, in the Temple, Dr 
Oliver Goldsmith, author of the poems 
of the Traveler, and Deserted Village, 
and many ingenious works in prose 
He was seized on Friday night with a 
nervous fever in his brain, which oc- 
casioned his death ” 

A considerable controversy arose as 
to what effect the popularly used 
James’ Powder had on the course of 
his illness, some declaring that it had 
hastened his end, others defending it 
A rumor arose that Dr Goldsmith be- 
lieved that there had been a mistake in 
the compounding of the powder and 
this rumor became so troublesome that 
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Hawes published a brief account of the 
affair, apparent! j to defend himself 
against gossip 

Just what the exact diagnosis was is 
not known but it is clear that an m- 
tection of the gemto-urmaiy tract was 
the basic condition and the injudicious 
use bj the patient, against the advice 
of his medical attendant, of a power- 
ful irritating emetic and puigative pto- 
duced a gastio-entcritis as well 
Hawes and, indeed, all the medical men 
who attended Goldsmith, appeared to 
ha\c done all that w r as possible 

Hawes became a man of maik, was 
a friend of Reynolds and of Gold- 
smith and the fact that he managed the 
latters’ affairs and disposed of his ef- 
fects aftei the poet’s death indicates 
that Goldsmith’s friends did not con- 
sider him remiss m any important par- 
ticular Hawes was made a Doctor 
of Medicine in 1780 He died at his 
birthplace, Islington, in 1808 

Goldsmith’s death excited very little 
attention among the public as a whole 
but there was a general mourning 
among all his friends and associates 
to whom his simplicity and kindness 
of heart greatly endeared him If one 
were to attempt to convey an idea of 
this good natured friendliness in a 
single incident it could perhaps be best 
done by quoting the concluding line of 
one of his letteis to a member of a 
countiy family After asking that his 
respects and legal ds be given to the 
members of the family he adds “And 
■f there is an old dog in the family pat 
him on the head for me” 

After Goldsmith’s coffin had been 
closed it was opened again at the urgent 
request of the Jessamy Bride, the love- 
ly Mary Horneck, that she might cut 
off a lock of his hair This memento 


of the poet she treasured through her 
long life (she did not die until 1840) 
and the memory of her affection and 
de\ otion ha\e in the words of Irving, 
“hung a poetical wieath above her 
giave” 

Sympathy and kindness were nearly 
the only attributes that Goldsmith 
possessed that fitted him for the prac- 
tice of medicine In all other respects 
few could have been so unfitted by 
nattue foi so exacting a profession 
He was careless and impatient of le- 
stramt, with little idea of responsibility 
His knowledge was of a miscellaneous 
and impiactical kind and he never 
seems to have been a serious student 

As both a poet and a prose writer 
Goldsmith holds a high place in Eng- 
lish literature His smooth and flow- 
ing prose is unsurpassed by any 
English wntei, except Addison, and 
his graceful verse was distinguished in 
a literary age celebiated for the quality 
of its poetry 

A little known fact regarding Gold- 
smith is the influence his writings had 
upon the life and work of Goethe 
This influence is to be distinctly seen 
in Goethe’s thought and life and was 
acknowledged by him in terms that de- 
serve to be repeated He expressed it 
strongly in his autobiography and m 
1830 when he was eighty-one years 
of age, m a lettei to Zelter he said “It 
is not to be descnbed, the effect that 
Goldsmith’s Vicar of Wakefield had 
upon me, just at the critical moment of 
mental development That lofty and 
benevolent liony, that fair and in- 
dulgent view of all oui infirmities and 
faults, that equanimity under all 
changes and chances, and the whole 
tiain of kindred virtues, whatevei 
names they bear, proved my best edu- 
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cation, and m the end they are the 
thoughts and feelings which have re- 
claimed us from all the errors of life ” 
Further he mentions that he has re- 
cently read "the charming book again 
from beginning to end ” As Foster 
expresses it “The strength which can 
conquer circumstances ; the happy wis- 
dom of irony which elevates itself 
above every object, above fortune and 
misfortune, good and evil, death and 
life, and attains to the possession of a 
poetical world, first visited Goethe in 
the tone with which Goldsmith’s tale 
is told ” 

Johnson, who at times had borne an 


almost parental relation to Goldsmith, 
scolding him for his shortcomings m 
the parental style, loved him and felt 
his death the most keenly of any of the 
warm circle of friends with the pos- 
sible exception of Sir Joshua Rey- 
nolds It was Johnson who composed 
the epitaph inscribed on a marble 
tablet beneath the medallion bust in 
the Poets’ Corner of Westminster Ab- 
bey, beginning, 

Olvarn Goldsmith, 

Poetae, Physici, Historici 
and ending, 

Obnt Londini, 

April IV, MDCCLXXIV 
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THE N ATI RE AND ETIOLOGY 
OF HODGKIA’S DISEASE 

Aside from the reported discoven 
>f Aarious organisms m the m\olved 
issues m Hodgkin’s disease, the lmph- 
ation that this condition is of intec- 
ious origin has been found in histolog- 
cal rather than clinical evidence 
Neither geographical distribution nor 
ge and sex incidence points in anj 
ignificant wa\ to a parasitic etiology 
)f epidemiological aspects there are 
one sa\e the not infrequent appear- 
nce of Hodgkin’s disease m more than 
ne member of a family, but this oc- 
asional observation is far less impres- 
lve than the familial incidence of cer- 
»n other diseases, such as the retinal 
euroblastoma, for instance, in regard 
J the neoplastic nature of which there 
1 no difference of opinion Also, when 
le ,nv ariably fatal outcome is consid- 
re d ln connection with the non-vital 
laracter of the structures first giving 
linical evidence of involvement, no 
■'pport for a belief in an infectious 
n gm can be found With those m- 
-ctious diseases which entail the 
‘ghest mortality, at least an occasional 
l ctim survives 

From the histopathological stand- 
out, however, Hodgkin’s disease pre- 
-nts features which strongly suggest 
1 m * ec tious granuloma Such are the 
iriety of the microscopical changes 
1 particularly the simultaneous oc- 
irence of multiple cell types, lympho- 
asts > fibroblasts, eosinophils, and var- 


ious giant cells, all tending as the pro- 
cess advances to give way to a mature 
or hyaline fibrosis on the one hand, oi 
to pass into caseation necrosis on the 
other It was some yeais ago that the 
writer was warned by the distinguished 
director of a certain Euiopean patho- 
logical institute to be paiticularly care- 
ful m the postmortem examination of 
a case of Hodgkin’s disease, because 
“young men are especially susceptible 
to the infection” The sincere solici- 
tude of the adusor was appreciated, 
but without conviction as to the gravity 
of the danger Yet it must be acknowl- 
edged that the complex histopathology 
of Hodgkin’s disease does invite the 
assumption that this disease is a chron- 
ic infectious granuloma, a view which 
is still entertained by many competent 
pathologists 

The recent work of L’Esperance 1 has 
encouraged those committed to the par- 
asitic etiology of Hodgkin’s disease, 
especially since Ewing has given some 
measure of support to this view L’Es- 
perance believed that the tubercle ba- 
cilli which she obtained from a case of 
Pel-Ebstein disease were of the avian 
type From these studies she deduced 
that the avian tubercle bacillus prob- 
ably has an etiological relationship to 
Hodgkin’s disease Is this but another 
episode m sequence with the many as- 
sertions and suggestions which have 


1 L’EspErancE, E S Study of case of 
Hodgkin’s disease in a child, Jr 
Immunol , 1930, xvm, 127-132 
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gone befoie? Tubeicle bacilli of 
stiams unspecified, diphtheioids, pleo- 
moiphic cocci, amebae, and momlu 
have each been given a idle, playing an 
aggiessive or a tinnd pait depending 
upon the degiee of caution possessed 
by then lespective pioponents The 
veiy multiplicity of these claims taises 
doubt that there is a paiasitic cause, 
while many who believe that Hodg- 
kin’s disease is infectious in natuie me 
dnven to the conclusion that the etio- 
logical agent has not vet been discov- 
ered 

Through an experimental and ana- 
lytical investigation Medial- has ad- 
vanced well-considei ed and significant 
opinions in respect to the changes and 
responses of the hematopoietic and 
lymphoid tissues to infection with the 
avian tubercle bacillus, and in regard to 
the essential natuie of Hodgkin’s dis- 
ease He found that the histopathol- 
ogy induced by intravenous infection 
of normal and of vaccinated rabbits 
with virulent avian tubercle bacilli was 
not significantly different fiom that 
produced by other types of tubercle ba- 
cilli The diffeiences in gioss and mic- 
roscopic pathology caused by tubercle 
bacilli of the avian, bovine and human 
types are to be explained by diffeiences 
in virulence, in susceptibility and in 
dosage, and are not specific for type of 
infecting organism The important 
differences pioduced by the avian ba- 
cillus in vaccinated and non-vaccinated 
animals demonstrated this point In 

2 Mjcdi,ar, E M Avian tuberculosis in nor- 
mal and vaccinated rabbits, Am Jr 
Path, 1931, vu, 475-489, The signifi- 
cance of lesions resembling Hodgkin’s 
disease in tuberculosis, ibid , 491-497 , 
An interpretation of the nature of Hodg- 
kin’s disease, ibid , 499-513 


not nial labbits infection with avian 
bacilli pioduied constant lesions in the 
bone mariovv Among these were dis- 
ctete collections of mononuclear leuco- 
cytes, sometimes neciotic, with varying 
degrees of infiltration with neutrophils 
The hematopoietic tissue of the mar- 
iovv was always hyperplastic, with 
numcious mitotic figures and increased 
megakai yocy tes Coincident with these 
changes in the mariovv, there was an 
increase in the circulating mononu- 
clear leucocytes The megakaryocyte 
seemingly plays an important role in 
acute avian tubeiculosis in the rabbit 
These observations of Medlar bring 
to mind those occasional examples in 
man in which a blood picture simulat- 
ing an atypical leukemia is produced 
by an ovei whelming miliary tubeicu- 
losis One case known to the wntei 
was believed to be an unusual leu- 
kemia on the basis of the increased 
• 

number and pi eponderance of young 
mononuclear cells m the cu dilating 
blood At autopsy ruptuie of caseous 
bronchial nodes mto a pulmonary ai- 
tery was demonstrated, and the bone 
mariovv showed countless nuliary foci 
of neciosis and young tubeicles 
In Medlar’s animals which had been 
infected intravenously with virulent 
avian tubercle bacilli, there were no 
gioss pathological lesions simulating 
Hodgkin’s disease Microscopical ex- 
amination showed in the lungs, liver 
and spleen a few to many giant cells 
which vveie indistinguishable from the 
giant cells seen m Hodgkin’s lesions 
The bone marrow in these animals was 
markedly hyperplastic and showed a 
maiked mciease of megakaryocytes 
These weie found m the process of en- 
tering the circulation as well as within 
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the blood Mimses of the mat row These 
findings led to the conclusion that the 
giant cells obsen ed in the tissues were 
also megakai v ocvtes These lesions, 
suggestive of Hodgkin’s disease, were 
not found m annuals, which, by leason 
ot smaller dosage 01 partial protection 
through vaccination, were able to sur- 
vive for several months or longer 
Moreover, essentiallv the same lesions 
were produced m expenmental animals 
inoculated with virulent bovine and 
human tubercle bacilli, when the course 
ot the disease was rapid but not when 
death occurred after a longer interval 
Thus it appeals that the avian oigan- 
lsm has no monopoly on the production 
ot this type of reaction The mega- 
karyocytes in the acutely tubeiculous 
animals Medlar found to be closely 
similar to the Sternberg giant cells of 
Hodgkin’s disease But the presence 
ot megakaryocytes m the cuculation 
and lodged as emboli in the capillaries 
of the lungs is not a condition peculiar 
to acute tuberculosis It is not specific 
for any condition, but occurs in various 
toxic and infectious states 
Medlar never observed the pleo- 
morphism of cells or the other cellular 
appearances of true Hodgkin’s disease 
in his expenmental animals, and con- 
cluded that not only is Hodgkin’s dis- 
ease not produced by any type of 
tubercle bacillus but that no infectious 
agent can be the etiological factor On 
the contrary his investigations led him 
to the belief that Hodgkin’s disease is 


a malignancy of the bone marrow for 
which the megakaryocyte is the type 
cell, and that the characteristic histo- 
pathology of Hodgkin’s disease is ex- 
plainable as a pleomorphic aggregation 
of cells which lepresent the develop- 
mental cycle of the magakaryocyte The 
origin of lesions outside of the bone 
mariovv he believed to be due to metas- 
tasis The term “megakaryoblastoma” 
was suggested to designate true Hodg- 
kin’s disease 

The new element in Medlar’s analy- 
sis is the designation of the megakaryo- 
cyte as the stem cell for the origin of 
Hodgkin’s disease and the consequent 
localization of a primary focus in the 
bone marrow It will not be easy to 
prove that the process by which the 
disease becomes generalized is one of 
metastasis and not simply the manifes- 
tation of a neoplastic system dyscrasia 
May it not be true that cells potentially 
capable of giving rise to premegakaryo- 
cytes are to be found widely distributed 
in the reticulo-endothelial system out- 
side of the bone marrow ? The ‘mye- 
loid’ reaction is seen in many situations 
in the body, such as the submucosa and 
subserosa of the bladder, for instance, 
where it appears to have arisen dc 
novo At any rate, these stimulating 
papers by Medlar give added support 
to the view that Hodgkin’s disease is a 
neoplastic process genetically related to 
lymphoblastoma, myeloma, chloroma 
and the leukemias 
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The Plantai Reflex, its Significance, the 
Methods of its Examination and the 
Causes of Some Diagnostic Eriors Bj 
Theodor Dosu/kov, M D (The Jr of 
Nerv and Ment Dis , 1932, K\v, 374- 
383 ) 

The plantar reflex should be examined 
with the patient in the dorsal position, with 
his extremities extended and with the teet 
resting on the heels A blunt needle or a pm 
should be the instrument used and never an 
object with a wide end, such as the handle 
of the neurologic hammer In making the 
examination the pm should be traced slowly 
along the internal and external edges of the 
foot-sole from the heel to the elevation 
above the metatarsophalangeal joint, but not 
on that elevation The reactions that are to 
be observed are (1) movement of the toes, 

(2) tension of the *m tensoris fasciae latae’, 

(3) movement m the big joints (talocrural, 
knee and hip) The movement of the toes 
has been the most studied Its normal dis- 
play, plantar flexion and adduction, is pres- 
ent in from 88 per cent to 98 per cent of 
normal persons in various series studied The 
modifications of this reflex can be both 
quantitative and qualitative Of the qualita- 
tive modifications inversion is the most im- 
portant, but of this ‘Babmski’s phenomenon’ 
there exist several varieties The complete 
form displays itself in the dorsal flexion of 
all five toes A frequent form is that of 
dorsal flexion of the first toe and plantar 
flexion of the other four This is the form 
frequently meant when the presence of Ba- 
bmski’s phenomenon is mentioned in case re- 
ports Other forms are dorsal flexion of 
the first toe or of all toes, appearing upon 
irritation of the external side only of the 
sole of the foot, while irritation of the in- 
ternal side produces the normal reflex, and 
inconstant inversion of the reflex, alternat- 
ing with the normal form of plantar reflex 
or with its entire absence All of these phe- 
nomena have the same significance They 


practically alwa>s mean a lesion of the pyra- 
midal system Diagnostic errors dependent 
upon the plantar reflex fall into two main 
groups One of these is deni ed irom techni- 
cal faults of which the most common are an 
incorrect position tor the patient during the 
examination, the use of an unsuitable instru- 
ment (usually the handle of a neurologic 
hammer), and the examination of the reflex 
from the part of the sole of the foot below 
the toes (by which method the positive Ba- 
bmski’s phenomenon maj be caused to ap- 
pear in healthy persons) The other group 
depends upon incorrect appreciation of prop- 
erly obtained facts Here the chief cause of 
error lies m ignoring the ‘physiological Ba- 
bmski’, ‘peripheral Babinski', ‘pseudo-Ba- 
bmski', ‘pseudo-Puusepp’, and ‘pseudo- 
pathological Babinski’ 

"Botin loccfihalus Anemia" — Difhylloboth- 
itinn Latum and Pernicious Anemia By 
Ivar W Birkeeand, M D (Medicine, 
1932, xi, 1-139) 

The fish tapeworm has been reported m 
more than 250 cases of infestation of human 
beings on the continent of North America 
At least twenty-three cases have been report- 
ed in patients who have spent their entire 
lives in this part of the world The fre- 
quency of infestation is increasing so that the 
fish tape-worm is now estimated to be the 
most common cestode in the North-Central 
States and Central Canada In New York 
City, as well as in Chicago and Minneapolis, 
the numerical predominance of this parasite 
over the pork and beef tapeworms has been 
recognized While a majority of those har- 
boring the fish tapeworm suffer no ill effects 
therefrom, some show a variety of clinical 
manifestations without anemia, with symp- 
toms referable to the central nervous system 
or to the ahmentarj tract In nonanemic car- 
riers there may be noted an altered blood 
picture which has been defined as an abortive 
form of Diphyllobothnum anemia When 
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present, the fully manifest anemia runs true 
to type with but very few exceptions, and as 
a rule it is indistinguishable from crypto- 
genetic pernicious anemia, clinically, hemato- 
logicallj, and pathologically Achlorhjdria 
is present in about 84 per cent of cases of 
Diphj llobothnum anemia When hjdro- 
chlonc acid is present, the acidity is usually 
below the average level The incidence of 
spinal cord changes in association with this 
t>pe of anemia has not been thoroughly in- 
vestigated Numbness and tingling in the 
hands and feet arc not uncommon complaints 
Prior to the recognition of the etiologic sig- 
nificance of the tapeworm in relation to this 
anemia, the same grave prognosis prevailed 
as for cryptogenetic pernicious anemia until 
the introduction of treatment with liver 
Systematic anthelmintic measures have great- 
1> reduced the mortality, and the cure of the 
anemia thus obtained is remarkably perma- 
nent Since in Finland only one of 5,000 to 
10,000 carriers of this worm develops a defi- 
nite ancnna, it is obvious that the worm 
cannot be the sole factor involved m the 
production of the anemia Peculiarities of 
the constitution — racial, familial, and individ- 
ual — must have to do with the ultimate sus- 
ceptibility which makes the development of 
this type of anemia possible This means a 
specific predisposition for the development 
of anemia of the pernicious type 

The National Leper Home ( United States 
Marine Hospital) , Carville, La Review of 
the More Important Activities during the 
Fiscal Year Ended June 30, 1931 By O 
E Denney, F A C P , Surgeon, United 
States Public Health Service (Public 
Health Reports, 1932, xlvn, 601-613 ) 
During the fiscal year ending June 30, 1931, 
the average daily population of The Na- 
tional Leper Home at Carville, La , was 322 
Sixty-three new patients were admitted, 3 
absconded, of whom one returned within one 
month at his own expense, 9 patients who 
had absconded in previous years returned for 
hospitalization, 5 of them paying their own 
expenses Nineteen patients were paroled 
Of the 337 patients in the hospital on June 
30, 1931, 178 were taking chaulmoogra oil 


by mouth, the dosage varying from 5 to 125 
drops three times a day About one-third of 
the patients were taking chaulmoogra oil 
with benzocaine by intramuscular injection 
twice weekly, the average dose being 5 cc 
Of the 49 patients who had been taking the 
intramuscular treatment for two years, 33 
were markedly improved, 14 were moderately 
improved, and 2 were slightly improved Of 
131 patients who had taken treatment for 
over 12 months, 66 showed marked improve- 
ment, 50 showed moderate improvement, 8 
showed slight improvement, and 7 were un- 
changed Of the two groups, 34 were bac- 
terioscopically negative Forty-eight pa- 
tients were treated with the ethyl esters of 
hydnocarpus Intramuscular injections of the 
esters in doses of 2 or 3 c c were given once 
a week and proved much less irritating than 
the esters of chaulmoogra oil The bene- 
ficial results were about equal to those ob- 
tained with the ethyl esters of chaulmoogra 
oil The sera of all new patients were ex- 
amined by the Kolmer quantitative comple- 
ment fixation method and Kahn precipitation 
test Of the 110 examinations made by each 
method, 49 sera were negative by both Kol- 
mer and Kahn methods, 24 were negative by 
Kolmer and positive by Kahn, 10 of which 
showed a 3 plus or higher reading by the 
Kahn method, and 6 were negative by Kahn 
and positive by Kolmer, all but 3 of which, 
however, showed a weakly positive reading 
by the Kolmer method 

The Present Status of BCG Vaccination By 
S A PetroEE, PhD (The New Engl 
Jr of Med , 1932, ccvi, 436-439 ) 

No problem in tuberculosis, since the fa- 
mous controversy on the entity of bovine and 
human tuberculosis some twenty-five years 
ago, has created such a feverish discussion 
as the prophylactic immunization against tu- 
berculosis known as BCG vaccination From 
study of three different cultures of BCG, 
obtained at different times and from three 
different sources, the last directly from Pro- 
fessor Calmette, Petroff came to the conclus- 
ion that BCG was an organism of low viru- 
lence, producing tuberculous changes which 
had the tendency to heal But with each of 
the three cultures, a small number of am- 
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mals which had been under observation for 
about eighteen months developed progressive 
tuberculosis The organism isolated from the 
lesions of these animals, when inoculated into 
healthy guinea pigs produced a progressive 
disease which could be transferred m a series 
of animals Dissociation phenomena may be 
appealed to to explain the instability of the 
organisms and the resulting variation m viru- 
lence The differentiation of human and bo- 
vine tubercle bacilli by animal inoculation is 
at present inadequate Among the cultures 
obtained from human material, a large num- 
ber cannot be classified as either human or 
bovine As to the Lubeck disaster, PetrofT 
does not believe that the vaccine used for the 
babies was contaminated with human type 
tubercle bacilli, but that reversion of the 
virulence had taken place PetrofT is strong- 
ly opposed to the use of a living virus as a 
vaccine against tuberculosis An organism 
which is now nonvirulent may regain its 
virulence after passing through a suitable 
environment and in time may become a men- 
ace to the pei son who has been vaccinated 


0 bo blkuisuntji [ Ulca Totujite] By 

Pkoi Dk K Gi.afssm-k (Arch f Verd- 
Krankli , 1932, li, 68-73 ) 

In patients with gastric or duodenal ulcer 
there is frequently found a characteristic 
change in the tongue consisting of solitary or 
multiple epithelial defects These occur 
chictly m the posterior segment of the tongue, 
either in the mid-line or anterior to the 
circumvallatc papillae They are frequentlv 
symmetrical but may be unilateral and ex- 
hibit a defect which lays bare the corium 
They are round or oval, frequently elongated, 
are entirely superficial, non-patnful and give 
the impression of superficial ulcers In size 
they range from 2 to 8 in m m diameter 
Glaessner has seen these lesions m more than 
SO cases Their presence speaks for peptic 
ulcer, but their absence must not be taken as 
evidence against an ulcer diagnosis Once 
present, the tongue lesions appear to remain 
as long as the gastric ulcer persists With its 
healing they disappear The author believes 
this to be a hitherto undescribed form of 
glossitis characteristic for peptic ulcer 
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A Diabetic’s Own Cook Book By Stella 
H Lyons, with a foreword by Logan 
Ceendcning, MD, F A C P , mi -f- 94 
pages Alfred A Knopf, New York City, 
1932 Price, $2 00 

Mrs Lyons is a good cook — and also a dia- 
betic How often, when faced with the 
common “hospital” list of foods useful for 
this ailment, has the physician been told "I’d 
rather die than diet !” Certainly, in her little 
volume “A Diabetic’s Own Cook-Book”, Mrs 
Lyons has taken the “die” out of “diet” And 
— blessed relief to the diabetic, — she has done 
it without entangling him in a mass of weigh- 
ing-scales, measuring glasses and logarithm- 
like tables of figures In fact, the only evi- 
dence of these bug-a-boos lies on the title 
page set up by the publisher After a com- 
mon-sense layman’s talk to the layman, deal- 
ing with the principles of feeding necessary to 
diabetics, Mrs Lyons plunges at once into 
her main task, food and how to cook and 


serve it It s good food, too, food which any 
lion-diabetic could and would enjoy More- 
over, the recipes, practically, are criticism- 
proof from the technical viewpoint These 
recipes should prove most helpful not only to 
diabetics but also to dieteticians m institutions 
who have “worn out” their stock meal-lists 
and to physicians who wish to put “life” into 
the sober lists of “allowed” foods as set forth 
m standard books on dietetics Not in the 
least m value is the wholesome, “good house- 
wife” optimism which pervades Mrs Lyons 
brochure Steffanson startled the profession- 
al North Pole chaser with his book entitled 
“The Friendly Arctic” , Mrs Lyons similarly 
has removed a host of horrors by her cour- 
age in being “friendly” toward diabetes and 
its demands of “eating to live” 

Frank Smithies, M D , M A C P 

Italian Medicine By Arturo Castiguoni, 
M D , Professor of the History of Medi- 
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cnn., Ro.\ il Uimcrsitv ot Padua, Italy 
Translated b\ H B Krlmiuiaak, M D , 
Professor of Pathologj, Uimersitj of 
Pennsylvania m -f- 114 pages 11 illus- 
trations Paul B Hoeber, Inc , New York 
City, 1932 Price, $1 50 
Italian Uahcine is the sixth member of 
the Clio Medica series I ike its predeces- 
sors it provides m readily portable form — 
m a coat pocket size, in fact — a readable sur- 
vey of a limited field m medical history It 
is intended to orient the reader in the special 
domain of the subject The sponsors of the 
series are fortunate m securing an eminent 
Italian scholar of the His ton of Medicine as 
author The translation is also excellent It 
lias a literary \aluc of its own and is free 
from the idiom of the original The re- 
viewer questions the suitability of the sub- 
ject for a Clio Mcdica volume Would it 
not have been better to have subdivided the 
topic m order to permit fuller treatment 3 
The author himself writes, “The history of 
Italian medicine is too vast and complex to 
be concentrated in a small volume I have 
tried merely to outline its history m its 
high points from the time of the school of 
Salerno to the present day It would not be 
possible even to name all the famous schools 
and illustrious physicians" The typography 
is good and the binding serviceable In a 
modestly priced volume an excellent refer- 
ence handbook to the more significant men 
and events m Italian Medicine is provided 
If the subject proved too large for treatment 
m so small a compass, all the more does this 
book whet the appetite for a larger portion, 
and this is one of the aims of Clio Medica 

Female Sc r Hoi manology A Review By 
Wiu iam P Graves, AB, MD.FACS, 
Professor of Gynecology at Harvard Med- 
ical School, Surgeon-m-Chief to the Free 
Hospital for Women and to the Parkway 
Hospital, Brookline, Massachusetts 131 
pages, 9 illustrations W B Saunders 
Company, Philadelphia and London, 1931 
Cloth, $300 

This little book is in truth an interesting 
review of female sex hormonology The 
author first deals with the very earliest work 
which proved the ovary to be a gland of 
internal secretion He briefly reviews the 


sex cycles in animals After discussing the 
cycle in the ovary, he describes the uterine 
cycle and its correlation with that of the 
ovary This relationship is clearly illustrated 
with diagrams The author reminds the 
reader how closely the last phase of the 
endometrial change imitates an early decidual 
change, a fact of some importance The ani- 
mal experimental work is described which 
led to the isolation of the two ovarian hor- 
mones and the functions of these hormones, 
the finding of “follicuhn’’ in various tissues 
of the female and even m the male and in 
plants Later it was found that the corpus 
luteum also secretes a specific hormone, 
which prepares the uterus for the reception 
of the embryo It has been proven that the 
secretion of the follicle and of the corpus 
luteum are antagonistic and are also syner- 
gistic The author questions whether these 
two known hormones are simple or com- 
plex The work leading to the development 
of the Ascheim-Zondek test, and the subse- 
quent finding of at least two hormones of the 
anterior lobe of the hypophysis and their cor- 
relation with the ovarian hormones are fully 
presented These investigations have led to 
new theories of menstruation, parturition and 
lactation The author constantly emphasizes 
the rhythm of the sexual cycle in all its 
functions The lack of success in organo- 
therapy m the past he believes to be due 
largely to the use of extracts from the 
wrong organ At the end of the book is a 
useful glossary and under the definition of 
"hormone” is a list of some of the proprie- 
tary hormone preparations, classified as to 
source There is also an extensive biblio- 
graphy This book is stimulating and well 
worth reading 

Smdrome de O elusion Coronaria [The Syn- 
drome of Coronary Occlusion ] By An- 

tonio BaTTro, Medico Agregado del Hos- 
pital Nacional de Climcas, Medico Inspec- 
tor del Dispensario Publico Nacional 
Antituberculoso de Belgrano, Adscripto a 
la Catedra de Cl mica Medica 214 pages, 
111 figures Librerio “El Arteneo”, Buenos 
Aires, 1930 

This is an excellent monograph on occlus- 
ive disease of the coronary arterial system 
The first 38 pages are given over to anatom- 
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ical considerations and are supplied with ex- 
cellent illustrations, in part from Spalteholz 
and other sources, and in part original The 
next section deals with the physiology of the 
coronary circulation, including the coronary 
vasomotor mechanism and the action of cer- 
tain drugs A brief discussion of etiologic 
factors is followed by a description of the 
clinical svndrome of myocardial infarction 
In the remaining sections the following topics 
are presented An experimental and clinical 
study of coronary occlusion by the electro- 
cardiograph, the evolution of the syndrome, 
the pathological anatomy of coronary occlus- 
ion, the clinical forms of the syndrome, dif- 
ferential diagnosis, prognosis, and treatment 
The bibliography contains 188 titles, and 
there is a table of contents in outline form 

Clinical Atlas of Blood Diseases By A 
Pinky, M D , MRCP, Directoi of Path- 
ological Department, The Cancer Hos- 
pital, London , Consulting Pathologist, 
Chelmsford Hospital , and Stanley 
Wyard, MD, MRCP, Physician, The 
Cancer Hospital, London, and Princess 
Beatrice Hospital Second edition xvi 
+ 105 pages 38 illustrations of which 34 
are m color P Blakiston’s Son and 
Company, Inc, Philadelphia, 1932 Price, 
$4 00 net 

This small book combines the functions of 
an hematological atlas and of a concise text- 
book upon the diseases of the blood The ne- 
cessity for a second edition within two years 
of the first is sufficient evidence that the 
work is supplying an actual need The color 
plates, for the greater part, give the appear- 
ances of the various types of blood cells as 
stained by the Jenner-Giemsa method, at a 
magnification of 1,000 diameters A brief, 
and therefore necessarily somewhat dog- 
matic, account of almost all hematological 
diseases is provided The omission of any 
reference to ovalocytosis is noted, but sickle 
cell anemia has both a color plate and a dis- 
cussion A glossary of hematological terms, 
brief expositions of the Arneth and Schilling 
indices, ‘family trees’ of the various blood 
cells, and an all too brief appendix on the 
technic of blood examination are included 
This book can be fully recommended for its 
purpose The price is justified by the num- 
erous figures in colors 


Hoiv’s Your Blood Picssmc? By Clarence 
L Andrews, MD, FA CP, Attending 
Physician and Medical Chief at the At- 
lantic City Hospital x + 225 pages The 
Macmillan Company, New York City, 
1931 Price, $2 50 

This little book is written for “the victims 
of blood pressure psychology who live 
m constant fear of some impending calamity 
which may never occur” Couched m simple 
language intended to elucidate the subject of 
blood pressure for the laity, free use is made 
of homely similes to illustrate the physiology 
and anatomy of the circulation The author 
takes up first m a general way the need for 
a circulatory system, then treats of some of 
the factors concerned with the maintenance 
of the blood pressure m health and disease 
The general facts concerning blood pressure 
and its variations are accurately stated and no 
exception can properly be taken to the au- 
thor’s advice for the maintenance of a sound 
circulation That faulty blood pressure is not 
a disease per se, is constantly kept before the 
reader Perhaps, m an effort to state his 
thesis simply, the author has erred in the 
direction of excessive simplicity of style and 
m the presentation of facts already well 
known to intelligent laymen, but sound ad- 
vice, sympathetically set forth, characterizes 
this thoroughly wholesome book 

Das Chloi ophyll als Pliarmakon [The 
Pliannacology of Chlorophyl ] By Prof 

Dr Emil Burgi 84 pages, 28 graphs 
1932, George Thieme, Leipzig Price, M 
6 40 

In this well-printed monograph various 
pharmacologic aspects of chlorophyl are con- 
sidered m detail Such are its part in the 
synthesis of hemoglobin and development of 
erythrocytes, its further effects upon the 
blood picture, its tonic effects upon the or- 
ganism as a whole and upon certain organs 
and tissues, and its dosage and therapeutic 
availability Two and one-half pages of bib- 
liographic references to chlorophyl are ap- 
pended 


Additional Books Received 
Proceedings of the Twenty-Fifth Annual 
Convention of The Association of Life 
Insui ance Presidents (George T Wicht, 
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Secretary , 165 Broadway, New York 
City) 278 pages 1931 
/Imma/ Report of the Surgeon General of 
the Public Health Service of the United 
States for the Fiscal Year, 1931 vii + 
354 pages United States Government 
Printing Office, Washington, DC 1931 
Price 85 cents, bound m cloth 
Ortgw of Cancer The Specific Cancer 
Cell of Carcinoma, Contrasted xvtth the 
Normal Matriv Embryonal Cellule of 
Primal Ovum Days, to 8th I Peek, lete ] 
By Frank A Stahl, >1 D , Chicago, 111 
96 pages, 1932 Privately printed 
Prohibiting Minds and the Present Social and 
Economic Crists By SthWARt Paton, 
M D , Lecturer on Psychiatry, Johns Hop- 
kins University, Baltimore mi 4- 198 
pages Paul B Hoeber, Inc, New York 
City, 1932 Price, $200 (See quotation 
on p 1403 ) 

E.i pertmen tal Studies of Dengue By James 
Stevfns Simmons, Xlajor, Xledical Corps, 
United States Army, Joe H St John, 


Major, Medical Corps, United States 
Army, and Francois H K Reynolds, 
Captain, Veterinary Corps, United States 
Army vm + 489 pages, 3 plates and 159 
text figures Monograph 29 of the Bureau 
of Science, The Government of the Philip- 
pine Islands Bureau of Printing, Manila, 
1931 

Suinologia dc la Onda T del Electrocardio- 
grama v sit Interpretacion Chntca [Semi- 
ology of the T Wave of the Electrocardio- 
gram and its Clinical Interpretation ] By 
Antonio Battro 121 pages, 66 illustra- 
tions Sebastian de Amorrortu , Ayacucho, 
774, Buenos Aires, Argentina 

The Cause of Cancer By W E Gye, M D , 
and W J Purdy, M B , Members of the 
Scientific Staff of the National Institute 
for Medical Research, London, xiv -f- 
515 pages, 105 illustrations Cassell and 
Company, Ltd , London, Toronto, Mel- 
bourne, Sydneys, 1931 Price, 30 shillings 
net 
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Acknowledgement is made of the receipt 
of gifts to the College Library of publica- 
tions by members, as follows 
Dr Edward E Cornwall (Fellow), 
Brooklyn, N Y — 1 reprint, 

Dr Hyman I Goldstein (Associate), 
Camden, N J — 1 reprint , * 

Dr Robert A Knox (Fellow), Washing- 
ton, Pa — 1 reprint, 

Dr William Gerry Morgan (Fellow), 
Washington, D C — 1 reprint, 

Dr Frank Garm Norbury (Fellow) 
Jacksonville, 111 — 1 reprint, 

Dr Lea A Riely (Fellow), Oklahoma 
City, Okla — 1 reprint, 

Dr Karl Rothschild (Associate), New 
Brunswick, N Y — 1 reprint 


Dr I ea A Riely (Fellow), Oklahoma 
City, Okla, addressed the Fourteenth Quar- 
terly Session of the Southern Oklahoma 
Medical Association, March 8, 1932, on 
“Diseases of the Gall Bladder” 


The following Fellows of the College pre- 
sented papers at an afternoon symposium 
sponsored by the Henry Ford Hospital, De- 
troit, Mich , on January 29, 1932 

Dr Frank R Menagh, Detroit, — “Food 
Hypersensitiveness and Hypothyroidism 
as Etiological Factors m the Treatment 
of Chronic Eczema” 

Dr John G Mateer, Detroit, — “Dietary, 
Foreign Protein, and Nervous Factors 
in the Treatment of Chronic Irritable 
Colon" 

Dr Frank J Sladen, Detroit, — “Chronic 
Undulant Fever — A Food-borne Disease 
Problem”, and later, m conjunction with 
another physician, Dr Sladen held a 
“Clinical-Pathological Conference” 


Dr Erwin D Funk (Fellow), Wyomis- 
s mg, Pa, has been in Berlin, Germany, the 
last three months studying the relation of 
hospitals to communities, and hospital man- 
agement under a grant from the Oberlaender 
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Trust and Carl Schurz Foundation Later 
he will go to Vienna 


Dr Elliott P Joslin (Fellow), Boston, 
Mass , was awarded the Kober Medal by 
the Association of American Physicians, at 
a meeting of the Association in Atlantic 
City on May 4 The medal was awarded 
to Dr Joslin because “for many years, he 
has been one of the world’s leading authori- 
ties on diabetes mellitus He has carried 
on important researches in this field He has 
simplified and standardized treatment He 
has been a great educator in the manage- 
ment of diabetes He has trained doctor, 
nurse and patient in the use of his methods 
both individually and by group instruction 
His textbook on diabetes, which has gone 
through four editions is a mainstay of both 
physician and medical student His small 
manual is the bible of the diabetic patient 
It is believed that his life work represents 
a type of sustained and scholarly perform- 
ance for which Dr Kober would have been 
glad to see his prize awarded ” 


Dr Leonard G Rowntree (Fellow), Ro- 
chester, Minn, has been appointed Director 
of the Philadelphia Institute for Medical Re- 
search, which will open its doors next fall 
at the Philadelphia General Hospital, ac- 
cording to a statement issued recently by Dr 
Judson Daland (Fellow), Philadelphia, 
President of the Institute and one of its 
founders in 1922 Opening of the Institute 
will give Philadelphia, according to Dr 
Daland and his colleagues, a research organi- 
zation with few rivals the world over In 
addition to its own research work, the new 
Institute will hold itself ready to cooperate 
m medical research by collaboration or affili- 
ation with any or all medical and allied in- 
stitutions desirous of establishing such re- 
lationship It will ocupy a somewhat analo- 
gous position to that held by the Thorndike 
Institute of Boston Dr Rowntree, the new 
Director, was graduated m medicine at the 
Unnersity of Western Ontario in 1905 Since 
that time he has held many posts of impor- 
tance among which are the following asso- 
ciate professor of medicine at Johns Hopkins 
University School of Medicine, chief of the 
department of medicine of the University of 


Minnesota, member of the Air Service Med- 
ical Staff in France during the World War, 
senior medical consultant and director of 
Clinical Investigation of the Mayo Clinic 
The following Fellows of the College ap- 
pear on the Medical Advisory Board of the 
Institute Dr S Solis-Cohen, Dr Joseph C 
Doane, Dr D J McCarthy, and Dr Jeffer- 
son A Clark 


Dr E J G Beardsley (Fellow), Phila- 
delphia, addressed the Woman’s Auxiliary of 
the Burlington County Medical Society at 
the Community House, Moorestown, N J , 
on Monday, March 21 His subject was 
“Never Changing Truths Concerning Med- 
icine and Life” 


Dr Ralph deBallard Clarke (Fellow), 
Meriden, Conn, took part m a symposium 
on collapse therapy at the Danbury (Conn ) 
Hospital on February 9, 1932 At this time 
he addressed members of the Danbury Med- 
ical Society and physicians from surround- 
ing towns on the subject “Phrenicectomy and 
Artificial Pneumothorax in Tuberculosis of 
Children”, illustrating his talk with X-ray 
films of cases under compression-therapy 
among children at Under cliff, the Connecti- 
cut State Childhood Tuberculosis Sanatorium 
at Meriden, Conn 


Dr Roland N Klemmer (Fellow), Lan- 
caster, Pa, was elected Medical Director of , 
the Lancaster County Hospital, Lancaster 
Pa , at a recent meeting of the newly organ- 
ized Staff * 


Dr Albert E Russell (Fellow), Washing- 
ton, D C . was detailed by the Public Health 
Service to give an address on Silicosis and 
Tuberculosis” at a joint meeting of the 1 ru- 
deau Club and the St Louis, Mo , Medical 
Society on April 5, 1932 


Dr Lewis J Moorman (Fellow), Ok a- 
homa City, is President of the Southern 
Medical Association 

Dr Charles Hartwell Cocke (Fellow) 
Asheville, N C , Governor for North Caro- 
lina, is Second Vice-President of the same 
body 



\n Experimental Basis for Intravenous Vaccine 
rherapy in Chronic Arthritis With a Summary of 
Results Obtained in Patients*? 

By B J Cl u\ sox. M D , and M Wetherby, M D , Minneapolis, Mmn 


r tE factors considered as a basis 
for intra\enous streptococcic 
vaccination reported in this 
?er are (1) etiology and (2) a 
thod of vaccination which will not 
iduce hypersensitiveness (allergy) 

: will desensitize patients already 
lersensitive and will produce a high 
free of protective immunity 

Etiology 

fhe belief that most cases of chronic 
hritis are infectious in origin is 
te generally accepted The exact 
ectious agent and the manner and 
form in which the agent finds its 
y into the joints are not so generally 
eed upon Some people believe that 
re is a direct infection of the joint 
the living organisms Others look 
in the lesions in the joint as a re- 
use to inanimate parts of the mfec- 
is agent which lives m some remote 
us The etiology of chronic ar- 
itis has been studied from the bac- 
ological, immunological, and patho- 
ical standpoints 

Presented at the San Francisco meeting 
the American College of Physicians, 
il 6, 1932 

From the Departments of Pathology 
Medicine of the University of Minne- 


Bacteriology Streptococci have been 
recovered from chronic arthritis in 
higher percentages and by a greater 
number of workers than any other or- 
ganism The materials cultured have 
been the blood, the joint fluid and tis- 
sues, the lymphnodes, and the subcu- 
taneous nodules The number of cases 
and the sources of the materials cul- 
tured with the percentage of positive 
streptococcic cultures obtained by many 
workers are given m tables 1, 2, 3, 4, 
and 5 The average percentage of pos- 
itive streptococcic cultures obtained are 
as follows blood, 35 per cent, joint 
fluids, 35 per cent, joint tissues, 44 
per cent , lymphnodes, 61 per cent, and 
subcutaneous nodules, 72 per cent 
Twelve hundred and ninety-seven cul- 
tures have been reported Five hun- 
dred and twenty (40 per cent) were 
positive for streptococci (table 6) 
Recent workers have raised these per- 
centages very decidedly 
The kind of streptococci recovered 
has, m the main, been Streptococcus 
vmdans Beta hemolytic streptococci 
have been found in a small percentage 
of the cases Cecil, Nicholls and 
Stainsby 4 most frequently recovered 
atypical hemolytic streptococci 
The strains studied by us have in 
most cases cross agglutinated with one 
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Table 1 

Bacteriology of Chronic Arthritis Blood 


YEAR 

AUTHOR 

NO 0E 
CASES 

NO 

POS 

PER CENT 
POS 

KINDS 

1917 

Moon and 
Edwards 1 

123 

32 

26 

S viridans 

1920 

Richards 2 

104 

IS 

14 

S viridans 

1927 

Hadjopoulos and 
Burbank 3 

145 

15 

10 

S viridans 

1929- 

1931 

Cecil, 

Nicholls and 
Stainsby 4 

154 

96 

62 

S viridans and atypical 

S hemolyticus 

1931 


74 

53 

72 

S viridans 

1931 

Dawson, 

Olmstead and 
Boots 8 

80 

2 

25 

S viridans 

1931 

Gray and 

Gowan 7 

71 

41 

58 

S viridans 

1931 

Wetherby and 
Clawson 8 

50 

25 

50 

S viridans 24 

S hemolyticus 1 


Total 

801 

279 

35 



Tarle 2 

Bacteriology of Chronic Arthritis Joint Fluid 


YEAR 

AUTHOR 

NO OE 
CASES 

NO 

POS 

PER CENT 
POS 

KINDS 

1920 

Richards 2 

54 

4 

7 

S viridans 

1922 

Billings, 

Coleman and 
Hibbs 0 

14 

6 

43 

S viridans 

1928 

Forkner, 

Shands and 
Poston 10 

60 

11 

18 | 

S viridans 

1930 

Shands 11 

33 

17 

52 

S viridans 14 

S anhemolyticus 2 

S hemolyticus 1 

1931 

Cecil, 

Nicholls and 
Stamsby 12 

49 

33 

67 

S viridans and atypical 

S hemolyticus 

1931 

Gray and 

Gowan 7 

8 

5 

625 

S viridans 


Total 

218 

76 

35 
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Table 3 

Bacteriology of Chronic Arthritis Joint Tissues 


YEAR 

AUTHORS 

TISSUES 

CULTURED 

NO oE 
CASES 

NO 

POS 

PERCENT 

POS 

KINDS 

1902 

Poynton and 
Paine 13 

S> no vial 
membrane 


B 

100 

Diplococcus 

1928 

Cecil, 

Nichoils and 
Stamsby 15 


2 

9 


Atypical 

S hemolyticus 

1930 

Margolis and 
Dorsey 14 

Epiphyseal 
marrow and 
bone 

M 

■ 

47 

S viridans 1 

S anhemolyticus 3 

Diphtheroids 3 

1930 

Margolis and 
Dorsey 14 

Synovial 

membrane 

m 

■ 

29 

S viridans 2 

Diphtheroids 2 


Total 


mm 

14 

44 



Table 4 

Bacteriology of Chronic Arthritis Lymph Glands 


YEAR 

AUTHOR 

NO OF 
CASES 

IMS 

■nt 

PER CENT 
POS 


1914 

Rosenow 13 

54 


59 

S viridans 

1922 

Billings, 
Coleman and 
Hibbs 8 

27 


78 

S viridans 19 

S hemolyticus 1 

Mixed 1 

1928 

Forkner, 
Shands and 
Poston 10 

20 

•j 

| 

45 

S viridans 

1928 

Baer 18 

10 

m 

70 

S viridans and 

S hemolyticus 

1929 

Poston 17 

117 


59 

S viridans 67 

S anhemolyticus 2 


Total 

228 

138 j 

61 



Table 5 

Bacteriology of Chronic Arthritis Subcutaneous Nodules 


YEAR 

AUTHOR 

NO OF CASES 


PER CENT POS 

PERCENT POS KINDS 


Billings, 
Coleman and 
Hibbs 

1 


100 

S viridans 

1932 

Clawson and 
Wether by 

17 


71 

S viridans 


Total 

18 

13 I 

72 
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another and equally well with strains 
of acute rheumatic origin The strains 
of streptococci from both acute rheu- 
matic fever and chronic arthritis have 
m our experience tended to fall into a 
fairly well defined group which gen- 
erally grew poorly when first isolated 
and produced a faint green discolora- 
tion on the blood agar plate when incu- 
bated at 37° C for 24 hours. These or- 
ganisms do not seem to represent a 
specific strain 

Immunological Reactions The two 
immunological reactions studied in pa- 
tients with chronic arthritis were (1) 
hypersensitiveness (allergy) as indi- 
cated by the skin test and (2) strepto- 
coccic agglutination 

Birkhaug 18 showed by skm tests 
that patients having chronic arthritis 


were hypersensitive to streptococcic 
protein in a higher percentage than 
normal persons We obtained similar 
results in a study of 127 cases of 
chronic arthritis and 107 normal per- 
sons (table 7). 

Nicholls and Stainsby 10 found that 
the serums of patients with chronic 
arthritis agglutinated streptococci m 
higher dilutions than the serums from 
normal persons We tested the serums 
from 81 normal individuals and from 
60 patients with chronic arthritis (table 
8) The strain of streptococcus used 
had been isolated from a case of 
chronic arthritis The greatest per- 
centage of the serums of the normal 
people showed agglutination m the di- 
lution of 1 400 and the greatest num- 
ber of the chronic arthntics in the dilu- 


Table 6 


Bacteriology of Chrome Arthritis Summary 


SOURCE 

NO CASES 

NO POS 

PER CENT POS 

Blood 

801 

2 79 

35 

Joint fluid 

218 

76 

35 

Joint tissues 

32 

14 

44 

Lymphnodes 

228 

138 

61 

Subcutaneous nodules 

18 

13 

72 


1297 

520 

40 


Intradermal skm tests with Streptococcus wrtdans in patients with chrome art n is 


CONDITION 

NO CASES 

NO POSITIVE 

PER CENT POSITIVE 

Chronic arthritis 

127 

112 

881 

49 5 

Normal persons 

107 

53 


Streptococcic Agglutination m Normal People and in Patients w i th Chronic Arth n 

10 1 SO 1 100 1 200 1 400 1 800 1 1600 * 3200 1 6400 1 128< ?- 
1 5 2 18 5 44 26 2 ° - 


DILUTIONS 

NORMAL, 81 CASES 


CHRONIC ARTHRITIS, 
60 CASES 


16 


6 6 31 6 383 10 jg !£. 
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tion of 1 800 Only 28 per cent of the 
normal persons showed agglutination 
above 1 400 The pei cent above 1 400 
m the chronic arthritic patients was 60 

The higher percentage of positive 
skin tests and streptococcic agglutina- 
tion titers m patients with chronic 
arthritis suggests a possible etiological 
relationship of the streptococci to 
chronic arthritis 

Pathological Findings The cellular 
reactions m the joint capsules and 
membranes as described by Nichols 
and Richardson, 50 Margohs and Dor- 
sey, 14 and others were polyblastic m 
character and decidedly resembled those 
described by Swift 21 m joint lesions in 
acute rheumatic fever 

We observed subcutaneous nodules 
in 30 per cent of a series of 300 cases 
of chronic arthritis We found the 
cellular reaction in these nodules, as 
did Coates and Coombs, 23 to be similar 
to the reactions in subcutaneous nod- 
ules and heart valves in acute rheu- 
matic fei er and m heart valves m sub- 
acute bacterial endocarditis The re- 
action was also similar to that in 
subcutaneous nodules produced experi- 
mentally m rabbits by injecting strep- 
tococci 

The bacteriological, immunological, 
and pathological findings described 
above tend to support a causal relation 
between streptococci and chronic ar- 
thritis 

Method op Vaccination 

An effort was made to see what 
could be done by vaccination toward 
protecting patients having chronic 
arthritis Animal experiments were 
carried on toward developing an effi- 
cient method of vaccination which 


would give the highest degree of im- 
munity against streptococci 

The things necessary in a vaccine for 
chronic arthritis are (1) not to make 
the patient hypersensitive to the pro- 
tein m the vaccine, (2) to desensitize 
the patients who are already hypersen- 
sitive, and (3) to bring about a high 
degree of protective immunity 

The following experiments in rab- 
bits showed that the intravenous injec- 
tions of streptococci met the three 
above requirements while the subcu- 
taneous injections did not 

Hypersensitiveness ( Allergy ) The 

degree of tissue response as an indi- 
cator of hypersensitiveness is shown m 
table 9 The tissue response m terms 
of percentage was compared m normal, 
hypersensitive, and immune rabbits 
The hypersensitiveness was produced 
by injecting animals subcutaneously in 
one area with a mixture of agar and 
streptococci The immune state was 
brought about by repeated intravenous 
injections of streptococci Each of the 
animals in the three groups was then 
injected subcutaneously in each of ten 
places on the back with a known num- 
ber of streptococci All animals were 
killed five days later and the number 
and the size of the nodules at the sites 
of the small multiple subcutaneous in- 
jections were determined The tissue re- 
sponse (cellular reaction) in these nod- 
ules was similar to the type of reaction 
found m lesions in chronic arthritis 
The tissue response in the normal ani- 
mals was 3 2 per cent , in the hyper- 
sensitive animals, 88 per cent, and m 
the immune animals, 1 1 per cent The 
average streptococcic agglutination ti- 
ter in the hypersensitive animals was 
1 3200, and m the immune animals, 
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1 200, OCX) These expeuments con- 
firmed the findings of Swift 24 in that 
animals injected subcutaneously were 
made hypersensitive while the animals 
injected intravenously weie not The 
subcutaneous method of giving a vac- 
cine will not desensitize the hypersen- 
sitive animals, for hypersensitiveness 
is produced and maintained by subcu- 
taneous injections 

Desensitisation Ten animals were 
made hypersensitive as described above 
and later vaccinated intravenously with 
Streptococcus vrndans The degree of 
tissue response, indicative of hypei sen- 
sitiveness in these ten vaccinated ani- 
mals, was compared with that in hyper- 
sensitive animals which had not been 
vaccinated (table 10) The non-vac- 
cinated hypersensitive animals showed 
88 per cent of tissue response The 
hypersensitive animals which had been 
vaccinated intravenously gave a tissue 
response of 5 2 per cent The average 
agglutination titer in the non-vaccinated 
hypersensitive animals was 1 3200, 
and in the vaccinated hypersensitive 
animals, 1 50,000 The hypersensi- 


tive animals were desensitized by the 
intravenous method of vaccination 
The intravenous method met the two 
necessary requirements in not bring- 
ing about a state of hypersensitiveness 
(table 9) and in desensitizing animals 
which weie already hypersensitive 
(table 10). As far as hypersensitive- 
ness is concerned the intravenous 
method of vaccination rather than the 
subcutaneous method should be used 
Protective Immunity It was seen 
in the preceding experiments that the 
streptococcic agglutination titers were 
decidedly higher in animals injected in- 
travenously than in animals injected 
subcutaneously To test the protective 
merits of the subcutaneous and intra- 
venous methods of injecting a strepto- 
coccic vaccine two groups of animals 
were selected Group 1 was vaccinated 
subcutaneously at five weekly intervals 
with one billion killed streptococci 
Group 2 was vaccinated intravenously 
at the same periods with the same 
doses The streptococcic agglutination 
titers of the two groups were then de- 
termined (table 11) The animals vac- 


Table 9 

Percentage of Tissue Response to Subcutaneous Injections of Streptococci in Normal, 
Hypersensitive (Allergic), and Immune Animals 


NO 

NORMAL 

hypersensitive 

IMMUNE 

1 

2 

3 

4 

5 

6 

7 

0 3 per cent 

01 

02 

01 

02 

03 

20 

10 per 
6 

9 

8 

10 

8 

10 

cent 

0 1 per cent 

02 

00 

00 

02 

02 

02 
n n 

8 

00 

10 


02 

9 

00 

8 


00 

10 

00 

9 



3 2 per cent 

U 

<L> 

o. 

00 

00 

cent 

1 1 per cent 


Average Agglutination titers 

NORMAL 

hypersensitive 

IMMUNE 

1 25 

1 3200 

1 200,000 
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Table 10 

Change in Percentage of Tissue Response to Subcutaneous Injections of Streptococci in 
Hypersensitive Animals Following Intravenous Vaccination {S viridans) 


NO 

NOT VACCINATED 

VACCINATED 


1 

10 per cent 

00 per cent 


2 

6 

00 


3 

9 

00 


4 

8 

00 


5 

10 

00 


6 

8 

00 


7 

10 

00 


8 

10 

02 


9 

8 

50 


10 

9 

00 



88 per cent 

5 2 per cent 



Average Agglutination Titers 
NOT VACCINATED 1 3200 

VACCINATED 1 50,000 


Table 11 

Relative Immunity Produced by Subcutaneous and Intravenous Vaccine Treatment 


NO 

NORMAL 

SUBCUTANEOUS 

INTRAVENOUS 

1 

1 50 

1 3200 

1 400,000 

2 

1 100 

1 6400 

1 200,000 

3 

1 0 

1 3200 

1 400,000 

4 

1 0 

1 1600 

1 400,000 

5 

1 0 

1 1600 

1 400,000 


1 30 

1 3200 

1 360,000 


cinated subcutaneously had titers rang- 
ing from 1 1600 to 1 6400 The ani- 
mals vaccinated intravenously had ti- 
ters of from 1 200,000 to 1 400,000 
If the height of the agglutination titer 
can be relied upon as an indicator of 
the degree of immunity, then it is ob- 
vious that a much higher degree of pro- 
tection can be produced against strepto- 
cocci by intravenous injections than by 
subcutaneous injections of a vaccine 
The evidence of a correlation be- 
tween the height of an agglutination 
titer and protection was shown by com- 
paring the rate at which streptococci 
were killed in normal animals and in 
animals which had a high agglutination 
titer and by comparing the bactericidal 
power of the blood of vaccinated and 


non-vaccinated chronic arthritic pa- 
tients 

Normal rabbits and rabbits highly 
immune to streptococci were injected 
intravenously with SO million live 
streptococci In 15 minutes 1 cc of 
blood was taken from the heart of each 
animal and plated on agar In two 
hours the animals were killed and a 
gram of liver from each animal was 
ground in a mortar and plated in dilu- 
tions on agar It was found in the 
senes of ten rabbits of each group that 
the rate of disappearance of the strep- 
tococci from the blood m 15 minutes 
was three times greater in the immune 
than in the normal animals (table 12) 
The rate at which the streptococci were 
killed in the livers of the animals m 
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two hours was 3 3 times greater in the 
immune animals (table 13) The strep- 
tococcic agglutination titers averaged 
1 45 m the normal animals and 1 170,- 
000 m the immune animals 

It was found by using the method of 
Sutliff and Rhoades 24 for determining 
the bactericidal power of whole blood 
that the whole blood of vaccinated 
chronic arthritic patients with an ag- 
glutination titer of 1 6400 or more had 
a much greater bactericidal power for 


streptococcic agglutination than the 
blood of non- vaccinated patients with 
an average streptococcic agglutination 
titer of 1 200 (table 14) 

Since the agglutination titer rises de- 
cidedly higher by the intravenous 
method of vaccination than by the sub- 
cutaneous method and since the above 
experiments m animals and patients 
showed a correlation between an ele- 
vated agglutination titer and desen- 
sitization and protective immunity, the 


Table 12 


Organisms per Cubic Centimeter Alive 15 Minutes after Injecting 50,000,000 Streptococci 
Intravenously into Normal Animals and Animals Made Immune to Streptococci 


NORMAL 

IMMUNE 

AGGLUTINATION 


AGGLUTINATION 


TITER 

NO PER C C 

TITER 

NO PER C C 

1 50 

55 

1 200,000 

5 

1 50 

40 

1 200,000 

30 

1 100 

41 

1 200,000 

10 

1 100 

44 

1 50,000 

13 

1 50 

40 

1 200,000 

8 

1 100 

47 

1 200,000 

13 

1 0 

50 

1 50,000 

17 

1 0 

70 

1 200,000 

21 

1 0 

23 

1 200,000 

14 

1 0 

25 

1 200,000 

16 

1 45 

435, 

1 170,000 

147, 


Table 13 

Number of Streptococci Alive in a Gram of Liver Two Hours after Injecting 50,000,000 
Organisms into Normal and Immune Animals 



NORMAL 

IMMUNE 

NO 

AGGLUTINATION 

NO PER GRAM 

AGGLUTINATION 

NO PER GRAM 

1 

1 0 

3,500 

1 400,000 

650 

2 

1 50 

4,200 

1 400,000 

2,500 

3 

1 0 

7,000 

1 400,000 

600 

4 

1 0 

2,500 

1 100,000 

300 

5 

1 0 

4,500 

1 100,000 

1,500 

6 


2,250 

1 200,000 

1,350 

7 


10,200 

1 400,000 

4,000 

8 

■ . Icth 

10,000 

1 200,000 

2,800 

0 

1 0 

5,600 

1 400,000 

1,000 

■ !(<■ 

1 0 

6,000 

1 200,000 

2,000 


1 25 

55,750 

3 3-f 

1 280,000 

16,650 

1 
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itravenous method of administering a 
iccine would seem to be the one of 
loice 

Type or Species Specificity in De- 
msitisation and Protective Immunity 
i desensitization and immunity should 
e type (strain) specific, then it would 
:em that autogenous vaccines should 
robably be used m most cases If, on 
le other hand, these two phenomena 
lould be only species (group) specific, 
len a stock streptococcic vaccine 
'ould in most cases likely be sufficient 
‘his is an important consideration, for 
would be impracticable to use auto- 
enous vaccine m treating chronic arth- 


ritis in most cases Experiments were 
carried on with animals to determine 
the relation of acquired desensitization 
and immunity to type and species spec- 
ificity 

Animals made hypersensitive to 
Streptococcus vrndans of acute rheu- 
matic origin were vaccinated intraven- 
ously with Streptococcus hemolyticus 
from a case of puerperal sepsis The 
degree of tissue response to Strepto- 
coccus viridans indicative of hypersen- 
sitneness was determined and com- 
pared with non-vaccinated animals 
which had been made hypersensitive to 
Streptococcus viridans (table 15) The 


Table 14 

l Comparison of the Bactericidal Power and the Agglutination Titers (1 6400 or more) 
of the Blood of Treated and Untreated Patients with Chronic Arthritis 



NO OF STREPTOCOCCI KILLED PER C C 

AGGLUTINATION TITERS 

CROUP 

VACCINATED 

NOT VACCINATED 

VACCINATED 

NOT VACCINATED 

1 


0 

1 6400 


2 


0 

1 6400 




3,800 

1 6400 


4 


0 

1 12800 

1 400 

5 

163,000 

0 

1 6400 

1 100 

6 

160,000 

1,600 

1 12800 

1 800 

7 

32,000 

320 

1 25000 

1 3200 

8 

36,000 

360 

1 6400 

1 200 

9 

3|200 

SO 

1 6400 

1 200 

10 

3,800 

0 

1 12800 

1 100 


90 

1 




Change m Percentage of Tissue Response to Subcutaneous Injections of Streptococci (S 
viridans ) into Hypersensitive Animals ( S viridans ) following 

Intravenous Vaccination ( S hemolyticus) 


NO 

not vaccinated 

VACCINATED 

1 

10 per cent 

00 per cent 

O 

6 

00 

3 

9 

00 

4 

8 

00 

5 

10 

00 

6 

8 

00 

7 

10 

00 

8 

10 

00 

9 

8 

02 

10 

9 

02 
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response in the non-vaccinated animals 
was 88 per cent and in the animals vac- 
cinated with Streptococcus hentolyttt us, 
04 per cent The deseiisitization did 
not seem to be type specific. 

In a series of ten animals each ani- 
mal was immunized with a different 
strain of streptococcus of chronic arth- 
ritic origin and later each of the ani- 
mals was injected with 50 million or- 
ganisms of another strain of strepto- 
coccus The rapidity with which this 
organism disappeared from tlie blood 
(tested in 15 minutes) and from the 
liver (tested in two hours) was much 
greater than in normal animals These 
experiments suggested that protective 
immunity also was not type specific. 

Non-specific Protein Therapy ( B 
typhosus ) in Streptococcic Infections 
Intravenous injections of B typhosus 
are commonly used in treating chronic 
arthritis Experiments were performed 
in animals to see what relation intra- 
venous injections of B. typhosus bore 
to the desensitization of animals hy- 
persensitive to Streptococcus viridans 


and to the protection of animals 
against Streptococcus viridans 

Animals were made hypersensitive to 
Streptococcus viridans and vaccinated 
intravenously with B. typhosus (table 
16). The tissue response to Strepto- 
coccus viridans in these animals was 
compared with the response in non- 
vacunated hypersensitive animals. The 
response m the non-vaccinated animals 
was S8 per cent and in the animals vac- 
cinated with B. typhosus, 82 per cent, 
as compared with 07 per cent in the 
hypersensitive animals vaccinated with 
streptococci. It was concluded that de- 
sensitization to streptococci was not 
brought about by a non-specific protein 
reaction. 

Animals vaccinated intravenously 
with B typhosus developed a high ag- 
glutination titer to B typhosus but the 
titer to Streptococcus viridans was 
raised but slightly. When these animals 
were injected intravenously with 50 
million streptococci it was found that 
the rate at which the streptococci disap- 
peared from the blood was even less 


Table 16 


Change in Percentage of Tissue Response to Subcutaneous Injections o£ Streptococci in 
Hypersensitive Animals following Intravenous Vaccination (B typhosus) 


NO 

NOT VACCINATED 

VACCINATED 

1 

10 per cent 

10 per cent 

2 

6 

8 

3 

9 

10 

4 

8 

5 

5 

10 

8 

6 

8 

5 

7 

10 

10 

8 

10 

10 

9 

8 

6 

10 

9 

10 


88 per cent 

82 per cent 


Average Agglutination Titers 
not vaccinated 

VACCINATED 

Streptococcus 
B typhosus 


1 3200 

1 4000 
1 6400 
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than m normal animals (table 17) 
Protection against streptococci was not 
brought about by intravenous vaccina- 
tion with B typhosus 
It can be concluded on fairly good 
experimental grounds that strepto- 
coccic desensitization and protection 
are species specific but not type specific 
and that they are not brought about by 
a non-specific protein reaction 
The above findings and experiments 
supply the following conclusions as a 
basis for intravenous streptococcic 
vaccination in chronic arthritis 
1 Non-specific chronic arthritis m 
most cases appears to be due to a 


streptococcic infection (not a specific 
strain) 

2 Subcutaneous injections of a 
streptococcic vaccine do not desensi- 
tize the hypersensitive individual but 
tend to increase the hypersensitive 
state 

3 The subcutaneous method de- 
velops only a slight degree of protec- 
tion 

4 The intravenous method of giv- 
ing a streptococcic vaccine desensi- 
tizes the hypersensitive patient, does 
not develop hypersensitveness, and 
does cause a high degree of protective 
immunity to be developed 


Table 17 

Organisms per Cubic Centimeter Alive in the Blood IS Minutes After Injecting 50,000,000 
Streptococci Intravenously into Normal Animals and Animals 
Made Immune to B Typhosus 


NORMAL 

IMMUNE TO B TYPHOSIS 

AGGLUTINATION TITER 

NO PER C C 

AGGLUTINATION TITER 

NO PER C C 

1 SO 

55 

Ty 1 100,000 

St 1 200 

75 

1 SO 

40 

Ty 1 100,000 

St 1 200 

55 

1 50 

40 

Ty 1 100,000 

St 1 200 

75 

1 800 

41 

Ty 1 200,000 

St 1 200 

60 

1 0 

18 

Ty 1 400,000 

St 1 0 

32 

I so 

30 

Ty 1 100,000 

St 1 200 

87 

1 100 

40 

Ty 1 50,000 

St 1 400 

40 

1 0 

21 

Ty 1 100,000 

St 1 200 

41 

1 200 

21 

Ty 1 100,000 

St 1 100 

15 

1 100 

40 

Ty 1 50,000 

St 1 200 

50 


346 

1 


530 

15 
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5 Neither the desensitizing noi the 
protective phenomena are type specific 
but they appear to be species specific 
They are not of the nature of a non- 
specific protein reaction 
These conclusions were the basis of 
the experiments in the intravenous vac- 
cine therapy m 301 cases of chronic 
arthritis reported in this paper 

Summary or Results 

Three hundred and one cases of 
chronic arthritis ha\e lecened five oi 
more intravenous injections at weekly 
intervals The organism used in the 
vaccine was from a case of acute rheu- 
matic fever and had been cultuied for 
nine years, w r as of low virulence, did 
not agglutinate spontaneously, and was 
safe for intravenous injections Cross 
agglutination occuried m high dilutions 
(1 50,000) with many other strains of 
both acute rheumatic and chionic ai- 
thntic origins 

Dose The initial dose v r as 100 
million organisms This was increased 
by 100 million organisms at weekly in- 
jections As a lule not more than eight 
to ten injections were given 

Reactions Slight reactions with 
temperature and chills occurred in 


about 50 per cent of the cases The 
degree of reaction seemed to have no 
relation to the clinical improvement 
Number of Injections Necessary fo> 
Clinical Impiovement Nearly two- 
thirds of the patients experiencing nn- 
pi moment did so after fi\e injections, 
nine-tenths did so after seven injec- 
tions There were very few cases in 
which improvement took place, if it 
had not occurred with eight to ten in- 
jections (table 18) 

Agglutination Titers and Vaccine 
Therapy The greatest percentage of 
untreated patients showed an aggluti- 
nation titer of 1 200 with the strain of 
streptococcus used in the vaccine The 
intra\enous vaccine therapy stimulated 
a definite rise in the agglutination titers 
in the serums of most of the patients 
Clinical improvement occurred most 
frequently when the titer was 1 6400 
or more (table 19) The height of the 
streptococcic agglutination titer seemed 
to be a reliable indicator in most in- 
stances of the protection possessed b) 
the patient against streptococci 

Remits Determination of clinical 
improvement was based on three cri- 
teria (1) decrease in pain, (2) de- 
crease in joint swelling, and (3) in- 
crease in joint movement 


Table 18 

Time of Beginning Definite Improvement 


NUMBER OF TREATMENTS 

1 

2 

3 4 

5 6 7 8 

9 

10 


NUMBER IMPROVED 

13 

39 

46 47 

34 18 13 8 

11 

2 

2 

PERCENTAGE IMPROVED 

56 

16 7 

197 202 

145 77 57 

34 

47 

13 13 

TOTAL PERCENTAGE IMPROVED 

56 

223 

Z2 0 622 

76 7 84 5 90 2 

936 

974 

98 7 100 

Table 19 

Distribution of Maximum Agglutination Titer in 

188 Improved Treated Arthritic Patients 

titer 1 800 1 1600 1 3200 

NUMBER 4 9 

percentage 21 4 7 

1 6400 
27 

14 3 

1 12800 1 25000 1 5000 

54 71 20 

28 8 378 106 

1 100000 

3 0 
17 
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Table 20 

Results of Therapy (301 cases) 



NUMBER OF CASES 

PER CENT 

Definite clinical improvement 

233 

744 

Questionable improvement 

19 

63 

No improvement 

49 

163 


Excluding the 19 questionable cases 
the results for the different criteria for 
mipro\ ement are tabulated as follows 
Definite clinical improvement was 
observed in 80 per cent of the cases 
treated 

Discussion 

An experimental basis for intraven- 
ous streptococcic vaccination in 
chronic arthritis and the results of such 
vaccination in 301 patients are dis- 
cussed in this paper 
Streptococcic vaccination seems to be 
indicated because chronic arthritis ap- 
pears to be due to a streptococcic in- 
fection The things to be considered 
as evidence for the etiology of chronic 
arthritis are (1) Streptococci have 
been recovered from the blood, joints, 
lymphnodes, and subcutaneous nodules 
from a relatively high percentage of 
cases of chronic arthritis (2) A high 
percentage of patients having chronic 
arthritis are found by the skin test to 


be hypersensitive (allergic) to strepto- 
cocci (3) The streptococcic aggluti- 
nation titer is higher in patients with 
chronic arthritis than in normal per- 
sons (4) The cellular reactions in 
lesions in chronic arthritis are similar 
to those of known origin, such as acute 
rheumatic fever and subacute bacterial 
endocarditis 

The intravenous method of adminis- 
tering the vaccine is indicated rather 
than the subcutaneous method for the 
following reasons (1) The mtraven-, 
ous method does not produce hyper- 
sensitiveness, as does the subcutaneous 
method, but desensitizes the patient 
who is already hypersensitive to strep- 
tococcic protein (2) Subcutaneous 
injections of streptococci produce only 
a slight degree of protection, while the 
intravenous method results in a high 
resistance 

An autogenous vaccine does not seem 
to be necessary since both the desensi- 
tizing and protective phenomena seem 


Table 21 



NUMBER OF CASES 

PER CENT 

1 Joint pam (282 cases) 

Decreased pain 

233 

826 

Unchanged 

49 

174 

2 Joint swelling (197 cases) 

Decreased swelling 

160 

812 

Unchanged 

37 

188 

3 Joint motion 

Increased motion 

206 

847 

Unchanged 

37 

15 3 
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to be species (group) specific rather 
than type (strain) specific 

The use of intravenous injections of 
B typhosus in treating chronic arthritis 
is contraindicated, since such injections 
do not desensitise patients hypersensi- 
tive to streptococci and do not cause the 
development of a protective immunity 
m the patient against streptococci 

Intravenous injections of strepto- 
cocci can safely be administered to pa- 
tients Such injections m our series of 
301 patients have resulted m definite 
clinical improvement m about 80 per 
cent of the cases 

The streptococcic agglutination ti- 
ter of the serums of these patients ap- 
pears to be a reliable indicator m most 
cases of the protection possessed by the 
patient against streptococci. 

These experiments have not been m 
effect long enough to draw definite con- 
clusions concerning the duration of the 
clinical improvement. In a few cases 
the clinical improvement and a high 
agglutination titer have been sustained 
for as long as eight months 


Conclusions 

1 Intravenous streptococcic vacci- 
nation seems to meet the demand of a 
method of vaccination for chronic 
arthritis in not increasing hypersensi- 
tiveness, m desensitizing the already 
hypersensitive individual, and in pro- 
ducing <i high protective immunity 
against streptococci. 

2 The subcutaneous method seems 
to be contraindicated, since it tends to 
increase hypersensitiveness, does not 
bring about a state of desensitization, 
and produces only a low degree of pro- 
tection 

3 The intravenous injection of B 
typhosus in treating chronic arthritis 
would seem to be contraindicated 

4 About 80 per cent of the pa- 
tients with chronic arthritis who re- 
ceived five or more intravenous injec- 
tions of a streptococcic vaccine showed 
definite clinical improvement 

5 The results obtained in treating 
patients with chronic arthritis by intra- 
venous streptococcic vaccination seem 
to justify the further study of such 
treatment. 
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Hypertension and Diabetes*! 

By Hlxry J John*, M D , FACP, Cleveland , Ohio 


T HAT the blood pressure rises as 
a result of increase in weight in 
non-diabetic individuals has 
been shown bv v arious authors 1,1 15 * 
10, it, is. n One striking example of 
this relationship is shown in the data 
reported bv Hartman and Ghrist- of 
the Mayo Clinic, who in 1922 analyzed 
a series of 2,042 consecutive cases of 
this type which w r ere seen there The 
males and females were practically 
equally divided The summary of this 
study may be expressed by the follow- 
ing 


m relation to overweight 5 Such in- 
formation should give us one of the 
clues to a further analysis of this ques- 
tion In 1930, 1 10 published a stud) of 
a series of 528 cases of diabetes stud- 
ied from the standpoint of weight at 
the tune I saw them for the first time 
or at any time of their life The fol- 
lowing data were obtained from this 
stud) 

Normal weight (below normal and up to 
plus 10 per emt abo\e normal) m 24 per 
cent 

Oierw eight (abo\e 10 per cent) m 76 per 
cent 


Blood pressure in the total number of cases of underweight (male) 

Blood pressure m the total number of cases of overweight (inale) 

Blood pressure m the total number of cases of underweight (female) 

Blood pressure in the total number of cases of ovenveight (female) 


1251 

1412 

(1288 per cent) 
1272 
1422 

(1181 per cent) 


Observations by Teriy 17 and Rose 18 
showed that in patients presenting hy- 
pertension with obesity, merely the re- 
duction of their weight brought about 
also a decrease in their blood pressuie 
Therefore, obesity may be looked upon 
as one of the etiological factors in the 
production of hypertension in non-dia- 
betics 

If overweight is an important fac- 
tor in hypertension how does the group 
of patients afflicted with diabetes stand 

*Received for publication, September 10, 
1931 

fFrom The Cleveland Clinic, Cleveland, 
Ohio 


It is evident then, that overweight is 
a definite factor in diabetes 10 The dis- 
tribution of overweight in the various 
decades compared with normal weight 
is shown m chart I. 

The weight factor is of course only 
one of the links m the chain of hyper- 
tension, but it is a significant one The 
immediate causes of hypertension are 
still sufficiently uncertain to warrant a 
new hypothesis, for many causative 
factors have been suggested For a 
brief review we may consider the fol- 
lowing possible causes of hyperten- 
sion (1) arteriosclerosis in dia- 
betes, 24, 26 ’ 37 (2) increase in cholesterol 


1462 



Hypertension and Diabetes 


1463 


LBS 

+ 

| $ i 

m 

rm 

14. 

ov 

•KV 

f£IC 

Hr 



J£- 







ML- 







JUL 





















il_ 







ik- 







3fL 







32. 







JUL 







1 fi_ 







2SL 







VL 







22_ 







2JL 







J8- 







_l£_ 


U 





jjf_ 


Ui 





i2_ 


pr^ 

A 





10l 

10 

j 

" 





A- 

< 

r 






6 

o 

r 






jL. 







2 










1 

jj 




'hart I The distribution of overweight 
pounds in the author’s series of 528 cases 
diabetes arranged according to decades 

circulating blood, 24 ' 25 ’ 28 ’ 60 ’ 64 60 
67 (3) blood peptides , 28 (4) anemia 
brain, 30 ’ 38 ’ 39 ’ 40 (5) hyperglyce- 
aj 3i, 32, 34 , 35 , 3t insulin admmis- 
tion , 33 (7) hyperthyroidism, ( 8 ) 
ney disease , 36 (9) heredity , 42 ’ 63 (10) 


syphilis , 13 ( 11 ) infections, 44 ’ 83 ( 12 ) 
high protein m diet, 43 ’ 40 * 4T * 08 (13) 
pressor effect of guanidine bases, 48 ’ 49 

BO, 51, 52, 33, 54, 55, 58, 57, 58, 59 (14) low- 
ered calcium content, 81 ’ 83 (15) tox- 
emia of pregnancy , 83 (16) mental and 
physical strain , 03 (17) disturbance of 
the acid-base balance 88 Adams 6 states 
that m 90 per cent of the cases of dia- 
betes discussed m his paper ( 1,001 
cases) the patients were more than 10 
pei cent overweight at some time be- 
fore the onset of diabetes , 54 per cent 
were still overweight after having had 
diabetes for varying lengths of time 
In this same series Adams points out 
that 162 per cent of the male dia- 
betics had a systolic blood pressure of 
more than 150 mm as against 24 per 
cent of Exton’s normal males, 26 7 
per cent of the female diabetics had a 
systolic pressure of more than 150 mm 
as against 4 3 per cent of Exton's nor- 
mal females This is offset by the fact 
that in Adams’ cases 15 6 per cent of 
male diabetics had p. blood pressure 
lower than 110 mm as against 2 5 per 
cent of Exton’s normal men, and 19 
per cent of diabetic women had a sys- 
tolic pressure of less than 110 mm as 
against 8 1 per cent of Exton’s normal 
women The apparent contradiction, 
Adams says, may be explained by the 
wide “scatter” of the blood pressure 
readings in diabetic patients as compar- 
ed with the narrow scatter of blood 
pressure ridings of normal persons 
The summary of Adams’ study is 
shown m charts II and III Chart II 
shows the blood pressure m all cases 
of diabetes as compared with that in a 
series of normals Chart III shows the 
blood pressure in cases m which only 
diabetic patients who are free from 
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nephritis, arteriosclerosis and hyperthy- 
roidism, are shown together with the 
normal series. He concludes that there 
is no appreciable increase of blood 
pressure in the diabetics over that of 
non-diabetics. 

The range of opinion as to whether 
blood pressure is increased in the pres- 
ence of diabetes can be noted from 
table I, m which I have tried to sum- 
marize the opinions of various authors 
on the subject. The consensus of opin- 
ion would seem to indicate that the 
blood pressure is increased in the pres- 
ence of diabetes 


My own studies comprise observa- 
tions on 1,828 cases of diabetes melli- 
tus. Of this group 1,385 cases are of 
diabetes mellitus and 443 are cases of 
diabetes mellitus associated with hyp- 
erthyroidism Observations on blood 
pressures m diabetes, arranged accord- 
ing to decades, according to distribu- 
tion between male and female are sum- 
marized m table 2. Throughout this 
study I have divided these observations 
arbitrarily into two groups. (1) cases 
m which the blood pressure has not 
exceeded 140 mm and (2) those in 
which the blood pressure is above 140 


Chart II 
blood pressure 



m .!.■ cases o«— -oDiabetic cases 

Average probable error' Average probable error 

l SfflS f8 

A comparison of the blood pressure of diabetic patients 
(Adams 5 ) 


with the normal 
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nun Details m regard to each group 
are given in each descriptive chart or 
table It will be noted that the males and 
females were equally divided Of the 
entire group, 54 3 per cent presented a 
blood pressure under 140 mnl and 45 7 
per cent had a blood pressure above 
140 When we compare these data 
with the observations on non-diabetics 
furnished by W lechmann* as I have 
done in table 3, it will be seen in dec- 
ades below and including the fourth 
the blood pressure is virtually the same 
m non-diabetics as it is in diabetics, 
while above this age the incidence of 
high blood pressure is greater m dia- 
betics 


In order to further analyze the inci- 
dence of hypertension in non-diabetics 
I grouped a series of 1 1,840 cases from 
data furnished by Wettz, Gellman, 
Soller, Keith et al , Riseman and 
Weiss, Frost, Dublin, Fisk-Kopf, and 
Rogers-Hunter The results of this 
analysis are presented in chart IV It 
will be noted that the considerable in- 
crease in the incidence of hypertension 
begins with the fourth decade, and is 
greatest m the sixth decade after which 
it again declines 

Chart V shows a series of observa- 
tions on my own cases in which the 
variation of blood pressure in various 
diseases is noted A summary of the 



Chart III The blood pressure of diabetic patients free from nephritis, arterioscle- 
rosis or hyperthyroidism, compared with normal blood pressures (Adams 5 ) 
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Table 1A 

Observations by Various Authors in Regard to Blood Pressure m Diabetes Mellitus 


AUTHOR YEARPUBL 

INCREASED 

BLOOD PRESSURE 
NORMAL 

DECREASED 

Adams 5 

1929 


* 


Koopman 6 

1924 

fi 



Hitzenberger 7 

1921 

*■* 

* 


Kylin b 

1921 


4t 


Katz-Klem 0 

1924 

* 

it 


Peterson 10 

1929 

** 

* 


Kramer 11 

1928 

* 



Rosenbloom 12 

1922 

* 

•JC 

* 

Elliott 13 

1907 


* 

* 

Larsen 20 

1929 

* 



Kahn 34 

1921 



* 

Maranon 21 

1922 

* 

* 


Riesman 102 

1919 

* 



Hitzenberger 22 

1921 

* 



Kylin 23 

1922 

* 



Herrick 35 

1923 

1= 



Janeway 82 

1915 

It 

* 


Wiechmann 37 

1928 

•1* 



von Noorden and Isaac 78 

1927 

* 



Elliott 83 

1907 


* 


Maranon 79 

1922 

* 



Wiechmann 96 

1928 

tfi 



Hitzenberger 80 

1921 

* 



Joslin 81 

1928 

* 



Peiser 75 

1930 

It 



John (present publ ) 

1931 

* 




Table IB 

Observations of Various Authors in Regard to Blood Pressure in Non-Diabetics 


RLOOD BLOOD 
PRESSURE PRESSURE 
AUTHOR YEAR OF PUB! INCREASED NORMAL 


Faber 14 

1927 

* 

v 

(1000 normal children increased 
weight) 

Symonds 15 

1923 

* 

(150,419 normals with increased 
weight) 

(12000 army officers, normals) 

Huber 16 

1927 

** * 

Terry 17 

1923 

-K 

(Obese, non-diabetic, 58 per cent 
hypertension) 

Rose 18 

1922 

* 

(Normals, B _ P reduced by re- 
ducing weight) 

Hartman and Ghrist 2 

1929 

< It 

(Normals \Vith increased weight) 
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Tabu 2 

Blood Pressure m Diabetes (John) 


DECADE 

TO 

120 

121 

130 

131 

140 

141 

150 

151 

160 




191 

200 

201 

250 

251 

TOTAL 

MALE 

female 

1 

M 

2 


| 

1 

mz 


| 

B 

ipt 

| 


2 

2 



F 

I 

| 


II 

m 


1 

1 

1 

■ 

Jj 

1 


1 

11 

31 

H 



HI 

B 


| 

B 

B 

■ 

B 

12 

12 



F 

10 

B 


1 1 

m 


■ 

1 

■ 

■ 

B 

11 


11 

III 

M 

25 

6 

3 

i 

2 


B 



B 

B 

37 

37 



F 

31 

9 

3 

i 

4 

1 


i 



B 

50 


50 

IV 

M 

55 

20 

9 

mm 

2 


i 


i 

i 


93 

93 



F 

29 

25 

15 

H 

5 

2 

2 

i 

i 

6 

2 

98 


98 

Di 


67 

23 

19 

14 

6 

B 

3 

2 

2 

4 

1 

146 

146 


H 

H 

25 

19 

22 

30 

15 

m 

13 

8 

5 

9 

2 

163 


163 

VI 

M 

48 

42 

23 

22 

18 

14 

9 

| n 

B 

5 

2 

192 

192 



F 

28 

17 

28 

36 

21 

21 

31 


Hi 

20 

1 

233 


233 

VII 

M 

23 

19 

97 

22 

16 

15 

B 

m 

6 

13 

1 

pa 

157 



F 

11 

14 

11 

15 

12 

11 

Dl 

m 

5 

11 


HI 


107 

VIII 

M 

i a 

8 

6 

10 

7 

4 




1 


53 

53 



F 

B 

2 

3 

2 

2 

6 

i 


1 


H 

30 


30 

Total 

382 

206 

164 

167 



81 





1385 

692 

693 

Per cent 

752—54 3% 

633—45 7% 


50% 

50% 



C hart IV The average incidence of hypertension in nc Gdmaiu 
7^f ren l decades A compilation from the literature of ll^O cases by Wertz, Gelmann, 
Zo,ler . Keith et al, Riseman and Weiss, Frost, Dubhn-Fisk-Kopf, Rogers-Hunter 


































































































Table 3 

Blood Pressure in Diabetes, in Diabetes-Hyperthyroidism and in Normals 
AGE BELOW 30 YEARS 31-40 YEARS II 41-50 YEARS 1 51-60 YEARS II 61-70 YfcARS I 71-80 YEARS 
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(£) XX30H3d — S3X3UVia 
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Table 4 


Blood Pressure m Hyperthyroidism and Diabetes (John) 



TO 



141 

151 

161 

171 

181 

I 191 


251 




DECADE 

120 



ISO 

160 

170 

180 

190 




TOTAL 

MALI 

female 

I M 



■ 


H 


H 

Bp 

Si 

H 

■S 


■ 

■ 

F 

B 

1 

fl 

■ 

■ 

■ 


■ 

1 

■ 

B 

■ 

■ 

II 

II M 






| 

■ 


E 

■ 





F 

l 

1 

3 

1 

i 

■ 

fl 

1 

■ 

B 

1 

7 


7 

III M 

2 

1 

2 

2 




■ 

■ 

■ 

1 

8 

8 


F 

8 

3 

4 

6 



2 

■ 

■ 

■ 

B 

28 


28 

IV M 

2 

4 

S 

4 



1 




■ 

19 

19 


F 

13 

8 

7 

9 

5 

i 

2 

5 


3 

B 

53 


53 

V M 

8 

9 

3 

3 

6 

i 

2 



1 

B 

33 

33 


F 

6 

IS 

IS 

18 

14 

16 

5 

9 

6 

m 

m 

108 


108 

VI M 

5 

7 

n 

8 


1 


2 




31 

31 


F 

4 

8 

El 

16 


8 

12 

9 

6 

14 

2 

102 


102 

VII AI 

1 


■T8 

HI 


1 

1 


1 


■ 

8 

8 


F 

1 

2 


B 

S 

5 

10 

5 

2 

3 

B 

38 


38 

VIII M 

■ 

■ 

i‘ 


■I 


2 

1 



| 

3 

3 


F 

■ 

■ 

B 

1 

1 


1 


2 

1 

5 


5 

Total 



58 


55 

36 

37 

32 

15 

27 

2 

443 

102 

341 

Per cent 

167-376% 

276-624% || 

■El 

77% 


results of observations of cases of dia- 
betes associated with hyperthyroidism 
(as shown m table 4), is given below 
m comparison with the results of ob- 
servations on cases of diabetes It will 
be noted that there is a definite increase 
in the incidence of hypertension in the 
latter, and also that three-fourths of 
these patients are females 
A study of these two relationships 
analyzed from a somewhat different 
angle, namely, that of dividing each of 
these groups into cases up to 30 years 
of age and above this age, as shown in 
table 5, shows that in the group of 


young diabetics hypertension is present 
in only nine per cent as contrasted with 
an incidence of hypertension in 42 per 
cent of cases of diabetes with hyperthy- 
roidism In diabetes, then, increase in 
blood pressure begins later in life, 
whereas if diabetes is complicated with 
hyperthyroidism such a rise occurs 
early in more than SO per cent of cases 
Kramer, 11 who analyzed 500 cases of 
diabetes and compared these with non- 
diabetics, found that 38 per cent have 
hypertension, that is, a blood pressure 
above ISO mm 





BLOOD 

BLOOD 




PRESSURE 

PRESSURE 


male 

female 

BELOW 140 

ABOVE 140 


PER CENT 

PER CENT 

MM PERCENT 

MM PERCENT 

Diabetes 

50 

50 

54 3 

45 7 

Diabetes and hyperthyroidism 

23 

77 

37 6 

624 



























































































1470 


Henry J. John 


The Relation or Hyperglycemia to 
Hypertension 

In 1910 Neubauer 7 * noted the occur- 
rence of hypertension associated with 
hyperglycemia and offered the thcorv 
that the excessi\e actnity of the supra- 
renals might be the underlying factor 
The question naturall) arises — why 
should there be an excessive activity of 
the adrenals in old age^ Even grant- 
ing that the activity of the islands is 
lessened, due to arteriosclerosis or at 
any rate to a diminished blood supply, 
or to any other cause which might al- 
ter a normal activity of the adrenals 
thus bringing about hyperglycemia — 
yet the idea of an increase m the ac- 
tivity of the adrenal glands in old age 
does not seem logical O’Hare 70 also 
noted the fact that theie is a decline in 
tolerance for carbohydrates in ccitain 
examples of high blood pressuie He 
wrote “certain examples” — which indi- 
cates a general observation Were the 
increase in blood pressure, per se, the 
only factor then we should find a de- 
crease in tolerance for carbohydrates m 
all cases of progressively increasing 
blood pressure He offered the ex- 
planation that sclerosis of the arteries 
of the pancreas might be the pathologic 
background for this condition He 


thinks that these cases are potential dia- 
betic cases <uid need observation On 
the other hand, Peaice and Keith 77 sug- 
gested that because a diseased kidney 
is unable to utilise the oidmary amount 
of sugai brought to it by the blood, a 
diminished sugar consumption results, 
together with increased accumulation 
of this substance in the blood stream 
When one considers the total weight of 
the kidneys m relation to the weight of 
the rest of the body, it hardly seems 
possible that this would be the answer. 
Furthermore, when I think of the hun- 





Chart V Chart showing the percent- 
ages of the cases in which the blood pres- 
sure was above 140 mm among the various 
groups classified according to affection 
(John) 


Table 5 


Study of Hypertension m Diabetes and Diabetes with Hyperthyroidism, the Cases Being 
Divided into Two Age Groups Those up to 30 and Those 
above 30 years of Age (John) 



DIABETES 

DIABETES and 
hyperthyroidism 

age (y eats) 

BLOOD PRESSURE 

NO CASES 

PER CENT 

NO CASES 

PER CENT 

1-30 

Below 140 

103 

91 

25 

58 


Above 140 

10 

9 

IS 

42 

31-90 

Below 140 

647 

mmi 

141 

35 


Above 140 

621 

mm 

258 

65 
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dreds of renal conditions ranging fiom 
the mildest to the most severe, with but 
little kidney substance left functioning 
these patients meanwhile presenting re- 
peatedly a normal blood sugar level, I 
feel quite strongly that diseased kid- 
neys alone will not cause an appreci- 
able rise in blood sugar Meyers and 
Killian 73 noted an increase m the dias- 
tatic activity of the blood m examples 
of nephritis and expressed the idea that 
this might account for the hypergly- 
cemia often noted in such cases 
Harle, 36 in a study of a series of cases 
of hypertension, failed to discover any 
exact parallelism m the curves of blood 
pressure and blood sugar He con- 
cluded that hypertension and hypergly- 
cemia are not the common results of in- 
creased activity of the chromaffin sys- 
tem Botti 103 stated that m the presence 
of hypertension the blood sugar is in- 
creased and the sugar tolerance les- 
sened Kylin 8 has also described the 
association of lowered carbohydrate 
tolerance with hypertension Herrick 71 
was led to believe from his personal 
observations that the occurrence of 
high blood pressure and increased con- 
centration of glucose in the blood is 
present in a definite group of cases 
characterized by four cardinal symp- 
toms hypertension, hyperglycemia, 
obesity and arteriosclerosis Mohler 7 ' 
studied 46 patients varying in age from 
30 years to 70 years with glycosuria 
and a blood pressure of 150 or more 
Forty-five of the 46 patients ranged 
from 1 to 60 per cent overweight at 
the time of the observation, 36 of these 
weighing more than 200 pounds at 
some period of life In 16 of these 36 
patients, diabetes had developed 
Mohler 3 concluded that obesity fre- 
quently is a factor in the development 


of scleiotic changes in the body which 
are capable of producing an increase m 
the blood pressure and a diminished 
ability of the body cells to utilize car- 
bohydrate Interesting are the studies 
of Hoppe- Seyler 8 * and Herxheimer 85 
who pointed out that m cases in which 
arteriosclerosis of the kidneys and hy- 
pertension are present, diabetes begins 
through an analogous arteriosclerosis 
of the pancreas To this observation 
YViechmann 08 added that a certain nat- 
ural weakness of the pancreas may be 
a causative factor 

Tachau 74 and Harle 36 both found 
blood sugar values in nephritis with 
hypertension at the upper limits of the 
normal In hypertension without clin- 
ically recognizable renal changes or 
other complications they found not 
only high blood sugar values but often 
definite hyperglycemia Hitzenberger 
and Richter-Quittner 22 found hypergly- 
cemia present m all cases of vascular 
hypertension Frank, 69 Bilhgheimer, 86 
Kahler, 87 Petren, 88 Peiser, 89 Voegehn, 90 
always found normal blood sugar val- 
ues m hypertension or at least values 
that lie at the upper limits of normal 

In table 6 I have summarized the 
average blood sugar values given by 
seven different authors, these all fall 
within normal levels In table 7 I have 
summarized further the conclusions of 
all the authors cited in this section on 
the relation of hypertension to hyper- 
glycemia Archer, 2 who studied a se- 
ries of 20 typical cases of arthritis of 
the menopause, found in 70 per cent a 
diminished sugar tolerance m contrast 
to only 15 per cent m a parallel series 
of infectious cases Of these 70 per 
cent of diminished sugar tolerance, 71 
per cent had an associated hyperten- 
sion or obesity or both 
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Table 6 

Average Blood Sugar Values in Hypertension (As Reported by Various Authors) 


AVERAGE BLOOD 


AUTHOR 

year 

SUGAR VALUE 

Ryser 02 

(Compiled from authors) 

1916 

87 

Gettler and Backer 93 

(Complied from 12 authors) 

1916 

91 

Epstein and Aschner 94 

1916 

96 

Staub 95 

1921 

96 

Wiechmann 91 

1924 

96 

von Noorden 78 

1927 

85 

Wiechmann 90 

1928 

114 


Opinion of Authors 

Tabu: 7 

on Hyperglycemia 

in Hypertension 

AUTHOR 

YEAR 

NORMAL 

increased 

Frank 09 

1911 

* 


Billigheitner 80 

1921 

* 


Kahler 87 

1922 

* 


Petren 88 

1927 

* 


Peiser 89 

1927 

* 


Voegelin 80 

1927 



Wiechmann 91 

1924 

* 

* 

von Noorden 78 

1927 

* 


Ryser 92 

1916 

* 


Gettler and Backer 93 

1916 

* 


Epstein and Aschner 04 

1916 

* 


Staub 95 

1921 

♦ 


Wiechmann 90 

1928 

* 

* 

Neubauer 70 

1910 


* 

O’Hare 70 

1920 


* 

Pearce and Keith 77 



* 

Mohler 72 

1925 


♦ 

Seyler 84 

1904 


* 

Herxheimer 85 

1927 


* 

Tachau 74 

1911 

* 


Harle 30 

1921 

* 


Hitzenberger et al 22 

1921 


♦ 

Myers and Killian 73 


* 


Kylm 8 

1921 


* 

Herrick 71 

1923 

* 




16 

12 


Table 8 presents the summary of my 
own observations of 50 uncomplicated 
cases of hypertension, based on glucose 
tolerance tests, and classified according 
to decades It will be seen that in the 
earlier decades the incidence of dia- 
betic curves is zero, whereas in the 
fifth decade and up the diabetic inci- 
dence rises rapidly This fact is also 
demonstrated in chart VI which shows 


the rapidly increasing incidence with 
advanced years This observation is in 
line with the pathological observations 
of Herxheimer, 85 Fahr, 87 Aschoff, 
Seyfarth, 98 and others who have shown 
that in hypertension, it is not only the 
the renal arterioles which are affected 
first and most but the pancreas also 
shows changes of arteriosclerosis when 
the arterioles of the rest of the body 
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Chart VI Glucose tolerance in 50 cases of hypertension 


Tabie 8 

Analysis of Fifty Glucose Tolerance Tests in Hypertension According to Decades (John) 


DECADE 

NORMAE CURVES 

PER CENT 

diabetic CURVES 

PER CENT 

III 

2 

100 



IV 

7 

100 



V 

4 

27 

11 

73 

VI 

5 

36 

9 

64 

VII 

3 

30 

7 

70 

VIII 



2 

100 

Total 

21 

42 

29 

58 


are not affected with any regularity 
Herxheimer pointed out that in cases m 
which arteriosclerosis of the kidneys 
and high blood pressure are present, the 
pancreatic blood vessel changes and the 
resultant changes in the islands are sec- 
ondary Fraenkel 100 stated “These 
changes [pancreas, especially the cells 
of the islands] will be found in such 
boundaries as the various pathological 
changes of the blood vessels, from the 
beginning of the spasm, then through 
the angioneurosis on up to arterioscle- 
rosis ” Wiechmann 00 clearly stated 


“Just as nephrocirrhosis arteriosclero- 
tica can be the cause for increased 
blood pressure, so can the cirrhosis 
artenosclerotica of the pancreas 
(Herxheimer) be the cause for the 
changes of the carbohydrate metabol- 
ism We must also note that often 
we are dealing only with functional 
changes which lead to similar clinical 
results as morphological changes Just 
as the high blood pressure can be but 
functional, so also do we find function- 
al changes m the blood vessels of the 
pancreas which lead to hyperglycemia 
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and other changes m the carbohydrate 
metabolism ” 

In my series of 50 cases of hyperten- 
sion, glycosuria was present in 18 
cases or 36 per cent ( See table 9 ) 
Glycosuria was present six times in the 
presence of normal glucose tolerance 
curves (39 per cent), and it was ab- 
sent sixteen times in diabetic curves 
(55 per cent) This leads us to the 
evaluation of the renal threshold which 
can be estimated fairly closely from a 


ades Also one finds in cases of hy- 
pertension changes in blood sugar which 
are characteristic of diabetes mellitus 
The type of hypertension is the same 
in both and whether we are dealing 
with a functional hypertension or an 
anatomic hypertension the blood sugar 
pictures in both are similar 

Many of the workers in this field 
look upon these changes in a large 
number of cases of hypertension as a 
latent diabetes, 4 * 85 * 01 97, 8S * 09 a predi- 


Table 9 

Glycosuria in Fifty Cases of Hypertension (John) 


GLUCOSE 





TOLERANCE CURVE 

GLYCOSURIA 

PER CENT 

NO glycosuria 

PER CENT 

Normal 

6 

39 

15 

71 

Diabetic 

13 

45 

16 

55 



NO CASES 

DIABETIC PER CENT 

NON-DIABETIC PER CENT 

Glycosuria 

19 

66 

33 

No Glycosuria 

31 

52 

48 


glucose tolerance test Table 10 shows 
that 47 per cent of these cases have a 
renal threshold above 180, which is 
high In my previous publication 101 
the average renal threshold for hyper- 
tension cases was also high, namely 
165 (The aveiage ranges were from 
110 to 216) 

Table 10 

Renal Threshold in Hypertension (John) 


Below 140 mg / 100 c c 23% 

141 to 180 mg /100 c c 30% 

181 to 200 mg/100 cc 33% 

201 to 250 mg/ 100 cc 14% 


From the previous consideration, 
then, it seems that there is a close con- 
nection between hypertension and hy- 
perglycemia which in turn means dia- 
betes either functional or anatomic 
Hypertension occurs more frequently 
m diabetics, especially m the later dec- 


abetic stage A prediabetic stage does 
not necessarily come to the foreground 
and develop into a full fledged diabetes 
I have various groups of cases of latent 
diabetes and I keep them in this stage 
merely by a slight regulation of their 
diet, by a close observation of their 
weight, and by seeing that these pa- 
tients get plenty of exercise There 
are also many observations of the op- 
posite nature, namely — a prediabetic 
stage — a disregard of any diet — the de- 
velopment of obesity — diabetes This 
is a natural sequence in the evolution 
of diabetes in such a group Many 
of these cases of hypertension also die 
early which is another factor in elim- 
inating a certain number of diabetics 
from our records 
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The Relation op Overweight and 
Underweight to Blood Pressure 
in Diabetes Mcllitus and Dia- 
betes with Hyperthyroidism 
This study is based on observations 
of a total of 1,051 cases Of these, 
614 were cases of diabetes melhtus 
(292 male and 322 female) and 186 
were cases of diabetes with hyperthy- 
roidism (46 male and 140 female) A 
brief summary of the rise of blood 
pressure incidence reported by various 
authors can be gleaned from table 11 
Tables 12 and 13 show a detailed anal- 
ysis of these two groups of cases which 
I am reporting classified according to 
per cent of overweight, the increase in 
blood pressure and the distribution of 
male and female cases Table 14 pre- 
sents a similar analysis of the cases of 
underweight (m this group are in- 
cluded normal weights, up to plus 10 
per cent above normal, and all cases 
below normal), cases of diabetes and 
cases of diabetes with hyperthyroidism 
The data offered in table 12 are graph- 
ically expressed in chart VII in which 
it is clearly shown that in 50 per cent 


of the cases of diabetes the blood pres- 
sure is above 140, and in 50 per cent 
the blood pressure is below 140 With 
increase in weight there is a decided 
increase in blood pressure The data 
offered in table 13 (Diabetes and Hy- 
perthyroidism) are graphically express- 
ed m chart VIII Here we find that 
in 66 per cent of these cases the blood 
pressure is above 140 and m only 34 
per cent is the blood pressure below 
140 Here we do not find the orderly 
sequence of increase in blood pressure 
with increase of weight, for other fac- 
tors m addition to overweight enter 
into this picture 

Table 15 presents a detailed compar- 
ative analysis of blood pressure stud- 
ies in overweight and underweight 
These data are graphically expressed 
in chart IX which shows the increasing 
incidence of high blood pressure in 
per cent m overweight diabetics and a 
similar, although not as marked, in- 
crease in the incidence of high blood 
pressure m the presence of diabetes as- 
sociated with hyperthyroidism 

Chart X presents a general summary 


Table 11 

Blood Pressure in Diabetes According to Various Authors 


AUTHOR 

AGE 

BLOOD PRESSURE 

PER CENT 

von Noorden and Isaac 78 

1-50 

above 140 

30 

51-90 

above 140 

65 

Kylin 8 

40-90 

above 140 

88 

40-90 

above 160 

72 


40-90 

above 180 

48 

Hitzenberger 80 

40-90 

40-90 

above 140 
above 180 

64 

33 

Joslin 81 

21-50 

above 150 

58 

51-90 

above 150 

68 

Kramer 11 

to 30 

above 140 

46 

500 cases 

31-80 

above 140 

51 

John (present publ ) 

1385 cases 

to 30 

31-90 

above 140 
above 140 

9 

49 
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Table 12 

Relation of Overweight to Various Levels of Blood Pressure m Diabetes (John) 


BLOOD PRESSURE 

120 

140 

160 

180 

200 

220 

240 

260 

280 

300 

TOTAL 

INC! 

PER 

£ 

o 

a 

w 

» 

140 

DENCE 

CENT 

14 

> 

O 

w 

< 

140 

Overweight 










M 

■ 




Per cent 

male 

30 

19 

16 

5 

3 

1 

1 


■ 

1'. 

75 



10 

female 

19 

14 

12 

3 

4 

2 

1 

1 

■ 

■ 

56 




Total 

49 

33 

28 

8 

7 

3 

2 

1 



131 

63 

37 


male 

26 

m 

8 

9 

4 

1 

■ 

■ 

mm 

■ 

63 

H 

|B| 


female 

7 

Ka 

9 

5 

3 

5 

H 

■ 

9 

g 

40 

is 

191 


Total 

33 

20 

17 1 

14 


6 

■ 

im 


103 

57 

43 

7ft 

male 

21 

20 

11 

3 




■ 

■gg 

■ 

57 

m 

mm 


female 

8 

18 

12 

6 

10 

2 

i 

1 

2 

i 

59 

m. 

191 



29 

38 

23 

9 

12 

2 

i 


2- 


116 

58 

42 

Aft 

’ 

8 

11 

11 

4 

1 

2 

3 


■ 



39 

!■ 

mm 

4U 


4 

13 

17 

6 

7 

2 

i 

■ 


i 

51 

m 

■ 



12 

24 

28 

10 

9 

5 

i 



i 

90 

40 

60 

en 

male 

10 

6 

■B 

1 

5 

1 

■ 

i 


m 

31 



ou 

female 


8 

13 

10 

7 

2 

■ 

i 

1 

■ 

1 47 




Total 

13 

14 

22 

11 

12 

3 


2 


■ 

78 

35 

65 

6ft 

male 

4 

1 

3 

3 


■ 

i 

■ 


■ 

13 

£ 


DU 

female 

1 

4 

7 

2 


n 


■ 

■ 

m 

19 





Total 

5 

5 

10 

5 


i 

i 



J 

32 

31 

69 


male 


3 

1 





■ 

■ 

■ 

4 

m 


/ u 

female 

5 

3 

10 

5 

2 

i 

i 

■ 

■ 

■ 

27 

IS 

-- 


Total 

S 

6 

11 

3 

2 

i 

i 


■ 

■ 

31 

35 

65 


male 

2 

1 

2 

1 


jatB 

■ 

B 

■ 

■ 

VI 

H 


oU 

female 

3 

1 

3 


1 

2 

i 

■ 

II 

■ 



- 


Total 

5 

2 

5 

B 


2 

s 

B 

g 


16 

43 

57 

. 

male 

■ 

1 

1 

■n 





■ 

g 

m 

■ 


yO 

female 

■ 


6 

2 

1 


3 1 

■ 

ii 

■ 

■a 

9 




Total 



7 

3 

r 

1 





17 

29 

71 

Grand total 


151 

153 

151 

: 

66 

56 

24 

6 

3 

" 3 

i 

614 

49 5 

505 
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Table 13 

Relation of Overweight to Various Levels of Blood Pressure m Diabetes with 
Hyperthyroidism (John) 












INCIDENCE PER CENT 

BLOOD PRESSURE 

120 

140 

160 

180 

200 

220 

24( 

) TOTAL 

, BELOW 14( 

) ABOVE 140 

Overweight 





m 







Per cent 

male 


7 

8 

B 




19 



10 

female 

3 

11 

11 

m 

IS 

3 

2 

39 




Total 

3 

18 

19 

ii 

2 

3 

2 

58 

36 

74 

20 

male 

5 

3 






8 



female 

5 

3 

6 

4 

3 

3 

1 

25 




Total 

10 

6 

6 

4 

3 

3 

1 

33 

| 48 

52 

30 

male 

2 


3 

1 

2 


■ 

10 



female 

2 

3 

7 

9 

4 

1 

m 

26 




Total 

4 

5 

10 

10 

6 

1 


36 

25 

75 

40 

male 

1 

1 1 

1 


m 


m 

3 



female 

2 

SI 

4 

5 

S 

2 

m 

21 





3 


5 

5 

B 

2 


24 

I 33 

67 

50 

male 


1 

3 

1 


S 





female 

1 

3 

10 

4 

1 

I 

■ 

19 | 




Total 

1 

1 

13 

5 

1 


■ 

24 | 

20 

80 

60 

male 

■ 


1 

■ 

1 

1 


1 



female 

1 

2 

1 

■ 


5 




Total 


2 

2 

■ 

1 

1 

■ 

6 I 

33 

67 

70 

male 




1 

■ 

| 

■ 

0 



female 


1 


m 


■ 

2 




Total 


1 


1 




2 I 

50 

50 

80 

male 

iemale 

m 

■ 




1 


0 

1 




Total 






1 


1 1 

0 

100 

90 

male 

female 

2 




■ 

■ 

■ 

0 

2 




Total 

2 




■ 

Ml 

■ 

2 

100 

0 

Grand total 


21 

43 

55 

36 

□ 

11 

3 

186 

34 3 

65 7 
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Chart VII The relation of per cent of overweight to rise in blood pressure in diabete 
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of the relationship of overweight and 
idenveight to hypertension, that is, a 
Dod pressure below and above 140 
m in diabetes and in diabetes with 
'perthyroidism In both conditions 
ere is a definite increase in the ma- 
lice of hypertension in cases present- 
g; o\ erweight, and a definite decrease 
the incidence of hypertension, which 
most marked in uncomplicated dia- 
tes, in cases of normal weight or 
idenveight 


Summary 

1 Blood pressure m non-diabetics 
rises proportionately higher in the case 
of obese individuals than m those of 
normal weight (approximately 12 per 
cent increase) 

2 Reduction m weight m non-dia- 
betics brings about reduction in blood 
pressure 

3 The consensus of opinion of var- 
ious authors is that the blood pressure 
is higher in diabetics than m normal 



Chart VIII The relation of per cent of overweight to blood pressure in diabetes 
th hyperthyroidism 
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Chart IX The comparative relationship of overweight, underweight, to the blood 
pressure incidence in diabetes and diabetes with hyperthyroidism 
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Chart X A summary of an analysis of the relationship of underweight and over- 
weight to blood pressure level classified below and above 140 mm in diabetes and m dia- 
betes with hyperthj roidism 


individuals of the same age In my 
own series of 1828 cases of diabetes 
the blood pressure was the same as in 
normals below and including the fourth 
decade , above this age the incidence of 
high blood pressure was greater in dia- 
betics 

4 In my series of 443 cases of dia- 
betes associated with hyperthyroidism 
37 6 per cent of the patients had a 
blood pressure below 140 mm and 
62 4 per cent had a blood pressure 
above 140 mm against 54 3 and 45 7 
per cent respectively in diabetes not 
associated with hyperthyroidism 

5 In my series of cases the dia- 
betics up to 30 years of age showed 
hypertension only in 9 per cent whereas 
in diabetics with hyperthyroidism, hyp- 
ertension was present in 42 per cent of 


this group of young individuals Up 
to the fifth decade, hypertension in it- 
self presents no marked incidence of 
diabetes , after the fifth decade the in- 
cidence rises markedly 

6 In 50 cases of hypertension in 
my series, glycosuria was present in 36 
per cent In 50 glucose tolerance tests 
on these individuals, 39 per cent 
showed glycosuria in the presence of 
a normal curve and 55 per cent showed 
no glycosuria in the presence of a dia- 
betic curve 

7 The renal threshold in cases of 
hypertension is high 

8 A close relationship exists be- 
tween hypertension and diabetes, and 
hypertension occurs more frequently in 
diabetics than in non-diabetics 
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Table; 14 

Summary of All Underweight* Patients in Relation to Blood Pressure (John) 













INCIDENCE PER CENT 

BLOOD PRESSURE 

120 

140 

160 

180 

200 

220 

240 

TOTAL 

BELOW 140 

ABOVE 140 


Under- 













weight 
Per cent 

male 

27 

20 

7 

4 

3 

1 


63 




10 

female 

16 

9 

8 

2 

3 

1 


39 





Total 

43 

29 

15 

6 

6 

2 

1 

102 

71 

29 


20 

male 

13 

7 

3 

3 

1 

■ 

■ 

27 



CO 

or 

female 

11 

6 

1 

1 

1 

m 

■ 

20 




g 


Total 

24 

13 

D 

D 

2 

■ 

■ 

47 

79 

21 

Q 

30 

male 

9 


1 

■ 

■ 

■ 

| 

10 




female 

9 

3 

1 

1 

■ 

■ 

mi 

14 





Total 

18 

3 

2 

1 



■ 

24 

87 

13 


40 

male 

1 


■ 

| 

■ 

5 

■ 

1 




female 

3 


■ 

■ 

■ 

■ 

1 

3 





Total 

4 






■ 

4 

100 

0 

Grand Total 

89 

45 

21 

11 

a 

2 



75 

25 


2 

10 

male 

1 

10 

4 





15 



m 

r*4 

Q 

female 

4 

8 

9 

6 

5 

■ 

l 

33 



1 


Total 

5 

18 

13 

6 

5 




48 

52 

a 

ir> 

20 

male 


4 

2 

2 




8 



OS 

sj 

female 

1 

7 

3 

5 

3 

i 

■ 

20 



>• 

s 


Total 

1 

11 

5 

7 

3 

i 


28 

43 

57 

£ 

£ 

30 

male 

female 

2 

2 

2 

1 

■ 

■ 

■ 

Bi 



CO 


Total 

2 

2 

2 

1 




7 

57 

43 

« 

40 

male 

■ 


M 

■ 

3 

B 

■ 

0 



< 

Q 

female 

■ 

1 


■ 

■ 

■ 

■ 

1 





Total 


1 

Hj 





1 

100 


Grand Total 




1 14 

1 8 | 

m 


84 

47 1 

53 


K In underweight I have classified actual underweight, normal weight and up to ten per- 
cent above normal weight throughout the paper 
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Table IS 

Comparative Study of Overweight and Underweight m 1051 Cases With Their 



BLOOD PRESSURE 

120 

BUB 


220 

240 

260 

280 

300 

TOTAI 

% 

3 

3 

* 

0 

Diabetes 

male 

female 

101 

50 

77 

76 

60 

81 

27 

39 

17 

39 

! 


IE 

3 

1 

292 

312 



Total 

151 

153 

141 

66 

56 

24 


3 

3 

1 

604 


Diabetes 

Hyperth 

male 

female 

8 

13 

14 

29 

16 

39 

6 

30 

2 

15 

11 

3 

■ 

■ 

■ 

46 

140 



21 

43 

55 

36 

17 

11 

3 




186 




172 

196 

196 

102 

73 

35 

9 

3 3 

1 

790 

751 

5 

o 

3 

£ 

X 

a 

a 

z 

a 

Diabetes 

male 

female 

50 

39 

27 

18 

11 

10 

7 

4 

E 

1 

1 

1 

■ 

■ 

■ 

101 

76 



Total 

89 

45 

21 

11 

8 

2 

1 

■ 



177 


Diabetes 

Hyperth 

male 

female 

1 

7 

14 

18 

6 

14 

2 

12 

8 

1 

1 

■ 

■ 

■ 

23 

61 



Total 

8 

32 

20 

14 

8 

~T 

1 




84 




97 

77 

41 

25 

16 

3 

2 




261 

249 

*3 

Per cent overweight 
Per cent underweight 

63 9 
361 

72 

28 




92 

8 

82 

18 



100 

0 




REFERENCES 


‘Riseman, J E F, and Weiss, S The 
age and sex incidence of arterial hyper- 
„ tens »on, Am Heart Jr, 1929, v, 172-190 
-Hartman, H R and Ghrist, D G 
Blood pressure and weight, Arch Int 
Med, 1929, xliv, 877-881 
j Mohler i H K Hypertension and hy- 
perglycemia, Jr Am Med Assoc, 1925, 
Ixxxiv, 243-245 

Wicchmann, E Die Entstehungsbe- 
dmgungen der Zuckerkrankheit, Munch 
med Wchnsch , 1929, Ixxvi, 98-101 
dams, S A study of the blood pres- 
sure of patients with diabetes mellitus, 
Am J r Med Sci, 1929, clxxvii, 195- 

Koopman, J Blood pressure and sugar 
metabolism, Endocrinology, 1924, vm, 
340-346 

Hitzenberger, K t)ber den Blutdruck 
bei Diabetes mellitus, Wien Arch f 
s >nn Med, 1921, h, 461 
^• IN i E Hypertome und Zucker- 
krankheit, Zentralbl f inn Med, 1921, 
xlu, 873-877 


3 Katz-KlEin, F Diabetes und Hyper- 
tonic, Med Klinik, 1924, u, 1808-1811 
i°Peterson, R F The relation of hyper- 
tension and arteriosclerosis to diabetes 
mellitus (Unpublished thesis, cited by 
Adams, 5 1929 ) 

“Kramer, D W Hypertension and dia- 
betes, Am Jr Med Sci, 1928, clxxvi, 
23-31 

“Rosenbloom, J Blood pressure studies 
in one hundred and forty cases of dia- 
betes mellitus, Jr Dab and Clin Med, 
1922, vu, 392-399 

13 El«ott, A R A clinical study of blood 
pressure variations in diabetes and their 
bearing on the cardiac complications, Jr 
Am Med Assoc, 1907, xhx, 27-30 
14 Faber, H K A formula expressing a 
general relationship between pressure 
and body weight, Proc Soc Exper Biol 
Med, 1927, xxv, 77-80 
i 5 Symonds, B The blood pressure of 
healthy men and women, Jr Am Med 
Assoc , 1923, lxxx, 232-236 
18 Huber, E G Systolic blood pressure 







































































































1484 


Henry J. John 


of healthy adults in relation to body 
weight, Jr Am Med Assoc, 1927, 
lxxxvui, 1554-1557 

17 Terry, A H Jr Obesity and hyper- 
tension, Jr Am Med Assoc , 1923, 
lxxxi, 1283-1284 

18 RosE, R H Weight reduction and its 
remarkable effect on high blood pres- 
sure, New York Med Jr, 1922, cxv, 
752-755 

19 John, H J The relation of weight to 
diabetes, Endocrinology, 1930, xiv, 282- 
287 

20 Larsen, V [Diabetes and hyperten- 
sion], Ugesk f Laeger, 1929, xci, 695 

21 Maranon, G Hipertension y diabetes, 
Arch cardiol y hemat, 1922, in, 125- 
131 

2 -Hirzenberger, K, and Richter-Quitt- 
ner, M Em Beitrag zum Stoff- 
wechsel bei der vaskularen Hypertome, 
Wien Arch f inn Med, 1921, u, 189- 
232 

23 Kyein, E High blood pressure and dia- 
betes, Hygeia, 1922, Ixxxiv, 49-56 

24 Joswn, E P Arteriosclerosis and dia- 
betes, Ann Clin Med, 1927, v, 1061- 
1141 

23 Thomas, E Researches experimental 
touchant 1’influence de la cholestenne 
sur le developpement de l’hypertension 
artenelle, Arch d mal du coeur, 1926, 
xix, 641-646 

20 Letueee, M , Labbe, M, and Heitz, J 
De la calcification des arteres chez les 
diabetiques, Arch d mal du coeur, 
1927, xx, 577-597 

27 FabEr, A [Arteriosclerosis, calcifica- 
tion of vessels in man and animals], 
Ugesk f Laeger, 1926, lxxxvui, 433-438 

28 Editoriae Blood peptids and arterial 
hypertension, Jr Am Med Assoc , 1927, 
lxxxix, 970 

"Shapiro, S Relation of certain glands 
of internal secretion to development of 
arteriosclerosis, Endocrinology, 1927, xi, 
279-289 

"Editorial The pathogenesis of hyper- 
tension, a new theory, Jr. Am Med 
Assoc, 1926, lxxxvn, 248 

31 Strisower, R Insulin und Blutdruck, 
Wien Arch f inn Med , 1927, xiv 429- 
434 


3 -*Hahn, L [Diphasic action of insulin 
on blood pressure], Kim Wchnschr, 
1926, v, 1429 

33 Brems, A, and HoltCn, C [Rise of 
blood pressure m certain so-called hy- 
perglycemic cases after insulin injec- 
tions], Bibliot f Laeger, 1929, clxxxi, 
463-482 

34 Herrick, W W Hyperglycemia and 
hypertension, Jr Am Med Assoc , 1923, 
lxxxi, 1942-1944 

3 s Kahn, M Angina pectoris of diabetes, 
Jr Am Med Assoc, 1921, lxxvi, 570 

30 HareE, F Hypertome und Blutzucker, 
Ztschr f klm Med , 1921, xcn, 124-133 

37 WiECHMann, E Hypertension und^ 
Blutzucker, Deutsch, Arch f klin 
Med , 1928, clxi, 92-110 

38 Bordeey, J , III, and Baker, B M , Jr 
A consideration of arteriosclerosis of the 
cerebral vessels and the pathogenesis of 
hypertension, Bull Johns Hopkins Hosp , 
1926, xxxix, 229-264 

"Anrtp, G V, and Starring, E H 
Central and reflex regulation of circula- 
tion, Proc Roy Soc, 1924-1925, xcvn, 
Ser B, 463-487 

"Starling, E H . The physiologic fac- 
tors m hyperplasia, Brit Med Jr, 1925, 
n, 1163-1165 

41 GibbES, J H Analysis of one hundred 
cases of hypertension, South Med Jr, 
1926, xix, 413-416 

42 Barach, J H Essential vascular hyper- 
tension, Jr Am Med Assoc , 1922, 
lxxix, 2140-214 3 

43 Thom, B P Syphilis and high blood 
pressure, Med Rec , 1922, ci, 89-93 

44 Dayis, N S Arterial hypertension; its 
relationship to chronic intestinal disor- 
ders, Med Clin N Am, 1923, vn, 547- 
553 

45 Newburgh, L H, and Clarkson, S 
Renal injury produced m rabbits on diets 
containing meat, Arch Int Med, 1923, 

xxxu, 850-869 

40 Nuzum, F R Osborne, M , and San- 
sum, W D Experimental production 
of hypertension, Arch Int Med , 1925, 

xxxv, 492-499 

47 McCollum, S V , Polvogt, L M , and 
Simmonds, N Production of kidney 
lesions m rats by diets defective only m 



Hypertension and Diabetes 


1485 


that they contain excessive amounts of 
proteins. Bull Johns Hopkins Hosp , 

1923, xxxiv, 168-172 

4S Major, R H Cause and treatment of 
arterial hypertension, Jr Kansas Med 
Soc, 1925, xxv, 177-119 

“AIajor, R H Excretion of guanidine 
bases m two cases of arterial hjperten- 
sion with reduction m blood pressure, 
Bull Johns Hopkins Hosp , 1925, xxxvi, 
357-360 

“Major, R H Effects of hepatic ex- 
tract on high blood pressure, Jr Am 
Med Assoc, 1925, lxxxv, 251-253 

“MacDonald, W J Extractives of liver 
possessing blood pressure reducing prop- 
erties, Canad Med Assoc Jr, 1925 
xv, 697-701 

“James, A A, and Laughton, N B 
Control of blood pressure with liver ex- 
tracts, Canad Med Assoc Jr, 1925, xv, 
701-702 

“Oliver, G , and Schafer, E A On the 
physiological action of extracts of pi- 
tuitary body and certain other glandular 
organs, Jr Physiol, 1895, xvm, 277- 
279 

“Editorial Lowering the blood pressure 
with liver extract, Jr Am. Med Assoc, 
1925, lxxxv, 194-195 

“Major, R H Relationship between cer- 
tain products of metabolism and arte- 
rial hypertension, Jr Am Med Assoc , 

1924, lxxxm, 81-84 

“Dale, H H, and Dixon, W E The 
action of pressure amines produced by 
putrefaction, Jr Physiol, 1909, xxxix, 
25-44 

“Barcer, G , and Dale, H B B-imitazol- 
ylethylamme, a depressor constituent of 
intestinal mucosa, Jr Physiol , 1910- 
1911, xli, 499-503 

“Harvey, W H Auto-intoxication and 
experimental nephritis in rabbits, Jr 
Path and Bact , 1912, xvi, 95-105 

“Clark, A The clinical application of 
ergotamine (tyramine), Jr Biochem, 
1910, v, 236-242 

®°Westphal, K Untersuchungen zur 
Frage der Entstehungsbedmgungen des 
genuinien arteriellen Hochdruckes, 
Ztsch f kirn Med , 1925, ci, 545-557 

01 Reid, W D Arterial hypertension, Bos- 


ton Med and Surg Jr , 1925, cxcn, 883- 
890 

“Kylin, E t)ber die Emwirkung der Ca 
und K-ionen auf Pituitrm-Blutzucker- 
Reaktion, Khn Wschnschr, 1925, iv, 
2068 

03 Post, W E , and Stieglitz, E J Hy- 
pertension, clinical aspects of etiology 
and therapy, Am Jr Med Sci, 1926, 
clxxi, 648-654 

“Schmidtmann, M Expenmentelle 
Studien zur Pathogenese der Arterio- 
sclerose, Virchow’s Arch f path Anat, 
1922, ccxxxvn, 1-21 

85 Anitschkow, N fiber die expenmentelle 
Atherosklerose der Aorta beim Meer- 
schweinchen, Beitr z path Anat u, 
allg Path , 1922, lxx, 265-281 

“Moxckfberg, J C Arteriosklerose, 
Khn Wchnschr, 1924, in, 1473-1478 

87 Schonheimer, R fiber die expen- 
mentelle Cholestenn krankheit der Kan- 
mchen, Virchows Arch f path Anat, 
1924, ccxlix, 1-42 

08 Nuzum, F R , Seegakl, B , Garland, 
R, and Osborne, M Arteriosclerosis 
and increased blood pressure. Arch Int 
Med , 1926, xxxvn, 733-744 

“Frank, E 1 Bestehen Beziehungen 
zwischen chromaffinem Hypertonie des 
Menschen ? 2 Em kritischer Beitrag 
zu der Lehre von der physio-patholo- 
gisch 3 Bedeutung des Adrenalins, 
Deutsch Arch f khn Med, 1911, cm, 
397-412 

70 O’Hare, J P Glucose tolerance test in 
chronic vascular hypertension. Am Jr 
Med Sci , 1920, clx, 366 

71 Herrick, W W Hypertension and hy- 
perglycemia, Jr Am Med Assoc, 1923, 
Ixxxi, 1942-1944 

73 MohlER, H K Hypertension and hj per- 
glycemia, observations on a series of 46 
cases, Jr Am Med Assoc , 1925, Ixxxiv, 
243-245 

7S Meyers, V C , and Killian, J A 
Studies m animal diastasis , the increased 
diastatic activity of the blood in dia- 
betes and nephritis, Jr Biol Chem , 
1917, xxix, 179-189 

74 Taciiau, H Eme neue Methode der 
Bestimmung des Blutzuckergehaltes, 





I486 


Henry J. John 


Deutsch Arch f klin Med, 1911, cn, 
597-605 

75 Peiser, F Gber den hypertomschen 
Diabetes, Khn Wchnschr , 1927, vi, 

1419-1423 

7,, Neubauer, E Gber Hyperglykamie bei 
Hochdrucknephntis und die Beziehungen 
zwischen Glykamie und Glykosurie beim 
Diabetes mellitus, Biochem Ztschr , 
1910, xxv, 284-295 

77 Pearce and Keith Personal communi- 
cation 

78 von Noorden, C H , and Isaac, S Die 
Zuckerkrankheit und lhre Behandlung, 
1927 Julius Springer, Berlin 

7<) Maranon, G Gber Hypertome und 
Zuckerkrankheit, Zentralbl f inn Med , 
1922, xlm, 169-176 

80 Hitzenberger, K Gber den Blutdruck 
bei Diabetes mellitus, Wien Arch f inn 
Med, 1921, n, 461-466 

81 Josi.in, E P The treatment of diabetes 
mellitus, 1928, Lea and Febiger, Phila- 
delphia 

83 Janeway, T C Important contributions 
to clinical medicine during the past 
thirty years from the studies of human 
blood pressure, Johns Hopkins Hosp 
Bull , 1915, xxvi, 341-350 

83 Eu.iott, A R A clinical study of blood 
pressure variations in diabetes and their 
bearing on the cardiac complications, Jr 
Am Med Assoc, 1907, xlix, 27-30 

81 Hoppe-SeyeEr, G Beitrag zur Kennt- 
niss der Beziehungen der Erkrankung 
des Pancreas und seiner Gefasse zum 
Diabetes mellitus, Deutsch Arch f 
klin Med, 1894, hi, 171-177 Gber 
chronische Veranderungen des Pankreas 
bei Arteriosklerose und lhre Beziehung 
zum Diabetes mellitus, Deutsch Arch 
f klin Med , 1904, lxxxi, 119-162 

8s Herxheimer, G Pankreas, Handbuch d 
inn Sekretion, ed M Hirsch, 1927, Curt 
Kabitzsch, Leipzig, 1 , 25-122 

S0 Bii,ligheimer, E Gber die Wirkungs- 
weise der probatorischen Adrenahmn- 
jektion, Deutsch Arch f klin Med , 

1921, cxxxvi, 1-32 

S7 Kahi,ER, H Zur Frage der Hypergly- 
kamie bei Krankheitszustanden mit 
Hochdruck, Wien Arch f inn Med, 

1922, iv, 129-148 


88 Petren Cited by von Noorden and 
Isaac (I c 78) 

8D Peiser, F Gber die Blutzuckerubertritts- 
schwelle bei Hypertonikern mit und ohne 
Diabetes, Ztschr f khn Med , 1927, 
cvi, 290-309 

°°VoEGEi,in, H Gber die Beziehung der 
Hypertome zur Hyperglykamie, Deutsch 
Arch, f khn Med, 1927, clvi, 178-181 

01 Wiechmann, E Zur Frage der Per- 
meabihtat der roten Blutkorperchen fur 
Traubenzucker unter Besonderen Be- 
rucksichtigung des Diabetes, Ztschr f d 
ges exper Med , 1924, xli, 462-492 

02 Ryser, H Der Blutzucker wahrend der 
Schwangerschaft, der Geburt, im Woch- 
enbett und bei den Schwangerschaftstox- 
lkosen, Deutsch Arch f khn Med , 
1916, cxvin, 408-461 

03 GETTtER, A O , and Backer, W Chem- 
ical and physical analysis of blood in 
thirty normal cases, Jr Biol Chem , 
1916, xxv, 211-222 

04 Epstein, A A, and Aschner, P W 
The effect of surgical procedures on the 
blood sugar content, Jr Biol Chem , 
1916, xxv, 151-162 

05 Staub, H Untersuchungen uber den 
Zuckerstoffwechsel des Menschen, 
Ztschr f khn Med, 1921, xci, 44-60 

06 WiEchmann, E Hypertension und 
Blutzucker, Deutsch Arch f khn Med , 
1928, clxi, 92-110 

07 Fahr, T Experimentelle Beitrage zur 
Frage des Pankreas-diabetes, Verhandl 
d deutsch path Gellesch , 1913, xvi, 
289-294 

08 Aschofe, L (Cited by Herxheimer, 1 
c 85 ) 

^Seytarth, C Neue Beitrage zur ICennt- 
nis der Langerhans’schen Inseln im 
menschhchen Pankreas und ihre Bezie- 
hung zum Diabetes mellitus, 1920, G 
Fischer, Jena 

100 FraEnkEL, M Die Bedeutung der Lang- 
erhans’schen Inseln in ihrer Stellung zum 
ubrigen Pankreas-gewebe und ihre Be- 
ziehung zum Diabetes, Wurzb 
Abhandl a d Gesamtgeb d prak 
Med, 1908, vm, 269-290 
ioijqhn, H J A study of 1,100 glucose 
tolerance tests, Med Jr and Rec , 1930, 
cxxxi, 287-292, 351-354, 398-402 
i° 2 RiESM4X, D Hypertension in women, 

Jr Am Med Assoc , 1919, lxxm, 330 



The Fallacy of the Weighed Diet in the Treatment 
of Diabetes Mellitus*f 

By Helmutii Ulrich, M D , F A C P , Boston , Massachusetts 


T HE weighing of food is regarded 
as a great hardship by nearly all 
sufferers from diabetes mellitus, 
and I have become convinced that it is 
a burden they should not be required 
to bear Hairsplitting figures concern- 
ing carbohydrate, protein and fat may 
make a fine appearance m a published 
article, but it is unlikely that they ever 
represent the actual conditions that ob- 
tain in the patient’s kitchen I am 
sure that the weighing of food is prac- 
ticed much less than it is preached 
Weighed diets are prescribed because 
they are supposed to make possible an 
accurate computation of the nutritive 
value of the food that is eaten by the 
patient In order that the expenditure 
of time and energy required for the 
process of weighing shall be warrant- 
ed it is necessary to prove, (1) that 
the accuracy that is assumed to accrue 
is actually attained, (2) that the de- 
gree of accuracy, if achieved, is suffi- 
ciently great to pay for the effort, (3) 
that good results can not be obtained 
by a simpler method 
Concerning the first of these, the at- 
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tamment of accuracy, it may be nat- 
ural to assume offhand that careful 
weighing of the food enables one to 
know exactly the amount of carbohy- 
drate, protein and fat that is absorbed 
by the body and the number of calories 
derived therefrom , but it requires very 
little ingenuity to expose the fallacy of 
such an assumption There are too 
many variables 

One of them is the process of diges- 
tion and absorption It varies with 
different persons and m the same per- 
son at different times Changing ner- 
vous and mental states, the varying ac- 
tivities of the gastrointestinal canal and 
its accessories, the effect of the compo- 
sition of the diet on the rate and other 
phases of digestion, and probably many 
other known and unknown influences 
are involved 

The amount of cellulose in the diet, 
for example, is said to have a bearing 
on the utilization of protein and other 
foods Also, slow absorption of a cer- 
tain amount of carbohydrate, taken as 
slowly digested starch, appears to have 
less influence on the level of the blood 
sugar than rapid absorption of the same 
amount of carbohydrate taken as easily 
assimilated dextrose 

That is illustrated by table I which 
shows the difference between the 
changes of the level of blood sugar pro- 
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duced m two fasting patients after the 
ingestion of 50 grams of dextrose and 
ail equivalent amount, 250 grams, of 
boiled potato In case I the blood 
sugar increased 86 per cent following 
dextrose and 50 per cent after the po- 
tato, in case II it mci eased 100 per 
cent after dextrose and only 50 per 
cent from the potato 
An important error in the process of 
weighing is introduced by the variable 
composition of items of food Super- 
ficial study of any of the tables of food 
analyses will support this assertion 
Take the item of meat, for example 
The much quoted tables by Atwater 
and Bryant 1 indicate, as shown in table 
II, that there are great variations in the 
composition of cooked beef 
Similar differences are found with 
other foods The sugar in orange juice 
varies from 5 04 to 14 3 per cent , 2 the 
carbohydrate, exclusive of fiber, in the 
edible portion of carrots has a variation 
of from 5 9 to 115 per cent ,* beets 

*AH data of analyses contained in this ar- 
ticle are taken from Atwater and Bryant’s 
tables, unless it is stated otherwise 


vary from 3 2 to 144 per cent and 
parsnips from 6 to 14 2 per cent Even 
eggs, seemingly so uniform, vary in 
protein from 11 4 to 174 per cent, and 
in fat from 8 6 to 15 1 per cent 

Table III shows the variations that 
may occur m a day’s ration designed bv 
Joshn J to contain 30 grams of carbo- 
hydrate, 48 giams of protein and 119 
grams of fat Theoretically it supplies 
1,383 calories 

As a basis for constructing the table 
I have assumed the possibility that on 
certain days the ration may contain the 
minimal food values given for each 
item by Atwater and Bryant and oth- 
ers, and on other days the maximal 
values For the estimation of the ca- 
loric value and its variation, however, 

I have combined the maximal amount 
of fat with the minimal amounts of 
protein and carbohydrate of each item, 
and vice versa, except in the case of 
fruits and vegetables That is to say, 
a portion of meat with much fat us- 
ually contains a correspondingly small 
amount of protein, but fruits and vege- 
tables that are high in protein are likely 


_ Table I 

^oHowniff e fmrpcft Ganges of the Level of the Blood Sugar, in Milligrams per 100 c c 
= following Ingestion of 50 Grams of Dextrose and 250 Grams of Boiled Potato 


time 

Before 

1 hour 

2 hours 

3 hours 

4 hours 

5 hours 
Rise m mg 
Rise per cent 


CASE 1 case 2 

DEXTROSE POTATO DEXTROSE POTATO 


307 

334 

200 

148 

400 

364 

307 

190 

571 

444 

363 

222 

500 

500 

400 

210 

400 

444 

307 

190 

307 

308 

250 

174 

264 

166 

200 

74 

86 

50 

100 

50 



Variations 

Table II 

in the Composition of Cooked Beef (Atwater and Bryant) 



PROTEIN 

PAT 

PUEL VALUE 
PER POUND 

Roast Beef 

Round Steak 

Lom Steak 

14 5 — 29 7% 
203 — 341% 
206 — 266% 

196—41 4% 

3 3 — 16 9% 

11 8 — 35 7% 

1210 — 2030 Cal 
615 — 1170 Cal 
925 — 1875 Cal 
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Table III 

Variations That Are Possible with a Carefully Weighed Diet Planned to Contain 30 Grams 
of Carbohydrate, 48 Grams of Protein and 119 Grams of Fat 



GRAMS 

carbohydrate 

MIX MA\ 

PROTEIN 

MIN MAX 

FAT 

MIN MAX 

CALORIES 
MIN MAX 

Bacon" 

30 

0 

0 

19 

54 

75 

15 

89 

143 

Egg (one) 


0 

0 

57 

87 

43 

75 

73 

90 

Chicken b 

45 

0 

0 

7 

114 

07 

12 7 

52 

142 

Meat® 

45 

0 

0 

68 

15 3 

15 

341 

75 

334 

40% cream d 

150 

22 

45 

31 

33 

60 

63 

571 

588 

Grapefruit® 

200 

92 

17 

06 

12 

02 

04 

41 

76 

Lettuce 

SO 

06 

19 

03 

09 

01 

03 

5 

14 

5% vegetables 

420 

71 

26 9 

08 

252 

0 

59 

32 

261 

Butter 1 

30 

0 

0 

01 

1 

23 3 

261 

214 

235 

Total 

191 

50 3 

26 3 

72 4 

976 

165 

1151 

1883 


“The fat content of fried bacon is estimated Accurate data are not available 
including fowl 

“Cooked beef only Satisfactory data for other cooked meats are not available If 
other meats were included the variations would probably be greater 

d Percentages of fat in 40% cream were supplied by H P Hood and Sons, Boston, 
percentages of carbohydrate and protein are from data supplied by Massachusetts State 
College and from Joslm 3 The figures given here apply to 40 % cream only, if ordinary 
heavy” cream were used the variation of fat would be much greater 
“Data for grapefruit are from Cfiatfield and McLaughlin 2 
f Data for butter were supplied by Massachusetts State College 


to be high m carbohydrate, also This 
adjustment makes the variations of the 
caloric values given on the table much 
less fanciful 

I readily grant that the grouping of 
all minimal or all maximal values on 
any one day must be looked upon as 
an academic possibility only Usually 
the extremes will have a tendency to 
balance each other and form a more 
or less constant daily mixture But 
that means that it is not the weighing 
but the law of chance that determines 
the relative uniformity of the diet The 
same law would operate if a simpler 
method were used 

A majority of the foods have been 
analyzed m their raw state, but cook- 
ing has a profound influence on their 
composition It removes much of the 
carbohydrate from vegetables and 
much fat from meats 

For an illustration let us take bacon 
Smoked, uncooked bacon is listed as 
containing from 40 to 79 7 per cent 
fat, which in itself is a large variation, 


amounting to a difference of about 90 
calories in a serving of one ounce 
Fried bacon (not listed by Atwater and 
Bryant) is assumed to contain about 
40 per cent of fat by Campbell and 
Porter, 4 and 50 per cent by Joslin 3 and 
Huddleson 5 How closely this is ap- 
proached depends on the degree of fry- 
ing Estimates based on the loss of 
weight resulting from the frying indi- 
cate that crisp bacon may contain as 
little as 25 per cent of fat and lightly 
fried bacon as much as 50 per cent In 
regard to vegetables, von Noorden long 
ago called attention to the great loss of 
carbohydrate that was brought about 
by the process of cooking He stated 
that raw spinach, for example, contains 
2 97 per cent of carbohydrate, cooked 
spinach only 0 85 per cent 
Another uncertainty, a very impor- 
tant one, is introduced by the patients’ 
inability or unwillingness to carry out 
orders Intentionally or not they fre- 
quently break a set of rules or a die- 
tetic prescription The unintentional 
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violations may be eliminated by fram- 
ing, control of the wilful inf 1 actions 
is more difficult I am convinced that 
a dietetic prescription that requires 
weighing of the food is broken more 
often than one that is carried out more 
easily The order to weigh food, 
therefore, may defeat the very purpose 
for which it is given 

All this shows that accuracy can not 
be achieved by the use of the scales 

It may be argued that the weighing 
method, although admitted to be not 
wholly accurate, may nevertheless ap- 
proach accuracy more closely than any 
other method This must be conceded, 
at least in theory It brings us to the 
consideration of the second and third 
postulates stated at the beginning, 
namely, that the degree of accuracy 
must be sufficient to pay for the effort, 
and that good results can not be ob- 
tained by a simpler method 

They may be considered together, 
because they are interdependent If 
weighing of the food is the only meth- 
od by which a reasonable degree of 
accuracy can be reached, then the 
scales must be used, but if a simpler 
method is nearly as accurate, then the 
expenditure of time and energy re- 
quired for the process of weighing is 
not warranted 

When I began to treat diabetes I fol- 
lowed the prevalent custom of pre- 
scribing weighed diets, but I abandoned 
that method very soon During the 
past ten years I have not asked one of 
my patients to follow it I am using 
more easily understoo.d household 
measures and natural food units in my 
dietetic prescriptions The menu given 
m table IV is an example The per- 
centages of carbohydrate, protein and 
fat in this table are rough approxima- 


tions only, but I am confident that they 
are nearly as accurate as if the food 
had been weighed with the utmost care 
This statement is supported by the 
results obtained with a group of pa- 
tients who received an unweighed diet 
and whose level of the blood sugar was 
determined on several consecutive 
mornings before breakfast A compar- 
ison of these results with others ob- 
tained with patients receiving a weighed 
diet showed no significant differences 
in regard to the daily variations of the 
blood sugar 

I am aware that dietetic prescrip- 
tions by weights and calories are eas- 
ier for the physician I use them con- 
stantly in the hospital where the ser- 
vices of a trained dietitian are avail- 
able Outside of the hospital, how- 
ever, the burden of translating such a 
prescription into a day’s menu is placed 
on the patient A few patients have 
sufficient leisure, inclination and intel- 
ligence to do it in a satisfactory man- 
ner ; many more have not They 
should not be required to perform a 
task that properly belongs to the phy- 
sician 

The many and changing systems of 
the dietetic treatment of diabetes give 
support to the thesis that burdensome 
attention to minute details is not neces- 
sary Sansum 0 prescribed high carbo- 
hydrate diets, Newburgh and Marsh* 
advocated high fat diets , Allen depend- 
ed on starvation, and all of us allow 
more carbohydrate now than we did in 
the past Rabinowitch 8 has recently 
emphasized again that slight undernu- 
trition, stressed also by Allen 0 an 
others, appears to be more effective m 
the treatment of diabetes mellitus than 
painstaking attention to the percentage 
composition of the diet 
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Table IV 



CARB 

PROT 

FAT 

CAL 

BREAKFAST 

Fruit (one of the following) 

16 small grapefruit, 1 medium peach, 

1 small or J4 medium orange , 16 cup berries , 

16 small or y± large cantaloupe 

10 

1 

0 

44 

Egg one 

0 

6 

6 

78 

Bacon 4 half or 2 whole slices 

0 

5 

14 

146 

Cereal or Bread (one of the following) 

Oatmeal, cooked thin, l /z cup , 

Oat meal, cooked thick, 14 cup, 

16 cup cornflakes, puffed rice or wheat, 

16 shredded wheat, 

1 small slice of bread, 4x3xj£ inches , 

2 soda crackers 

10 

2 

0 

48 

Cream 2 tablespoons heavy or 16 cup light 

2 

2 

12 

124 

Butter 1 tablespoon 

0 

0 

12 

108 

Coffee or Tea, unsweetened or with saccharine 

Total 

22 

16 

44 

548 

SINNER 

Broth, clear, fat removed 

0 

3 

1 

21 

Meat lean, or fish, cooked, 1 slice, 4x3xj4 inches 

0 

16 

10 

154 

Vegetables 5%, no limit, 

4 

2 

0 

24 

10%, 16 cup cooked 

S 

1 

0 

24 

Butter 1 tablespoon 

0 

0 

12 

108 

Cream 1 tablespoon heavy, or 2 tablespoons light 

1 

1 

6 

62 

Tea or Coffee as for breakfast, if desired 

0 

0 

0 

0 

Dessert fruit as for breakfast 

10 

1 

0 

44 

Total 

20 

24 

29 

437 

SUPPER OR LUNCHEON 

Broth as for dinner 0 

3 

1 

21 

Vegetables 5%, no limit. 

7 

2 

0 

36 

10%, V± cup _ 

Egg one 

0 

6 

6 

78 

Olive Oil 1 tablespoon, with vinegar 

0 

0 

IS 

135 

Bread 1 small slice or 2 crackers, as for breakfast 

10 

2 

0 

48 

Butter 1 tablespoon 

0 

0 

12 

108 

Milk 1 glass (8 ounces) 

12 

8 

10 

170 

Total 

29 

21 

44 

596 

Total for 24 hours 

71 

61 

117 

1581 
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Myxedema 

A Case Report* 

By Henry B Gotten, MD, Memphis, Tennessee 


C LASSICAL myxedema is sel- 
dom seen The case reported 
herein is interesting in that it 
presents practically all the characteris- 
tics of an extreme hypothyroidism 

Mrs W D H , aged thirty, came to the 
clinic on November 17, 1930, complaining 
of exhaustion, lack of energy, and weakness, 
and stating that these symptoms had per- 
sisted since the birth of her last child, seven 
years earlier She had spent a part or all 
of each day in bed for a number of years 
During that time she had gamed about 
thirty pounds in weight Menstruation was 
irregular, the periods appeared every six to 
eight weeks and were very scant Her eyes 
often became very puffy, and her feet were 
sometimes swollen She suffered a great 
deal from colds and was always chilled Her 
digestion was very poor she was unable to 
eat sweet or greasy foods, was frequently 
troubled with nausea and vomiting, and for a 
long while had been severely constipated On 
one occasion she had had an acute attack of 
colic 

The patient was five feet, one inch in 
height and weighed one hundred thirty 
pounds Her skin was pasty in color, was 
cold, dry, puffy, and did not pit on pressure 
A moderate anemia was obvious Blood 
pressure was 110/70, pulse 70, and tempera- 
ture 98 degrees Reflexes were markedly 
retarded, particularly on relaxation Psychic 
response was sluggish No other physical 
signs were found 


^Received for publication, September 12, 
1931 


The laboratory test of the urine was re- 
ported negatne The white blood count was 
normal, but the red blood count was only 
3,400,000, and the hemoglobin 52 per cent 

The basal metabolic rate was minus 42 
Roentgenograms of the skull were negative 

The heart was tvpically myxedematous, 
being grossly enlarged The right side 
measured 5 7 cm and the left 112 cm, — a 
total of 16 9 cm (figure 1) Electrocardio- 
graphic tracings revealed a right axis devia- 
tion with slurring of the Q R S complexes 
in all three leads The voltage w'as low (fig- 
ure 2) 

Four grains of desiccated thyroid were 
given each day for a period of two months 
During that time the patient improved rap- 
idly The reflexes returned to normal Her 
weight decreased to 110 pounds The hem- 
oglobin increased to 70 per cent, and the red 
cell count rose to 3,800,000 At the last ex- 
amination the pulse rate was 100 The meta- 
bolic rate was plus 10 The heart had be- 
come normal m size, as shown by the roent- 
genogram the right side measured 2 5 cm 
and the left 9 cm , — a total of 11 5 cm (fig- 
ure 4) The electrocardiograph was con- 
sidered normal The Q R S complexes 
were upright in leads I and II and inverted 
in lead III, which was interpreted as an 
axis deviation The T waves were upright 
in all of the three leads (figure 3) 

Several factors in this case are suffi- 
ciently interesting to warrant discus- 
sion The dullness and hstlessness 
characteristic of hypothyroidism were 
present Although the psychomotor 
activity was decreased, the senses were 
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normally acute and the mentality 
seemed unimpaired Retardation of 
the reflexes, especially of the Achilles 
reflex, was one of the findings The 
secondary anemia was outstanding , 
practically all symptoms could have 
been explained on the basis of perni- 
cious anemia The cardiac enlarge- 
ment also marked the disease 
The retardation of all reflexes is a 
pathognomonic finding of myxedema 
The condition is particularly evident on 
relaxation of the Achilles reflex and 
may be easily recognized without the 
aid of mechanical devices 
The first published account of this 
phenomenon was recorded in 1924, by 
W C Chaney 1 He found that the 
kymograph demonstrated a slow 
Achilles reflex as compared to the nor- 
mal Since Chaney showed that m 


other diseases characterized by a low- 
ered metabolic rate, as pituitary tumor, 
this reflex is not retarded, it is always 
advisable to test the Achilles reflex 
when the patient has a low metabolic 
rate In the more severe forms of 
anemia, this reflex is normal Myxe- 
dema may thus be further distinguish- 
ed from pernicious anemia 

An erroneous diagnosis of pernicious 
anemia is often made in myxedema 
Each of the three cases reported by 
MacKenzie had previously been diag- 
nosed pernicious anemia Error is 
especially likely if examination of the 
gastric contents reveals no free hydro- 
chloric acid Although hydrochloric 
acid is present in many cases of myxe- 
dema, it is not always a finding, there- 
fore one cannot distinguish myxedema 
and pernicious anemia by its absence 



Fig 1 Heart in case of myxedema before treatment 
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Each of twenty-three patients reported 
upon by Stone was anemic to some ex- 
tent, in a few the hemoglobin was as 
low as 40 per cent The gastric secre- 
tions of several contained no trace of 
hydrochloric acid 

The characteristics of pernicious 
anemia as opposed to those of the 
anemia of myxedema are ( 1 ) the pres- 
ence of macrocytes and megalocytes, 
(2) the high color index, (3) the ab- 
normal appeal ance of the red blood 
cells, (4) spinal cord changes, (5) a 
normal metabolic rate, and (6) a his- 
tory of remissions and exacerbations of 
symptoms The age of the patient is 


also a consideration. Pernicious anemia 
seldom develops in persons so young as 
the patient m this case 

Zondek 8 first reported cardiac en- 
laigement in myxedema in 1918 in 
Germany In this country it was de- 
scribed by Fahr 5 in 1925 Davis 3 re- 
cently collected twenty-one cases in the 
literature, to which he added another 
of his own The enlarged heart, there- 
fore, is now recognized as a feature of 
this disease. 

In the myxedematous heart the 
chambers are equally dilated Neither 
the bulging of the conus arteriosus and 
pulmonary arteries of mitral stenosis, 
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Fig 2 Electrocardiographic tracing m a 
case of myxedema before treatment Note 
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Fig 3 Electrocardiographic tracing f *» 
case of myxedema after three months treat 



case oi myxedema betore treatment JNOte case oi .. n( i decrease 

low voltage, flat T waves, and increased P-R ment Note change S 

interval (almost 0 2 sec ) of P-R interval 
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nor the marked dilation of the left ven- 
tricle found in aortic lesions or hyper- 
tension, is present The heart undei 
the fluoroscope gives the appearance of 
a pericardial effusion It has also been 
observed that the movements of the 
cardiac borders are very sluggish, in 
sharp contrast to the movements of the 
enlarged heart in other diseases 
The electrocardiographic changes in 
this condition are characteristic The 
P waves may or may not be present, 
the T waves are usually negative m one 
or more leads The P-R interval is ab- 
normal m many cases The Q R S 
complexes are notched, frequently in- 
verted, and the time interval is pro- 
longed If proper treatment is insti- 
tuted, the heart will be reduced to its 
natural size The n regularities of the 


electrocardiographic tracing will also 
disappear Fahr described seveial cases 
in which he withdrew the thyroid sub- 
stance in order to more conclusively 
show the effect the heart again became 
enlarged and the electrical tracing ab- 
normal When the thyroxin was re- 
sumed, the normal characteristics of 
the heart returned 

Conclusion 

Physical and laboratory findings fre- 
quently overlooked in myxedema were 
demonstrated in this case, indicating 
the necessity for a thorough investiga- 
tion m order to make a correct diag- 
nosis The rapid response of the af- 
fected systems to appropriate treatment 
is typical 



Fig 4 Heart in case of myxedema after three months’ treatment 
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“We Must Keep the Whole Organism in View” 

U | IN ALLY, although 1 have been seeking a description of certain isolated 
1 phenomena occurring during the course of pneumonia, I have not been 
unmindful of the dictum of Professor Haldane, that in studying biological phe- 
nomena “we must keep the whole organism in view” — that the living organ- 
ism is a whole, not merely a collection of its parts, and that whatever happens 
in one part of the body affects every othei part Moreover, experience abund- 
antly teaches that conclusions regarding phenomena that occur in the test 
tube cannot be applied to the living body without reservations, and that what 
happens m one animal under certain circumstances does not necessarily happen 
in another under similar conditions The conditions can never be identical 
Biological phenomena can never be fully understood unless in addition to the 
study of isolated phenomena the “physis” also be studied, and by “physis 
the Greeks meant “the organism — the organism as a whole” It is this ele- 
ment that medicine must not disregard, but experience teaches that we can best 
understand the whole by the study of the parts, not as isolated events, but 
m their relation to the entire organism ” 

From The Nature of Pneumonia , the Twelfth Pasteur Lecture, by Rufus 
Cole MD (Proc Institute of Med, 1932, xi, 2-20) 



Hypothyroidism Without Myxedema*? 

By John B You vans, if D , F \ C P , and Samuel S Riven, M D , 

Nashville, Tennessee 


D URING recent years consider- 
able evidence has accumulated 
to emphasize the importance of 
hypothyroidism without myxedema as a 
separate clinical entity A growing 
number of case reports and articles 
dealing with this condition indicates an 
increasing appreciation of its frequen- 
cy and importance Many of the re- 
ports have been from regions where 
goiter is common but the report of 
Thompson and Thompson 1 from the 
New England States, King 2 from Bal- 
timore, and Higgins 3 from Virginia 
show that the condition is not confined 
to such, areas The present report from 
a region where the general incidence of 
goiter is relatively low gives further 
evidence of the wide spread distribu- 
tion of this condition 
However, m spite of this increasing 
interest, the disease is frequently over- 
looked because of the absence of signs 
and symptoms common to the better 
known form of hypothyroidism, myxe- 
dema Patients with hypothyroidism 
without myxedema, characteristically 
present few or none of the better 
known signs and symptoms of hypo- 
function of the thyroid The skin is 
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usually not dry, harsh, or thick, loss of 
hair seldom occurs The patient is not 
unduly sensitive to cold, and the tem- 
perature is not subnormal The pulse 
is not slow and may even be more rapid 
than normal Hoarseness and mental 
lethargy, so frequently present in myx- 
edema, are lacking The disease may 
occur at any age but many of the pa- 
tients are young or adolescent Very 
often the symptoms are misleading, 
suggesting disease of other organs and 
systems and the primary location of the 
trouble in the thyroid gland is unsus- 
pected In many instances the acci- 
dental discovery of a low basal meta- 
bolic rate has been the first clue to the 
true nature of the trouble 

Nevertheless, these patients do pre- 
sent certain symptoms, or symptom 
complexes, which should suggest the 
possible presence of this type of hypo- 
thyroidism, particularly if more com- 
mon causes for these symptoms can- 
not be found The most frequent and 
important of these are constipation, 
nervousness, poor emotional control, 
fatigability, lack of energy, and vague 
pains localized in various regions The 
onset of the disease is gradual and in- 
sidious and may date back a number 
of yeais Women are more frequent 1) 
affected than men The patient never 
appears acutely ill and the \agueness 
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of the symptoms, together with the ab- 
sence of significant findings on ex- 
amination may lead to the diagnosis of 
a psychoneurosis The constipation is 
very intractable and is, perhaps, the 
most frequent symptom encountered 
Nervousness, irritability and lack of 
emotional control are frequently pre- 
senting symptoms Associated with 
this nervousness there is a certain lack 
of energy and endurance, mental as 
well as physical This is particularly 
noticeable in the exhaustion which may 
follow the performance of the daily 
duties Warfield 4 has described well 
the active individuals whose energy is 
forced, and whose activity is followed 
by an abnormal weariness To these 
symptoms may be added loss of weight, 
a change which is the opposite of that 
expected in hypothyroidism This loss 
of weight, together with nervousness 
and a not infrequent increase in the 
pulse rate, may lead to the suspicion of 
thyrotoxicosis, which is rather start- 
lingly contradicted by the finding of an 
abnormally low metabolic rate 

Laboratory examinations yield little 
of significance except the evidence of 
an abnormally low basal metabolic rate, 
which ranges from about the lower 
limit of normal to as low as minus 30 
per cent or lower This, although not 
pathognomonic of this condition, is the 
most characteristic finding and is neces- 
sary for the diagnosis Of almost equal 
importance is the response to treat- 
ment with thyroid substance The sig- 
nificance of these two factors is dis- 
cussed more fully below Warfield and 
Greene, 3 and others, have described a 
secondary anemia of the chlorotic type, 
frequently associated with this type of 
hypothyroidism While a secondary 


anemia is common m this condition, it 
is not always present nor is it, of 
course, sufficiently characteristic to be 
of particular diagnostic significance 

Considerable confusion exists in re- 
gard to the finding of lowered meta- 
bolic rates in association with the men- 
opause and other conditions While 
it is undoubtedly true that lowered 
metabolic rates may be the result of 
other causes than primary hypothyroid- 
ism it is likewise true that the latter 
may occur with other diseases as an 
associated, not independent, condition 

A correct diagnosis of hypothyroid- 
ism is important because of the relief 
of symptoms which follows specific 
treatment with thyroid substance, a re- 
lief which is so definite that, as will be 
shown below, it is an important factor 
in determining the correctness of the 
diagnosis It is also important that 
the diagnosis be made as early in the 
disease as possible in order that early 
treatment may prevent the develop- 
ment of structural changes in various 
organs and tissues, from long contin- 
ued hypofunction of the thyroid The 
effect of such hypofunction of the thy- 
roid on the gastrointestinal tract has 
been emphasized by Brown 6 Barrett 7 
has called attention to the effect on the 
nervous system Williamson and 
Pearse 8 believed that the functional 
strain incident to long continued hy- 
pofunction is important in causing 
structural changes m the thyroid gland 
itself 

The following case reports are pre- 
sented to illustrate various types of 
cases and different features of the dis- 
ease They have been selected from a 
total of seventeen cases of this con- 
dition observed m this clinic during the 
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past three years, most of which have 
been followed for a period of two years 
or more In addition to the case re- 
ports the significance of certain labora- 
tory findings, the effect of treatment 
and the relation of this disease to other 
forms of hypothyroidism are discussed 

Report op Cases 

Case I V G, aged 25, a single, white 
woman, was admitted to the medical out- 
patient department complaining of headaches, 
nervousness, and pain in the arms The pres- 
ent illness had begun about seven months 
before when she first noted a dull aching 
pain over her head and left side of the face 
gradually increasing in severity Increasing 
restlessness and insomnia were noted For 
a year she had been unable to follow her 
usual occupation of teaching There was 
a history of vague gastrointestinal symptoms 
associated with constipation for several 
years The average weight was 132 pounds, 
and her weight was 128 pounds at the time 
of her first examination There was no 
history of any menstrual disturbance 

Examination revealed a well-developed, 
well-nourished white female who was co- 
operative and mentally alert There was 
some tenderness over the scalp but none over 
the sinuses The pupillary reactions were 
normal There was a slight external stra- 
bismus of the left eye The sclera were 
dear, and the examination of the fundi was 
negative The tonsils were small, smooth, 
not infected There was a severe gingivitis 
about many of the upper teeth and diffuse 
dental caries The thyroid was not enlarged 
Examination of the chest and abdomen gave 
normal findings The blood pressure was 
126 systolic and 84 diastolic The skin was 
soft, warm, dry, clear and of good tone 
The neurological examination was negative 
All the usual laboratory tests, including the 
urinalysis, the blood count and the Wasser- 
mann reaction, were negative A tentative 
diagnosis of psychoneurosis was made, and 
she was treated with a mild sedative, but did 
not improve 

On March 16, 1929, she returned to the 
clinic with the same symptoms as those de- 
scribed a year before This time a basal 


metabolism determination was made, and to 
the surprise of the observer, the rate was 
found to be minus 26 per cent Four days 
later it was minus 25 per cent At this time 
it was thought there was perhaps a slight 
dryness of the skin, and a thinning of the 
outer half of the eyebrows The patient ap- 
peared somewhat apathetic and complained 
of mental sluggishness There was no 
edema, and no alteration in weight A diag- 
nosis of hypothyroidism was made 

Course She was first given thyroid ex- 
tract 0 13 gms (gr two) daily On March 
30, 1929, the basal metabolic rate was minus 
19 per cent The thyroid extract was in- 
creased to 0 065 gms (gr one) three times a 
day On April 6, the basal metabolism was 
minus 10 per cent The patient said she 
felt very much improved Her bowels moved 
regularly and there was a general feeling of 
well-being The thyroid extract was dis- 
continued On April 16, 1930, she returned 
with the symptoms of indigestion, fatigabil- 
ity and mental sluggishness The basal 
metabolism determination was minus 29 per 
cent She was again given thyroid, 0 065 
gms (gr one), three times a day On the 
27th of April, she said she felt better, the 
bowels were regular, the appetite was good 
and the basal metabolism was minus 21 per 
cent The same dose of thyroid extract was 
continued and on May 25, the basal meta- 
bolism was minus 8 per cent On June 17, 
she still felt better as compared to first 
visit, but not as well as at the last visit The 
basal metabolism was minus 18 per cent 
On August 21, 1929, the patient was seen 
again with a return of all of her symptoms 
She had discontinued thyroid medication and 
was back where she had started, with a basal 
metabolic rate of minus 29 per cent 

Comment There is presented a 
young- woman with a metabolism rate 
within the “myxedema range”, who 
nevertheless showed no myxedema, no 
change in weight, no menstrual dis- 
turbances, and only slight dryness of 
the skin Many of the common symp- 
toms of myxedema were lacking She 
responded favorably to the admmistra- 
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tion of thyroid extract but nevei had 
enough to bring the basal metabolism 
up to normal Discontinuance of the 
drug was associated with a return of 
the clinical features of the disease Ex- 
cept for the finding of a low metabolic 
rate and the response to specific ther- 
apy there was little to indicate the ex- 
istence of the hypothyroidism 

Case 11 B T , white female, aged 48, was 
seen in the medical outpatient department 
July 7, 1929, complaining of nervousness, in- 
somnia, increasing irritability and morose- 
ness In addition she had severe headaches 
m the back of her head The menopause had 
begun some two years before and the uterus 
had been removed a year before admission 
Examination revealed a well-developed, and 
well-nourished woman The examination of 
the ears, eyes, nose, and throat was nega- 
tive The thyroid isthmus was distinctly en- 
larged, but the lobes were barely palpable 
The remainder of the examination was nor- 
mal The blood pressure was 140 systolic 
and 80 diastolic The weight was US 
pounds The skin was fine in texture, elas- 
tic, of good quality, and normally warm and 
moist A tentative diagnosis of psychoneu- 
rosis was made but the basal metabolism 
was found to be minus 17 per cent A sec- 
ond test the following day was again minus 
17 per cent The patient was given thyroid 
extract, 01 gm (gr one and one-half), 
daily, and in three weeks the basal meta- 
bolic rate had risen to plus 5 per 
cent The thyroid extract was discontinued 
for ten days and the basal metabolism 
promptly dropped to minus 26 per cent Thy- 
roid extract was then given in doses of 
0065 gms (gr one) three times a day for 
three days and 0065 gms (gr one) twice 
daily for three days and then 0 1 gms (gr 
one and one-half) daily On September 19, 
the patient returned feeling quite well The 
basal metabolic determination was minus 7 
per cent Thyroid extract 0 1 gms (gr one 
and one-half) daily was continued during a 
period of fifteen months, the basal metabolism 
ranging between minus 8 and plus 1 per cent 
On October 3, 1930, she came for a chat say- 


ing she was very much unproicd and had 
continued to take thyroid extract, 01 gms 
(gr one and one-half), daily 

Comment This case is an example 
of a lowered metabolic rate following 
the menopause. Because of the favor- 
able response to treatment with thy- 
loid extract, both subjectively and in 
the effect on the metabolic rate, a diag- 
nosis of hypothyroidism independent 
of the menopause is warranted 

Case III Z M, a married woman, aged 
42, was admitted to the medical outpatient 
department on August 2, 1929, complaining 
of nervousness, and mental depression All 
her life she had been more or less nervous 
as were many members of her family Ten 
months before her admission, her menstrua- 
tion had ceased and two months later she 
had had influenza Following the attack of 
influenza she felt weak, much depressed 
emotionally unstable, and was forced to stay 
in bed for two months One month before 
her admission, she had had a severe men- 
strual period lasting four days Following 
this the nervousness increased, her appetite 
was poor and she lost weight There had 
been no noticeable skin changes, and no con- 
stipation The physical examination was es- 
sentially negative save for emaciation, she 
weighed only eighty-nine pounds The uri- 
nalysis and Wassermann tests were negative 
The blood showed a moderate secondary 
anemia with a hemoglobin of seventy per 
cent A tentative diagnosis of psychoneu- 
rosis and undernutrition was made The pa- 
tient was treated with sedatives and psy- 
chotherapy but made no progress On Oc- 
tober 12, the basal metabolism was found to 
be minus 11 per cent She was given thy- 
roid extract, 038 gms (gr one-half), twice 
a day and improved somewhat On Decem- 
ber 2, the basal metabolic rate was still 
minus 11 per cent and the thyroid extract 
was discontinued Within one week the rate 
dropped to minus 20 per cent Thyroid ex- 
tract was again given in doses of 038 gms 
(gr one-half) three times a day, but this 
amount produced no change in the basal 
metabolic rate and few changes in the symp- 
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toms On January 27, 1930, the basal meta- 
bolic rate was minus 22 per cent It was de- 
cided to push the drug and she was given 
0 13 gms (gr two) daily The basal meta- 
bolism rose to minus 10 per cent, the patient 
felt very much improved, began to gain 
weight and the nervousness disappeared Bj 
April 10, 1930, she had gained eight pounds, 
the metabolic rate was minus 1 per cent and 
the thyroid extract was continued On June 
10, the basal metabolism was minus 6 per 
cent, her weight was 102 pounds and she 
felt well The thyroid extract was reduced 
to 0065 gm (gr one) and 013 gm (gr 
two) on alternate days She was observed 
from August to October during which time 
she continued to improve, the basal meta- 
bolism ranging from minus 6 to plus 6 per 
cent During that interval she gained 6V± 
pounds 

Comment This patient was very 
much improved with thyroid extract, 
and such features as loss of weight, 
nervousness, and mental sluggishness 
disappeared Symptoms referable to 
the menopause were little affected It 
1S mter estmg to note that an initial low 
metabolism became even lower after 
t yroid medication, once started, was 
iscontinued, and that rather large 
amounts of the thyroid extract were 
necessary to raise the metabolism to a 
normal level The significance of these 
n servations is more fully discussed be- 
°w The administration of amounts 

cient to raise the metabolism to 
0rm al was necessary to secure sub- 
jective improvement 


well-nourished young woman of nor mal 
weight (112 pounds), who was very emo- 
tional and apprehensive The skm was coarse 
and dull, the mucous membranes were pale 
The eyes, ears, nose, and throat were essen- 
tially normal The thyroid was slightly en- 
larged at the isthmus, otherwise normal The 
examination of the heart and lungs was nor- 
mal The blood pressure was 105 systolic 
and 45 diastolic There was a scar in the 
right lower quadrant of the abdomen, but 
no tenderness, no spasm, no masses and no 
palpable organs 

The tentative diagnosis was a functional 
disturbance of the gastrointestinal tract, con- 
stipation and mild secondary anemia Treat- 
ment was directed toward these, but with no 
improvement On her third visit to the 
clinic a basal metabolism determination was 
obtained and the rate was minus 17 per cent 
A check determination on October 5, was 
minus 23 per cent She was then given thy- 
roid extract 065 gms (gr one) three times 
a day After one week the rate rose to 
minus 3 per cent The patient was advised 
to continue with thyroid extract, 013 gms 
(gr two) daily and a week later the meta- 
bolism dropped to minus 10 per cent The 
dose of thyroid was increased to 02 gms 
(gr three) daily, and the metabolic readings 
varied from minus 17 per cent to plus 3 per 
cent, depending on how conscientious she was 
about taking her medication Finally her 
symptoms were controlled with 013 gms 
(gr two) of thyroid extract daily The 
course of observation lasted over a period of 
eight months and space does not permit 
enumeration of the numerous metabolism 
readings It must however, be mentioned 
that there were times, when the metabolism 
approached normal that the patient had ner- 
vousness and mild tremor The best symp- 


mittenV^i. ^ T ’ woman > a £ ed 20 > was ad * 
nn o 0 ™ e nodical outpatient department 

ou ep em *? €r ■*» 1929, complaining of nerv- 
deptr. SS Nominal distress An appen- 
tome^ i. a< ^ ^ een P er f° r nied for these symp- 
2 Z r?™ reIief Her a PP et *te was var- 
with n ° r a ^ on ®’ tlme S ^ e bad suffered 
disti,rK°j St | Patl0n Slie was troubled with 
The 6 S Eep ant * w °rned a great deal 
examination revealed a well-developed, 


tomatic improvement was observed with the 
basal metabolism at a level of minus 3 per 
cent During the period she was receiving 
thyroid extract she gamed weight and the 
emotional instability and constipation were 
controlled 

Comment A young woman with 
none of the usual findings in the his- 
tory and examination suggestive of 
myxedema was found to have a dis- 
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tmctly lowered metabolic rate and 
showed a decided improvement when 
given thyroid extract 

Case V A H , a white woman, aged 33, 
was admitted to medical outpatient depart- 
ment on September 13, 1929, complaining of 
a dull pam around the heart which had been 
present for 18 months and was not particu- 
larly related to exertion or excitement There 
was no history of rheumatic fever At times 
she felt weak, apathetic and fatigued , at oth- 
ers was very nervous and “jumpy” There 
had been a slight loss of weight (6 pounds) 
She had had frequent headaches in the past 
There was no constipation The menstrual 
history was normal 

Examination revealed an alert, healthy ap- 
pearing young woman Her skin was clear, 
smooth, and not cold The examination of 
the heart and lungs was normal The blood 
pressure was 105 systolic and 65 diastolic 
Abdominal and pelvic examinations were 
negative The Wassermann test and urinaly- 
sis were negative The electrocardiogram 
was normal The blood showed a slight sec- 
ondary anemia, with the hemoglobin 66 per 
cent and the red blood cells 3,480,000 A 
tentative diagnosis of effort syndrome was 
made On September 29, the basal metabol- 
ism was minus 28 per cent She did not 
return to the clinic again until March 18, 
1930, when the basal metabolic rate was 
found to be minus 24 per cent The symp- 
toms were the same 

Although this patient was not treated 
with thyroid extract the abstract is 
presented because there is illustrated an 
individual in the fourth decade of life, 
with no menstrual disturbances, no skin 
changes, without sensitiveness to cold, 
with certain symptoms such as emo- 
tional instability, fatigability and vague 
pains which are commonly seen m this 
type of hypothyroidism and an initial 
metabolic rate of minus 28 per cent 
After a period of seven months with- 
out treatment, the same symptoms of 
hypoth} roidism remain, the metabolism 


is minus 28 per cent and theie is no 
myxedema 

Discussion 

The existence of a syndrome such as 
that described above has naturally 
aroused discussion as to the exact rela- 
tion between this and other forms of 
hypothyroidism and numerous classifi- 
cations of the latter have been sug- 
gested The most recent is that of 
Warfield, 4 who divides hypothyroidism 
into three mam groups cretinism, 
myxedema of adults, and masked or oc- 
cult hypothyroidism, the latter the con- 
dition which has been described here 
Whether or not this hypothyroidism 
is to be considered a forerunner of 
myxedema or a premyxedematous 
stage of myxedema is questionable 
Several of our patients have been ob- 
served over a period of months without 
the development of myxedema even 
though untreated If one may judge 
from the history, the condition in some 
patients may have been present for 
years without the development of 
myxedema Such evidence is not en- 
tirely convincing, however, since myxe- 
dema may be very gradual and insid- 
ious m its onset Other evidence, how- 
ever, supports the view that this type 
of hypothyroidism exists as an inde- 
pendent syndrome The existence of 
a metabolic rate as low as minus 30 
per cent for considerable periods of 
time without the appearance of myxe- 
dema is very suggestive The occur- 
rence of a definitely lowered metabol- 
ism in such conditions as inanition and 
the like without the presence of myxe- 
dema, with associated structural 
changes in the gland, is also important 
Of particular interest in this connec- 
tion is the work of Williamson and 



Hypothyroidism without Myxedema 


1503 


Peaise s who have described a specific 
pathologic change m the gland m myx- 
edema, and who distinguish on the 
basis of these pathological studies be- 
tween myxedema and other forms of 
hypothyroidism 

Some question may be raised as to 
the justification of the diagnosis of 
hypothyroidism when the above symp- 
toms and a lowered metabolic rate are 
found in association with such condi- 
tions as the menopause or various other 
disease states Since the symptoms are 
not particularly characteristic it be- 
comes largely a matter of interpreta- 
tion of the lowered metabolic rate, the 
significance of which is more fully dis- 
cussed below Thurmon and Thomp- 
son 9 have recently stated that in many 
of these cases there is no primary hyp- 
othyroidism We agree that this is 
true m many instances and the correct- 
ness of this view is supported by the 
failure m many cases, of thyroid sub- 
stance to relieve the symptoms even 
though the basal metabolism is brought 
by this means to normal levels We be- 
lieve, however, that m certain cases, an 
independent hypothyroidism may exist 
in association with such conditions as 
the menopause and m these cases, ex- 
istence of a primary thyroid disease as 
a cause of at least part of the syndrome 
is borne out by the improvement in cer- 
tain of the symptoms by the adminis- 
tration of thyroid extract Case two is 
an example of such an instance 
It is apparent that in the absence of 
characteristic symptoms and physical 
signs, great dependence is placed on the 
finding of a low basal metabolic rate 
It is important, therefore, that the sig- 
nificance of this laboratory finding be 
clearly understood Low basal meta- 


bolic rates do not always mean hypo- 
thyroidism They may be observed in 
trained subjects (because the usual 
clinical standards are too high for this 
group), in inanition, and with loss of 
muscular tone, as well as with disturb- 
ances of other glands of internal se- 
cretion Thurmon and Thompson 8 
have recently classified patients with 
low basal metabolic rates into three 
groups, as follows (1) those who are 
apparently healthy and have a low 
metabolism, (2) those with hypothy- 
roidism too mild to result m myxe- 
dema, and (3) those in whom a low- 
ered metabolism is associated with a 
pathological condition other than 
underfunction of the thyroid We are 
in accord with this classification but 
emphasize that low rates mean hypo- 
thyroidism if the first and third group 
are ruled out, and further, that the 
determination of the basal metabolic 
rate is not only of great importance 
but a necessary means of making such 
a diagnosis The common errors in 
the determination of the basal meta- 
bolic rate give falsely high values 
rather than low, and with rare excep- 
tions falsely low rates cannot be ob- 
tained Boothby and Sandiford, 10 in a 
series of what they call questionable 
hypothyroidism, found in eighty-six 
cases an average below minus 20 m 
thirty, and below minus 11m sixty-one 
instances Means and Burgess 11 state 
that a low basal metabolic rate means 
hypothyroidism provided hypopituitar- 
ism, Addison’s disease, starvation, et 
cetera, are y ruled out Therefore, in the 
absence of such conditions, with basal 
metabolic rates below minus 20, with- 
out frank myxedema, but with the 
symptoms mentioned above, a diagnosis 
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of hypothyroidism of the type describ- 
ed m this paper must be considered 
The main difficulty of interpretation 
occurs in the case of individuals with 
a rate between minus 10 per cent and 
minus 20 per cent In such instances 
we feel that in the presence of symp- 
toms such as fatigability, mental slug- 
gishness and constipation, a metabo- 
lism of minus 10 per cent or less 
strongly suggests hypothyroidism pro- 
vided that the symptoms are relieved 
by the administration of thyroxin or 
thyroid extract coincident with a re- 
turn of the basal metabolic rates to 
normal levels If we interpret it in 
this way, a low metabolism may be 
safely used in this diagnosis 

Of particular importance in connec- 
tion with the finding of basal meta- 
bolic rates in the neighborhood of 
minus 10 per cent are the observations 
in cases two and three It will be 
noted that when treatment with thy- 
roid substance was stopped after a 
short period of administration, the 
basal metabolic rate which had been 
minus 17 per cent in case two, and 
minus 11 per cent in case three, fell 
within a short period to a much lower 
level The following explanation for 
this finding is suggested There is 
evidence for the belief that the admin- 
istration of thyroid substance to a nor- 
mal subject leads to a certain amount 
of decreased function and atrophy of 
the gland In the cases described it 
MU) be that the thyroid gland, though 
iunetionally insufficient, was able bv 
strutting to nniiitaiu the metabolism 
at a Hear normal level. Relieved of 
the stimulus to this activitv bv an artt- 
f.ud supr,K ot hormone it' activity tell 
to v 'iibi'oruul level as shown bv the 


lower metabolic rate, when the admin- 
istration of thyroid stopped If this 
explanation is correct it is possible that 
such a procedure would be of diagnos- 
tic importance in border line or nuld 
cases of this condition 
The nature of the response to the 
administration of thyroid substance or 
thyroxin is of great importance As a 
means of establishing the diagnosis it 
is of even greater importance than the 
determination of the basal metabolism 
since it serves to distinguish between 
the lowered metabolic rates due to pri- 
mary and secondary hypothyroidism 
In many cases the nature of the re- 
sponse to the drug may be the final evi- 
dence which establishes the diagnosis 
In true pnmai y hypothyroidism the 
lehef of symptoms is strikingly quick 
and complete if a proper amount of 
the drug is used A return of the 
symptoms characteristically follows a 
withdrawal of the drug The patients 
are able to tolerate much larger doses 
without the development of symptoms 
of hyperthyroidism than are normal 
subjects In many cases the amounts 
of thyroid necessaiy to raise the meta- 
bolic rate to normal and relieve tin. 
symptoms is larger than is generally 
appreciated This amount will vary m 
individual patients, as will the level ot 
metabolism at which maximum relief 


i symptoms is obtained and inith mhk 
•i determined by trial for each nnh- 
iduat. The amounts which miv be 
.cessarv and which ma> be well ml* 
ated are shown in the tu-e rtj oris 
re>emed above Sj mpton»> «t h> I**** 
i> nudism of course- ocettr wttii h * 
rge amounts and o.tr dosage .!, iti. * 

, avoid'd 

In contrast to true hv{ othv.oad.m,. 
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thyroid substance is ineffective in cases 
of lowered basal metabolic rate due to 
other causes and may even make the 
symptoms worse However, m those 
instances m which a true hypothyroid- 
ism exists in association with other con- 
ditions, such as the menopause, the ad- 
ministration of thyroid substance may 
relieve the part of the symptoms due 
to the hypothyroidism, as in case two 
Such a result may be considered as evi- 
dence of the existence of more than a 
single disease 

Summary 

Hypothyroidism without myxedema 
is a more common condition than is 
generally appreciated and is not con- 
fined to regions where goiter is com- 


mon Failure to recognize the disease 
is due to the vague symptomatology 
and to the fact that the signs and symp- 
toms of the better known hypothyroid 
state, myxedema, are lacking The 
diagnosis depends largely on the detec- 
tion of an abnormally low basal meta- 
bolic rate, but this observation must 
be interpreted with caution since all low 
lates are not due to hypothyroidism In 
diagnosis, the nature of the response to 
thyroid substance, which is specific m 
true hypothyroidism, is of great im- 
portance and serves to distinguish be- 
tween lowered metabolic rates due to 
hypothyroidism and those due to other 
causes Illustrative case reports are 
presented 
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Ventricular Paroxysmal Tachycardia 
With Report of a Case*? 

By Edward W Hollingsworth, M D , F A C P , Veterans 
Administration, Hines, Illinois 


P AROXYSMAL tachycardia may 
be defined as an abnormally 
rapid heart action with sudden 
onset and offset, and is divided accord- 
ing to the site of origin of the impulse 
which may be in the auricle, auriculo- 
ventricular node, or ventricle 

In general, the important point is to 
differentiate those examples of ven- 
tricular origin from others inasmuch 
as in them the prognosis is grave 
There are several points of distinction 
clinically between auricular or supra- 
\entncular, and ventricular paroxysms, 
the former having a practically con- 
stant rate in the various attacks and 
being frequently stopped by vagal pres- 
sure, 1 especially left, the latter varying 
in rate between various attacks and 
even during the same attack, 2 and 
not controlled by vagus pressure 3 A 
few cases of ventricular paroxysmal 
tachycardia have been reported as due 
to digitalis 1 (where the usual dosage 
was not exceeded), and qumidme, 5 but 
in the absence of medication are usual- 
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ly due to serious myocardial disease, 
most commonly myocardial infarction, 0 
and have frequently been produced ex- 
perimentally in animals by coronary li- 
gation 7 

Paroxysmal auricular flutter and fib- 
rillation are not included and can us- 
ually be detected by clinical means, the 
latter by its irregularity increased upon 
exercise, the former by sudden hah- 
mg or doubling of the previous rate, 
which if irregular, is usually less so 
upon exercise 

The one positive method of identifi- 
cation of ventricular tachycardias is the 
electrocardiogram,® which, however, 
frequently offers difficulties If the 
tracings show rapid rate with abnormal 
QRS complexes and P waves at a dif- 
ferent rate, or absent, or if they show 
onset or offset, the diagnosis may be 
established As a matter of fact it is 
believed that P waves may not be seen 
or their relationship established and the 
showing of the onset or offset of a 
paroxysm would usually be purely ac- 
cidental Premature contractions may 
be frequent between attacks and should 
show complexes similar to those pres- 
ent during them A further point of 
confusion is the frequent abnormality 
of ORS in tachycardia of other origin * 

One reports a case of paroxjsmal 
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ventricular tach> cardia with some hesi- 
tation as the diagnosis in many reported 
cases has been questioned by later 
writers Thus Robinson and Herr- 
mann 0 accepted only six of sixteen as 
undoubted cases, Scott 0 doubted the 
diagnosis m three of the four cases 
they leported, and Stiauss 10 stated only 
63 undoubted cases had been reported 
to 1930 It is believed that but few, if 
any, cases have been leported having all 
the characteristic findings, but the fol- 
low ing case apparently has, and is ac- 
cordingly reported as such 

Case Report 

J M , a white male , age 39 , occupation, 
draftsman , was admitted to the Edward 
Hines Jr Hospital, June 22, 1927, with a 
diagnosis of diabetes melhtus and decompen- 
sated heart His complaints were “weak 
heart”, difficulty in breathing, cough, rapid 
pulse, edema of practically entire body Fam- 
ily history was negative He had had the 
usual childhood diseases, and pneumonia 
eight years before He was married, with 
wife and three children living and well 
Smoked cigarets, drank occasionally 

Present Illness On May S, 1927, while 
spading in his garden he had a heart at- 
tack, heart fluttered and was very rapid, and 
he felt weak A second attack occurred a 
few minutes later but the patient felt all 
right after resting During the night he 
became short of breath, and this had con- 
tinued until admission, as had edema which 
developed shortly after the onset He had 
been treated at another hospital for heart 
disease and diabetes, being on a diet and 
receiving IS units of insulin daily 

Physical Examination The patient was a 
well nourished and developed white male of 
40, orthopneic, edematous and critically ill 
There was diminished resonance at the lung 
bases and coarse rales throughout The heart 
was apparently enlarged and the apex beat 
diffuse and wavy Radial pulse was weak, 
regular, rate ISO, blood pressure 146/90 
There were signs of ascites and the scar of a 
recent abdominal paracentesis 

Laboratoiy Findings Urinalyses showed a 


very faint trace of albumin, occasionally a 
faint trace of sugar, specific gravity 1 010, 
occasional hyaline and granular casts and red 
blood cells Twenty-four hour output var- 
ied from 600 to 3,S00 cc Glucose tolerance 
test showed a delayed utilization, blood 
chemistry was normal, Wassermann test was 
negative Roentgenogram of chest showed 
an enlarged heart with area of infiltration at 
the lung bases 

Course There was shght fever from 
June 27 to July 3 The temperature varied 
from 36° to 38° C, pulse from 80 to 1SS, 
usually about 100 Pulse was noted as weak, 
sounds distant and feeble, on several occas- 
ions, and pulse was intermittent and irregu- 
lar at times Patient was put at rest, fluids 
restricted, and he was given digitalis and 
theobromine-sodio-sahcylate The edema 
practically cleared up and he was discharged 
August 2, considerably improved 
He was readmitted nine days later, on 
August 11, with edema again present, blood 
pressure then being 96/66 Diuretic regime 
was again instituted with ammonium salts 
and novasurol, and several doses of tryparsa- 
mide were given because of a history sugges- 
tive of syphilis and a 4 plus Kahn test Two 
blood counts showed 

4.460.00 red blood cells, 60% hemoglobin 

16.000 white cells, 60% polymorphonuclears , 

4.360.000 red blood cells, 60% hemoglobin 
14,200 white cells, 75% polymorphonuclears 
Mouth temperature showed a number of 
slight elevations, 37 2° to 374°, pulse var- 
ied from 60 to 120 with an average of 84 
The edema cleared up and the patient was 
discharged on December 13 

He then worked steadily at a clerical posi- 
tion for about six months and was admitted 
for a third time, June 11, 1929, having been 
very weak, with pulse rapid, for the previous 
week At that time the apex impulse could 
not be seen or felt, radial pulse was weak 
and irregular, apex rate 198 and apparentl> 
regular The heart sounds were of fair 
quality and there was no edema X-raj 
suggested pericardial effusion and showed a 
large pleural adhesion attached to the dome 
of the left diaphragm at junction of outer 
and middle thirds 

The patient was put on large doses ot 
digitalis and on June 14 the rate was 186, 
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June 16, 160, and June 18, 80 There had 
been slight cough and the patient slept poorly 
but there was no edema, only moderate dysp- 
nea and heart was not noticeably dilated 
At that tune it was felt that the form of 
the complexes on the electrocardiogram, the 
variation in rate, the long duration of the 
paroxysm, and the severity of the heart les- 
ion, suggested a ventricular tachycardia, and 
that the sudden onset during exercise m a 
man of sedentary habits, short and inclined 
to obesity, with no history of previous heart 
disease, suggested a coronary lesion despite 
almost complete absence of pam 
Treatment was the same as before There 
were a number of paroxysms of tachy- 
cardia, the terminal attack commencing on 
January 29 and continuing, with but a few 
hours interval, until death on February 11 
There was edema of the lower extremities 
and heart sounds were tick-tack in character 
On February 3 the bladder became distended, 


the patient was unable to void and 1,000 c c 
of urine were obtained by catheterization 
Congestive failure gradually increased, dysp- 
nea being only moderate and the patient con- 
scious almost until the end 

Postmortem Examination 
The heart was large, weighing 400 grams, 
dilated, particularly on the right side, there 
were pericardial adhesions anteriorly and 
considerable subepicardial fat, posterior wall 
of left ventricle was 15 mms thick, anter- 
iorly the wall from the aortic ring to the 
apex consisted almost entirely of scar tis- 
sue, 4 mms thick, and exceedingly resistant 
There was a mural thrombus in the lower 
part, 6 by S cms , 14 mms thick at the apex, 
lamellated in the middle portion and light 
gray in color, and an infarct was seen some 
4^2 cms m diameter over the corresponding 
area externally (Figure 1) There was no 
bulging of the scar There was no evidence 



Fig 1 Left ventricle opened through posterior wall, showing scar tissue and 
m anterior wall 
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of syphilis , the aortic ring showed only mod- 
erate atheroma, and coronary orifices, auri- 
cles and right ventricle appeared normal 
The left descending coronary artery was fol- 
lowed downward for 7 5 cms where it en- 
tered the infarcted area and was lost Both 
this and the circumflex branch were thick- 
ened, with lining rough and irregular The 
right coronary showed moderate sclerosis 
but its lumen could be traced to the septum 
The anterior 2 l A cms of the left ventricular 
surface of the septum showed scar tissue 

The left half of the diaphragm showed 
dense adhesions to the chest wall The liver 
weighed 2,250 gms and was typically nut- 
meg The spleen weighed 170 gms with 
poorly defined markings There was much 
fat m the omentum and mesentery There 
were 300 cc of serous fluid in the right 
chest 

Microscopic E vammation Section through 
upper part of the anterior wall of the left 
ventricle showed muscle fibers pale, and 
cross striations hazy, in places replaced by 
fibrous tissue There was a round cell in- 
filtration, the cells for the most part being 
lymphoid with a few large mononuclears 
The small vessels present showed slight inti- 
mal thickening The larger coronaries were 
not included m the section Section through 
the infarcted area showed practically no iden- 
tifiable muscles fibers, there being almost 
complete replacement by fibrous tissue New 
capillaries were present There was much 
round cell and mononuclear infiltration and 
one area of anemic necrosis completely sur- 
rounded by fibrous strands Kidneys showed 
a severe nephrosis , lungs, a bronchial pneu- 
monia, liver, spleen and lungs, chronic pas- 
sive congestion 

Paro vyvns of Tachycardia In all 
seventeen paroxysms were noted, the 
shortest recorded duration being 
twenty minutes, and the longest, the 
terminal attack, was unusually long , 8 11 
thirteen days There was one of four 
and one of five days, and two of seven 
days Abdominal, ocular and vagus 
pressure were ineffective Levine 3 has 
noted variation m the apical first sound 


and irregularity m rate, the latter only 
being noted in this case, there being 
considerable variation of rate m differ- 
ent paroxysms and even m one which 
lasted for a considerable length of time 
A number of electrocardiograms 
were taken The first (figure 2) was 
taken during the second admission, on 
August 24, 1927, and showed a rate 
of 214 with abnormal QRS, these being 
inverted in I and II, and T waves op- 
posite in direction P waves were 
distinct in III only, a P coming 
at the same rate as the QRS, im- 
mediately after the preceding QRS 
and 0 2 sec before the succeeding one 
In this case neither onset nor offset 
was shown so that according to Lew- 
is 8 the origin cannot be determined 
definitely and the QRS aberration 
may well be due to rapid rate, al- 



Fig 2 Electrocardiogram taken August 
24, 1927 Ventricular rate 214, showing well 
marked and abnormal P waves in lead III 
only, at the same rate as the QRS Parox- 
ysmal tachycardia of an indefinite origin al- 
though abnormal QRS and their similarity 
to some in figure 5 suggest a \ entncular one 
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Fig 3 Electrocardiogram taken June 17, 
1928, showing a ventricular tachycardia 
QRS complexes are aberrant, P waves may 
be distinguished in all leads at a rate unre- 
lated to the ventricular, and all leads show 
normal complexes followed by periods of 
tachycardia, the first beat bearing the rela- 
tion of a ventricular premature contraction 
to the preceding normal rhythm 


T wave is high and is believed to rep- 
resent a fusion of T and retrograde P 
Figtue 5 shows another tracing taken 
on September 18, 1928, and apparently 
represents a ventricular tachycaidia 
with impulses arising irregularly in 
both ventricles and at various places in 
each 

A number of tracings weie taken 
during normal rhythm, the first of 
which (figure 6) shows small QRS 
complexes, left axis deviation, inver- 
sion of T I Electrocardiogram on 
June 18, 1928, (figure 7) shows a typ- 
ical coronary T wave in II and III, the 
former coming off below the baseline 
and T I upright Two days later T II 
and III were slightly inverted and then 
gradually disappeared Both of these 
latter showed frequent premature con- 
tractions of ventricular origin, the 
QRS resembling those of paroxysms 
According to Barnes, 12 these tracings 
would indicate occlusion of the right 


though similar ones are shown in a 
later tracing (figure 5) The tracing 
is very similar to one of Robinson 
and Herrmann’s 0 where P was dis- 
tinct only in II and at half the ven- 
tricular rate Figure 3 shows a parox- 
ysm of tachycardia with aberrant 
QRS’s of different form, rate 171, in- 
terrupted in all leads by normal com- 
plexes, and the auricular rate 83, P 
being easily distinguishable m II and 
bearing no constant relationship to 

QRS 

Figure 4 shows an electrocardiogram 
taken on January 24, 1929, and repre- 
sents a paroxysm with a rate of 200, 
the QRS complexes resembling those 
of figure 3, but are very much higher, 
which is accounted for in part by im- 
proper standardization Each alternate 




Fig 4 Tracing taken Jan 24, 1929, 
bowing v entncular tachycardia, rate 200, 
berrant QRS In II and III, alternate 1 
Javes are high due to super-imposed rctro- 
rade P waves 
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Fig 5 Electrocardiogram taken Sept 18, 
1928, showing complexes arising irregularly 
from various points in both ventricles 


coronary artery with infarction m the 
posterior and basal portions of the left 
ventricle, but in the present case the 
left artery was occluded and the antei - 
tor wall infarcted 

The Relationship of Medication to 
Tachycaidia As either a causative or 
therapeutic factor, this is a matter of 
some doubt Paroxysms occurred 
while the patient was receiving digi- 
talis in small and moderate doses, 
quindine, both digitalis and qumidine, 
and in absence of medication One 
attack stopped on the second day two 
hours following 0 2 grams of qumidine, 
a second one after two such doses, and 
a third attack when several doses of 
0 4 grams had been given four hours 
apart The terminal paroxysm was 
apparently uninfluenced by even fairly 
large doses of qumidine, although these 
were small compared to those recom- 
mended by Levine and Fulton 13 who 
restored normal rhythm m eight of ten 


cases They strongly recommended its 
use, giving as much as 1 5 grams every 
five hours, and Strauss 10 stated that 
qumidine was effective m all sixteen 
cases collected by him in which it was 
tried Digitalis seemed to have but 
little effect upon the heart failure 
The evidences in this case for a ven- 
tricular origin of the tachycardia are 
etiological , coronary occlusion with 
myocardial infarction, as established 
by autopsy , repeated attacks of tachy- 
cardia with varying rates and abnormal 
QRS complexes , P waves appearing at 
different rates, related or unrelated to 
those of the QRS , premature contrac- 
tions showing complexes resembling 
those during tachycardia The patient’s 
age, 39, and practically complete ab- 
sence of pain are considered unusual 
m coronary occlusion, but the cus- 
tomary leukocytosis, fever and low 
blood pressure were present , no 
physical signs of pericarditis were ob- 
tained, although this was found at 



Fig 6 Electrocardiogram of Oct 14, 
1927, showing small QRS, left axis devia- 
tion, P-R interval of 02 sec 
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autopsy The association with dia- 
betes is not uncommon It seems prob- 
able that the patient had his initial oc- 
clusion at the time of the onset, al- 
though electrocardiographic evidence 
is lacking, and later, subsequent ones 
with extension of the infarction Au- 
topsy findings showed that the lesion 
was of long standing at least 

Summary 

A case is reported of paroxysmal 
ventricular tachycardia with numerous 
attacks, occurring in a white male of 
39, with death occurring during tachy- 
cardia one year and eight months after 
onset, the final paroxysm being of 
thirteen days duration Numerous elec- 
trocardiograms were taken and autopsy 
confirmed the diagnosis of coronary 
occlusion with myocardial infarction 



Fig. 7 Electrocardiogram of June 18, 
1928, showing inverted coronary T waves in 
II and III with low take-off in former 
QRS about same as m figure 6 T I now 
upright 
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Control of the Tick Borne Diseases — Methods 

and Economics* 

By Noxon ToomEy, M D , FACP, Palmyra, Mo 


A SPECIES of tick was the 
first arthropod proved to be a 
vector of disease caused by 
microgamic life The relation first dis- 
covered did not involve the human 
body, but that of cattle However, the 
discovery did afford the foundation for 
suppositions, based on analogy, that 
were soon extended to the theory of 
infectious diseases m man, with re- 
sults that have afforded a scientific in- 
sight into the transmission of a great 
many of the most serious infectious 
diseases of man 

Apart from any consideration of 
ticks as possible vectors of disease to 
man, the disease-communicating tick 
of cattle was at once recognized to be 
an economic liability of almost meas- 
urable degree Efforts to free cattle of 
ticks, and to keep them free, became 
therefore an important and actively 
prosecuted problem of veterinary sani- 
tation Tick eradicatory measures 
were consequently devised and studied 
m relation to cattle infestation, but 
were at first prosecuted only on the 
cattle grazing plains of the Southwest 
For a long time the idea of tick control 
was virtually restricted to the require- 
ments of profitable animal husbandry 
In 1902 a species of tick was sus- 


pected by L M Wilson and Wm M 
Chowning as being the vector of spot- 
ted fever of the Rocky Mountains 0 
Although their epidemiological investi- 
gations served to draw attention to the 
wood tick as a possible vector of spot- 
ted fever, they did not succeed in estab- 
lishing the theory, which was tenta- 
tively accepted by John F Anderson in 
1903, but challenged and denied by 
Charles Wardell Stiles in 1904 20 

In 1904, Ross and Milne, m Uganda, 
and Dutton and Todd on the Congo 
River, discovered that the cause of 
African relapsing fever in man is a 
spirochete which is transmitted by 
the tick, Ormthodoros moubata, Mur- 
ray 34 

In 1905, L P McCalla and H A 
Brereton transmitted spotted fever of 
the Rocky Mountains to man by means 
of tick bite (attachment) but their ob- 
servations did not become generally 
known until they were published in 
1908 

In 1906, W W King, and later m 
the same year, H T Ricketts trans- 
mitted spotted fever of the Rocky 
Mountains to guinea pigs 83 

With ticks proven to be a \ector, 
and probably the sole vector of spot- 
ted fever, their important relation to 
that very fatal disease in the Bitter 
Root Valley of Montana became the 
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modulus for solving not only a very 
serious local health problem but a pos- 
sible means for removing a very ser- 
ious economic loss The latter was en- 
tailed due to the justifiable fear of the 
disease entertained by old settlers and 
immigrants who refused to remain on 
the west side of the Bitter Root Val- 
ley Thus hundreds of thousands of 
acres of exceptionally fertile land were 
kept from being settled and tilled un- 
interruptedly The economic loss was 
so great that attempts at tick eradica- 
tion in the Bitter Root Valley were 
anticipated as being profitable even at 
the expense of considerable experimen- 
tation and systematic, controlled ef- 
forts 63 

As a result, therefore, of economic 
pressure as well as humanitarian and 
public health considerations, there has 
been in Montana since 1911 a contin- 
uous scientific study and practical 
prosecution of tick control measures, 
with particular final reference to man, 
such as has never been attempted else- 
where Thus, although we are in- 
debted to veterinarians for the first 
studies directed at tick eradication, m 
its present day aspect we are almost 
entirely indebted to the Montana inves- 
tigators and control officers for our 
current knowledge of the problems and 
methods involved in the control of the 
tick borne diseases ° 2 ’ 03> 04 

Commenced initially with sole refer- 
ence to spotted fever of the Rocky 
Mountains, the tick control program 
has become of constantly increasing 
significance m ratio with the number 
and importance of the several other 
diseases that hai e m recent years been 
demonstrated to be transmitted by 


ticks, and to the evident widening dis- 
persion of some if not all of them 

The diseases transmitted by ticks aie 
spotted fever, tick paralysis, tularemia, 
American mountain tick-fever, certain 
indolent cutaneous ulcers of undeterm- 
ined character, and, although apparent- 
ly not in Montana or adjacent states, a 
relapsing fever of spirochetal origin 

Spotted fever , then considered to be 
cerebrospinal meningitis, was probably 
first described by Henry F Hereford, 
M D , of Gold Hill, Nevada, in Thomas 
M Logan’s article entitled “Report on 
the Medical Topography and Epidemic 
Diseases of California” published in 
the Ttansactions of the American 
Medical Association for 1866 (Vol 
XVI, pp 497-569) It was not how- 
ever until the publications of Maxey, 
McCullough, Wilson and Chownmg, 8 
Anderson, and Craig 17 that it became 
known to investigators as well as local 
physicians 

Tick paralysis was first described by 
Seymour Hadwen from British Co- 
lumbia in 1914 1 It was first recog- 
nized as being of concern elsewhere 
(Idaho and Montana) in 1923 by 
James Dade, chief inspector of the 
Idaho State Sheep Commission The 
disease has been subsequently studied 
by R R Parker and W J Butler 

Although tularemia was first shown 
(by the studies of 1910 to 1915) to be 
transmitted by the bite of the blood 
sucking deer fly, Chrysops discahs, it 
was later, in 1923, proven to be trans- 
mitted also by the wood tick, Deima- 
ccntor andersom, according to demon- 
strations of R R Spencer and R K 
Parker 3 The tick borne tularemia has 
also been studied by R R Parker, R 
R Spencer and Edward Francis 
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Amo icon mountain tick-fevo was 
first described clinically in 1850 but 
without reference to being transmitted 
by ticks Unaware of the earlier re- 
ports, Charles F Kieffer m 1907 asso- 
ciated it with tick bites under the name 
of intermittent tick-fever Since then 
it has attracted no notice except briefly 
m connection with spotted fever by F 
E Becker and by R R Parker, until 
the studies of the writer showed it to 
exist independently as a definite and 
distinct disease entity 8> 10 

The tick borne relapsing fevei of 
spirochaetal oi igin, first reported from 
Africa, has a related form in parts of 
North America (Texas) and probably 
in Mexico, a known vector being the 
tick Ormthodoi os tuncata 4 

Thus there are in North America 
five well known specific diseases trans- 
mitted by ticks, and also certain indo- 
lent skm ulcers of unknown micro- 
gamic origin But, as will be pointed 
out elsewhere, it is not to be supposed 
that a tick control (eradication) pro- 
gram of universal applicability can be 
worked out for all tick borne diseases 
and for all localities, as local circum- 
stances and requirements differ very 
greatly, even radically Hence each 
tick borne disease and tick infested lo- 
cality will continue to have its own 
more or less peculiar problems, but 
whatever measures are successful m di- 
minishing the incidence of a certain 
species, or family of ticks, will neces- 
sarily have some effectualness in reduc- 
ing the prevalence of all the diseases 
transmitted by that species or group of 
species 

CONTROL MEASURES 

Historically considered, tick control 
measures as related to the diseases 


transmitted to man, had their inception 
in the general collective experience on 
the effect of avoiding certain localities 
at certain times of the year (avoiding 
exposure), and on the effect of the 
clearing of lands and of grazing, upon 
tick destruction 88 

The above mentioned measures be- 
ing found helpful but not sufficient the 
first studies in Montana were devoted 
to rodent destruction and the applica- 
tion of the well known dipping of live 
stock as had been practiced for many 
years m the control of the tick fever 
of cattle 87 The quarantining of stock, 
and the dragging for ticks were added, 
and rodent destruction became prose- 
cuted in more ways 85 Lastly have 
been the introduction of tick para- 
sites, 171 and the use of a vaccine for 
one of the diseases (the Spencer-Park- 
er vaccine for spotted fever) l69 ’ 190 
The measures will be studied syste- 
matically rather than in their order of 
introduction It will be observed, how- 
ever, that the two sequences coincide 
to a considerable extent In this con- 
nection it must be remembered that it 
was almost from the outstart realized 
that no one or two methods alone were 
dependable but that optimum results 
were to be arrived at by finding the 
combination of procedures that gave 
the lowest infected tick incidence for 
the cost involved 04 ’ 03 ’ 10 '’ The meth- 
ods available will be considered m the 
following order 

Avoidance of Exposure 
Hygiene (frequent inspection) of person 
Periodical exodus 

Tick Destruction 
Clearing land 
Grazing 
Dragging 

Dipping of live stock 
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Quarantining of live stock 

Tick parasites 

Rodent Control 

Trapping 

Shooting 

Poisoning 

Pi eventive Inoculation 

Avoidance of ex posit) e consists of 
systematic periodic search for ticks on 
the body and clothing of those who 
must enter infested districts, and the 
actual avoidance of infested areas dur- 
ing the tick season, the latter being 
from March 1 to July 15 Safety 
suggests, however, a removal out of 
infested districts from about February 
15th to August 1st The wearing of 
tick-proof clothing is helpful, but apt 
to be unbearable in summer time, and 
is at no time dependable, so should 
never lull the wearer into a false sense 
of security 

Where spotted fever is known to have a 
high mortality, periodical exodus of the 
rural population is still actually much prac- 
ticed, but in the older control districts it is 
much less practiced than it used to be, and 
especially lately since the introduction of the 
spotted fever vaccine 

As to the conduct and value of these 
methods 

Systematic periodical search for ticks 
on the body and clothing would be ex- 
tremely valuable if carried out rigor- 
ously but the method is subject to the 
human elements of indifference, lazi- 
ness and incompetence Search should 
be thorough and at intervals not greater 
than twelve hours 

For thorough inspection individuals re- 
quire assistance, hence it is best for groups 
to pair off so that each individual can have 
someone to act as assistant and inspector, 
this plan being additionally valuable in pro- 
portion to the mutual encouragement and 


emulation it develops The method is espe- 
cially adapted for short camping trips and 
brief excursions into the mountains by trap- 
pers, range officers and lumbermen, but is 
often compromised by inadequate lighting fa- 
cilities at night Due to the human element, 
the method is impractical for prolonged per- 
iods, hence can not be included in a program 
devised for permanent residents For health 
programs among tourists, campers and other 
casuals to infested districts, the twelve hour 
inspection and deticking method should be 
made the foundation of a prevention pro- 
gram It has the advantage of placing no 
cost upon counties or the State, but does 
somewhat increase mental unrest Periodi- 
cal inspection is not of value against tula- 
remia, American mountain tick-fever, the in- 
dolent ulcers, and spirochetal relapsing fever 
as a very brief period of attachment is suffi- 
cient to infect the individual with any one of 
those diseases, but for tick paralysis and spot- 
ted fever it is of value as attachment for 
about one and one-half hours is necessary for 
the tick to transmit spotted fever 

Detailed instructions concerning the char- 
acter and arrangement of wearing apparel to 
dminish tick penetration, the habits of ticks, 
the preparation of camping grounds and 
sleeping arrangements, the search for and 
removal of ticks, and the treatment of tick 
bites has lately been published by R R 
Parker - 2i 

Periodic exodus from infested dis- 
tricts during the tick season protects 
only for the time being and has no 
cumulative effect It is economically 
expensive, but in dangerous uncontroll- 
ed districts it may be the only feasible 
method available 

Periodic exodus seems to have no appre- 
ciable effect m spreading ticks or the tick 
borne diseases, but it can not be denied that 
it has a slight tendency in that direction It 
places virtually no direct expense on counties 
or the State but it does do so indirectly as it 
very noticeably depreciates business and the 
economic welfare of the areas affected It 
contributes to mental unrest Efforts should 
be made to make it unnecessary, and it should 
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not be part of an advertised program in a 
well controlled area, but as an emergency 
measure and for heavily infested areas that 
cannot economically support a control pro- 
gram the periodic exodus should not be dis- 
countenanced During the period of exodus 
the method is of course effective for all of 
the tick borne diseases, but the method is, 
on an annual basis, not equally effective for 
all of the dieases as the mountain tick-fever, 
tularemia and perhaps tick paralysis are 
known to have a longer season than spotted 
fever, being not infrequently observed in 
August and occasionally in September 

We consider now the methods that 
largely comprise county or State con- 
trol programs They aie methods that 
cannot for the most part be cai ned out 
effectually without county. State and 
even Federal assistance, coordination 
and control They may be grouped 
under the headings of tick destruction, 
rodent extermination, and the use of 
prophylactic vaccination All are nec- 
essary and economically justifiable for 
the most effective program in a thickly 
populated, heavily infested area but all 
are not equally available, economically, 
in thinly inhabited areas of low ground 
value 10G ’ 118 

Tick Destruction 

The clearing of land, especially in 
the more intensive types of farming, 
has a very marked effect in diminishing 
tick incidence but there is no reliable 
data as to what extent it does so It 
has the unique advantage that it does 
not add an extra labor charge to the 
owners or tenants of farms, nor any 
additional cost to the county or State 
It should be included as much as eco- 
nomic conditions warrant in any pro- 
gram for tick control 

Cattle giazvng does not deciease tick 
incidence unless combined with dip- 


ping In fact without dipping it has 
some effect in increasing tick incidence 
and in spreading spotted fever 211 Com- 
bined with systematic and effective dip- 
ping it slightly decreases tick incidence 

Sheep grazing, at one time thought 
to be a valuable tick control measure , 73 
has been shown to be of only limited 
value 81 It is chiefly of service on up- 
lands, where it has a definite place in 
the program due to the lessened appli- 
cability of other methods in those 
places 88 

Dragging is a valuable method yield- 
ing quick results and particularly 
adapted for partially cleaning up small 
areas quickly It does not have, how- 
ever, sufficient cumulative effect to 
warrant a high labor charge On the 
average, over a large project area the 
labor devoted to dragging should be 
kept to about one-fourth of that de- 
voted to ground poisoning It has the 
advantageous bi-effect of •yielding thou- 
sands of ticks for experimental and 
other laboratory purposes such as the 
production of spotted fever vaccine 

The dipping of live stock is a useful 
method for tick control and yields re- 
sults as quickly as dragging, but it also 
has no decided cumulative effect 08 
Granted proper facilities, the cost of 
dipping is not great compared to its 
value, but it has the disadvantage that 
it requires an appreciable capital outlay 
for dipping vats, and cannot in north- 
ern climates be invariably carried out 
as often as it should be, due to weather 
conditions Dipping should be carried 
out preferably weekly, or at least every 
two weeks 

Dipping imposes some extra labor but 
farmers take to it readilj provided the dip- 
ping vats are of convenient access Bejond 
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the range of convenience there is noticeable 
indifference to dipping, the hand picking of 
ticks from cattle being more popular 137 

Stock dipping can not be carried out as 
economically under semi-range and foot-hill 
conditions as where the area is entirely range 
land However the dipping of live stock 
in infected areas has a definite place in tick 
control as it is available in foot-hill country 
where rodent control cannot be so success- 
fully practiced In those places wild animal 
life meets with domestic animal life and it 
naturally follows that dipping will do more 
good m such districts, although the amount 
of good it does in such districts is question- 
able 211 

The practice in Montana is to exempt 
milch cows from dipping provided the owner 
keeps them free from ticks by hand picking 
or by spraying with an arsenic-pine tar solu- 
tion containing 0 22% arsenic trioxid 

Dermacentor andet som appears to be some- 
what more resistant to arsenical dips than 
the cattle tick, and so it has been found 
best to add a soft soap-kerosene emulsion to 
the arsenical, following the Watkins-Pitch- 
ford formula 5 By this addition the destruc- 
tive effect of the material on the tick is in- 
creased and the caustic action on the host is 
reduced This formula is as follows, Eng- 
lish measure Arsenite of soda (80 per cent 
arsemous oxide), 8 5 lbs , soft soap, 5 5 lbs , 
kerosene oil, 2 imperial gallons, water, 400 
imperial gallons It is important that the 
proper strength of the solution be main- 
tained at all times, both to secure efficiency 
in tick destruction and to avoid injury to 
the stock 0 A simple outfit has been de- 
vised by the U S Bureau of Animal In- 
dustry for determining the percentage of 
arsenic present 7 

The quarantining of stock during the 
tick season does not reduce the inci- 
dence of ticks m the infested areas 
The measure was introduced to pre- 
vent the mechanical carrying away of 
ticks from dangerous areas, in that re- 
spect it is undoubtedly very successful 
Animals that must be shipped during 
the tick season are released from quar- 


antine only after being dipped and in- 
spected by a state officer for freedom 
from ticks 13T * 211 

The cost of enforcing quarantine is nil or 
very trifling as the duty of enforcing it is 
merged with the duties of the brand inspec- 
tors 

Tick Parasites 

The high mountain reaches being the 
fountain head and impregnable fortress 
of both ticks and wild animal life, they 
are unassailable by the control meas- 
ures already mentioned, including the 
rodent control measures to be men- 
tioned Hence a new method is neces- 
sary that will offer some prospects of 
destroying ticks above the foot-hills 183 
In hopes that they might find the ticks 
in their inaccessible abodes, the tick 
parasite, Ixodiphagus caucurtei du 
Buysson, a minute chalcid fly was im- 
ported into America from France m 
1926 184 

A great deal of work has been done 
by Cooley, Morton and Kohls on study- 
ing the tick parasite, Ixodiphagus cau- 
curtei, with particular reference to its 
artificial propagation , 185 its suitableness 
for the climate of Montana, and its 
liberation at strategic points 180 

The chalcidOid fly has been reared in 
large quantities by th« Montana State Board 
of Entomology m its laboratory at Ham- 
ilton, Montana These minute flies ^ ave 
been liberated to the extent of about two mil- 
lion specimens during the past four 'ears 
(1927 to 1931) Twelve colonization areas 
have been selected m western Montana and 
seven m eastern Montana I n ' 1929, one 
year after the release of 82,200 1 1 the Eick 
Creek area, 250 engorged nymphal tic» " ere 
secured from 108 squirrels Upor, incut> 3 ' 
tion it was found that 14 (75 per int) ol 
the ticks were parasitized Equally ‘> tn * 
couraging results were not obtained ir 1 ^’ 
but the data obtained were too limn 1 10 
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warrant the drawing of conclusions Al- 
though it is much too early to determine what 
will be the ultimate value and results of 
tick parasite liberations it may be said that 
all theoretical considerations and practical 
observations are distinctly encouraging at the 
present time Obviously it is impossible to 
equate cost with results at this time but the 
work being done along the line of tick 
parasites has the very great advantage that 
it is constructive and cumulative in value, 
and is available in regions where other 
methods of tick control are not available 

Rodent Extei munition 
The shooting of rodents should be 
encouraged by permitting an open sea- 
son at all times as far as rodents are 
concerned Shooting does not, how- 
ever, sufficiently reduce the incidence 
to warrant the paying of a bounty un- 
less of a very trifling character It 
should be an incidental but not a mam 
effort of county and state employees as 
>t is not sufficiently productive of per- 
manent results to justify the cost of 
time and material required 
Trapping , likewise, should be a 
method available to the public at all 
times, and one employed by control 
officers incidentally to other field work 
t does not kill enough immature ani- 
mals to have much cumulative effect, 
e nce does not warrant a high labor 
cost or the paying of more than trifling 
bounties 

Shooting and trapping are of most value 
or c earing up very small areas for brief 
. 10 s ’ an ^ are of chief applicability for cer- 
»n points with a brief tourist season 
odent extermination by means of 
Poison has the most cumulative effect 
as it kills the fair proportion of lmma- 
Ure ani mals before they have oppor- 
tunity to breed It is not, however, as 
Pro uctive of quick results as are 
i s ootmg and trapping Poisoning of 


lands can not be carried out discursive- 
ly for best results but should be car- 
ried out in a planned and systematic 
manner, extending concentrically from 
strategic points The use of poison is 
especially adapted to plains and low 
foot-hill areas but is not feasible for 
mountain sides The poison placed on 
or near grazing lands occasionally kills 
live stock as well as rodents, hence 
farmers are at first usually actively op- 
posed to its use It can be shown, 
however, that the loss entailed is com- 
paratively trifling Where there are 
means for compensating farmers for 
their loss, opposition to rodent control 
by means of poison becomes less m 
time as eventually the farmers’ live 
stock is considerably improved by be- 
ing kept free from ticks 

The Montana experience has been that 
of 41 cases of stock poisoning reported in 
the seven years 1923 to 1930 (over an area 
of about 425 square miles) investigation re- 
sulted in a settlement being made m 20 
(about one-half) of the cases The average 
per annum cost of settlement for the five 
years 1924 to 1929 was $120, and represented 
the loss of six horses, eight cows, nine pigs, 
nine sheep, and four geese for the five-year 
period, or about three large and four small 
animals per year The above low loss of 
stock and cost to the State could not have 
been accomplished, however, without ex- 
perienced labor in placing the poison and 
without careful investigation of claims (in- 
cluding toxicologic analysis of viscera of al- 
legedly poisoned animals) Since strychnine 
has lately been replaced by calcium cyanide 
under certain circumstances, the loss of live 
stock will be still less 170 > 188 
The effect of the systematic annual and 
partly semi-annual use of poison in the Ham- 
ilton to Missoula, Florence, and Lolo dis- 
tricts of Montana has been to reduce the 
rodent population as observed on a meas- 
ured trip (at the same time of the year) 
from 194 in 1924 to 16 in 1930 
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The cost (time and material only) of rod- 
ent control by poison has averaged $002681 
per acre per year for the four year period 
1927 to 1931 This is equivalent to a cost 
of $5 362 per year for a 200 acre farm, or 
$26 81 for a five year period After the lat- 
ter has been established the control by poison 
can be maintained for about $500 per year, 
or $2 50 per 100 acres if done intelligently, 
systematically and on a large enough scale 

The combined amount of land treated in 
the Ravalli County and Missoula County con- 
trol areas in 1927 was 246,697 acres and m 
1930, 271,533 acres The latter is equivalent 
to about 425 square miles or a strip eight 
miles wide by 53 1 miles long The average 
total annual cost for the area was $7,280, 
representing a labor of 1,456 eight-hour days 
or the employment of sixteen men for ninety- 
one days a year The average number of 
baits per acre were 402 for Ravalli County 
and 1 22 for Missoula County A trifle over 
one-third of the land was poisoned twice a 
year The amount of materials used in 1930 
were 6,686 quarts of poisoned grain and 
5,261 pounds of calcium cyanide 

The poisoned grain is made by mixing 
crushed whole oats, 40 quarts, with a solution 
of molasses (4 pints of molasses and one and 
one-half quarts of water) m which has been 
dissolved a mixture of strychnine, 5 ounces , 
saccharine, 5 drams , gloss starch, 2 5 lbs , 
and sodium bicarbonate, 5 ounces The dry 
powders are first mixed together and then 
dissolved in the warmed solution of molasses 
The whole is then poured over the oats and 
rapidly mixed by hand Rubber gloves should 
invariably be worn and the hands thoroughly 
washed after mixing the poison into the 
gram The gram-poison mixture is then 
spread on canvas or muslin racks until it is 
thoroughly dr> 

About one teaspoon ful is placed usually on 
the surface of the ground at the rear of 
the rodent’s hole or burrow It should be 
either spread out over the ground or placed 
m a small shallow depression where it will 
be accessible to the rodents but not attract 
the attention of large domestic animals 

Pyophylactic Vaccination 

Recognizing that tick eradicatory 
methods and rodent control measures 


were but partially successful at best, 
even when intensively practiced, and 
that no method except the frequent 
periodic inspection of the body for 
ticks was available against spotted 
fever in areas beyond the controlled 
areas, the desirability of artificially im- 
munizing people against spotted fever 
was at once apparent Accordingly, R 
R Spencer and R R Parker at the 
Montana Laboratory for the Study of 
Insect-Borne Disease, Hamilton, Mon- 
tana, developed a vaccine of considei- 
able protective value against spotted 
fever The vaccine is prepared solely 
by the U S Public Health Service at 
Hamilton, Montana 

At present spotted fever is the only 
tick borne disease for which there is a 
method of prophylaxis by means of in- 
oculation 

The vaccine for active immunization 
against spotted fever is of the atten- 
uated virus type It is to be used be- 
fore the tick season in two doses with 
a week’s interval between doses It 
should be repeated annually The an- 
nual inoculations seem to have a slight 
cumulative effect 

About twenty-five thousand persons have 
been inoculated with the vaccine during the 
period 1925 to 1931 inclusive Each >ear 
there has been an increasing demand for 
the vaccine and it has been necessary to in- 
crease production accordingly The amount 
manufactured was doubled in 1929, again m 
1930, and again in 1931 The heaviest call 
is from Montana, Wyoming, Idaho, and Ore- 
gon, the last named state using the most in 

From the results of a two jear test (1926 
and 1927) made in southern Idaho against 
the mildest tv pc of the disease and another 
test against the most virulent tjpe. which had 
been in progress tor four >ears in the Bitter 
Root Valiev, the following conclusions were 
expressed — tliat against the milder t>pe of 
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infection the vaccine usually afforded full 
or nearly full protection, while against the 
highlj virulent tjpe the degree of protection 
was usually sufficient to cause a marked 
amelioration of the customary very severe 
symptoms and to insure the recovery of most 
cases No further test was deemed neces- 
sary so far as the mild types were concerned, 
but additional data seemed desirable in re- 
gard to efficacy against the virulent type 
Therefore, complete record keeping in the 
Bitter Root Valley has been continued The 
lull six years’ data for this valley (1925 to 
1931) show that since the beginning of the 
test 3,578 persons have been vaccinated, of 
which nine have received vaccine in six differ- 
ent years, 64 in five years, 143 in four years, 
257 in three j ears, 555 in two years, and 2,550 
once During this test period 46 persons 
have become infected with the highly fatal 
local strains Of these, 30 were in non- 
vaccinated persons and 16 among those vac- 
cinated Of the 30 nonvaccinated cases, 22 
died, of the 16 vaccinated only three The 
death rate in the former group was 7333, 
in the latter 18 75, thus showing a marked 
reduction in mortality in favor of the vacci- 
nated cases 200 

The cost of manufacture of the vaccine 
has been thought to make its manufacture 
commercially infeasible While this fact was 
undoubtedly true in the experimental stage, 
there seems reason to suppose that with 
demonstrated value, and larger production, 
the manufacture can now be put on a com- 
mercially justifiable basis 

Comparative Economics 

Total economics cannot be given ac- 
curately at the present time as a true 
pro rata cost of the tick parasite ef- 
forts and the prophylactic vaccination 
campaigns cannot be more than ap- 
proximated 

Of known costs, rodent control by 
poisoning of land places an average 
charge of $5 per 200 acres, dragging 
about one-fourth as much again, dip- 
ping about one-half as much again and 
general overhead and administration 


charges for these control measures, an 
additional one-fourth so that the an- 
nual charge for these measures is about 
$10 00 per 200 acres (or average farm 
family ) , the per capita cost being about 
$2 per year Assuming vaccination to 
he on a commercial basis it could under 
average conditions be carried out on a 
cost basis for about one dollar a yeai 
for urban inhabitants and two dollars 
a year for rural inhabitants, assuming 
organized effort and full cooperation of 
the inhabitants in reporting to conven- 
iently placed temporary stations (phy- 
sicians’ offices, public health booths, 
etc ) 

Thus foi all tick and spotted fever 
control measures other than the tick 
parasite investigations there is m heav- 
ily infested but well controlled areas 
an annual cost (averaging rural with 
urban) of about $3 50 per capita or 
$17 50 per average family on a 200 
acre farm or $8 75 per 100 acres Gen- 
eral research work would bring this up 
to $10 00 per 100 acres per year Com- 
pared with many other reclamation pro- 
jects (drainage districts, irrigation dis- 
tricts, etc ) this is not an economically 
unjustifiable charge for land of good 
average productivity, although it must 
be remembered that it is not a tem- 
porary charge for a permanent or semi- 
permanent improvement but is an in- 
definitely necessary annual charge with 
only slight to moderate cumulative ef- 
fect, and none that would endure more 
than briefly if all control efforts were 
relaxed 

The above costs are obtained under 
reasonably favorable conditions Under 
but slightly less fai orable conditions 
they might be two, three, or four times 
as great Hence, unless land is of ex- 
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ceptional economic value it can not af- 
ford to carry the burden of much con- 
trol work of present type spent on dif- 
ficultly controlled adjacent uplands of 
low economic value Also, it should be 
remembered that initial efforts are al- 
ways more expensive than subsequent 
maintainance efforts Hence an ini- 
tial three to five year tick control pro- 
gram would have to provide an average 
annual charge of perhaps $12 to $14 
per 100 acres, and under some condi- 
tions (transportation facilities, etc ) 
even more Mountain sides and other 
timber land obviously cannot bear one- 
tenth such a cost, and yet they are the 
fountain head, and so far unassailable 
fortress, of tick life It is on account 
of these considerations that efforts to- 
wards propagating tick parasites are so 
very important On the other hand, if 
an individual can be effectively immun- 
ized against a tick borne disease, the 
concern as to tick incidence is propor- 
tionately reduced, at least as far as 
that disease is concerned 

Where dangerously infected areas 
have a recreational appeal of a disper- 
sive sort it should be the policy of the 
responsible control officer of the area to 
close certain parts of the dangerous 
area to the public, which will thereby 
concentrate recreational activities in a 
locality or localities that can be con- 
trolled with fair prospects and eco- 
nomic justification 

Rt-’sci/rs or Tick Control Mi: vsuris 
as to Reducing Morbiditv in Man 
Tick control measures have decided 
value m relation to improving animal 
luiibandrv (tularemia, tick paralvsis, 
etc ) and these valuable In -effects 
should Ik. kept in mind The purpose 


of this article is, however, to consider 
only the demonstrated effect of tick 
control measures in reducing disease 
in man 

Spotted fever as existing in the Bit- 
ter Root Valley affords a valuable 
yardstick on account of the reliable 
statistics that have accumulated on the 
subject during the past thirty years 
From 1913 to 1929 there were 113 
cases of spotted fever in Missoula, Ra- 
valli and Granite Counties (the Bitter 
Root Valley) Montana Of these, 4S 
cases (42 5 per cent) occuried in the 
older control districts of the Florence, 
Stevensville, Victor, Hamilton and 
Gold Creek areas, all in Ravalli coun- 
ty 212 In these areas combined, the 
following number of cases occuired 

In 1913 and 1914 14 

1915 and 1916 7 

1917 and 1918 0* 

1919 and 1920 5* 

1921 and 1922 8 

1923 and 1924 6 

1925 and 1926 3 

1927 and 1928 2 

1929 and 1930 1 

*The reduction in these jears was vcr> 
probably largely due to the diminished malt 
population on account of the men being awaj 
in army service during the World War 

Comparing the quadrenmuni 1913- 
1916 with its 21 cases against the 
quadrenmuni 1927-1930 with its 6 cases 
we find a reduction of morbidity in 
these areas from 100 per cent to 28 6 
per cent (actuall) the reduction wa> to 
under 25 per cent of the old uncon- 
trolled rate, a» the first four years, 
1913-1916, showed -.ome effect ot tick 
control measures ) 

On the same ba-,i% for the whole 
vallcv the reduction would be from 38 
ca^t> m 1913-1916 to 1087 cn-a> in 
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1927-1930, or 27 cases less during a 
four year period As the death rate 
for all unvaccinated cases in this val- 
ley has for thirty years been 76 81 per 
cent, it is safe to say that of the 27 13 
fewer cases, 20 84 cases (76 81 per 
cent) represent lives saved, or a trifle 
better than five a year Placing for 
economic purposes a nominal value of 
$2,500 per average human life, this 
would represent a saving of $13,000 a 
year, which with $2,000 for critical ill- 
ness and temporary loss of earning 
power, for six others, would in an eco- 
nomic way well balance the total known 
cost of control measures, which was on 
the a\erage of ten cents per acre for 
an average of about 150,000 acres 
(well under that number before 1927, 
up to 271,500 since then) or about 
$15,000 a year 

While these figures do not represent 
any “juggling” it is not to be under- 
stood that they are meant to represent 
more than an approximate appraisal of 
economic results At that, however, 
they do indicate that even on a crass 
economic basis it is evident that all 
moneys spent for tick control measures 
have been spent justifiably, on a hu- 
man morbidity-mortality basis alone 


In addition there has been, besides im- 
provement in quality of live stock, an 
enhancement in land values that alone 
would have more than justified the cost 
of all tick control measures Thus it 
is safe to say that over an eighteen 
year period of tick control, the funda- 
mental land values of the Bitter Root 
Valley have appreciated at a rate great- 
er than an annual average of $50,000 
To the known savings effected m 
connection with spotted fever should 
be added the diminished incidence of 
the other tick borne diseases The 
amount of diminution of the latter 
is not known, as only recently have 
tularemia and tick paralysis been rec- 
ognized in man, and the American 
mountain tick-fever has not attracted 
attention m the Bitter Root Valley m 
recent years As already remarked, the 
distribution of the tick borne diseases 
varies somewhat according to locality, 
hence a tick reduction program else- 
where might not be as economically 
productive of good as it has been in the 
Bitter Root Valley, even though the 
other tick borne diseases were almost 
totally eliminated, as collectively they 
do not seem to be of an economic im- 
portance equal to that of spotted fever 
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The Etiology of Colds* 

By John E. Waucsr, M.D , Ofehka, Alabama 


T HERE is a growing- convictior 
that colds are due to a spe- 
cific filtrable virus This con- 
clusion is of such importance that the 
evidence leading up to it needs to be 
examined critically The evidence in 
tavor of the view is two-fold First 
experiments have been reported which 
appear to show that colds can be trans- 
mitted to humans and to chimpanzees 
by bacteria- free filtrates of nasophar- 
yngeal secretion obtained from persons 
suffering from colds Secondly it is 
supposed that there is sufficient evi- 
ence to show that ordinary bacteria, 
while admitted to be pathogenic, are in 
no way concerned in the primary etiol- 
ogy of colds It is the purpose of this 
Paper to consider the nature of this 
dual evidence 


tena of successful transmission other 
than clinical symptoms These clinical 
symptoms are very indefinite both in 
kind and m degree Anything between 
a. transient nasal discharge and pneu- 
monia may be so classified, possibly 
correctly so far as we know at present 
No one would attempt to define the 
severity of headache, the amount of 
sneezing, the degree of hyperemia of 
the mucous membranes, the severity of 
sore throat, or the volume of naso- 
pharyngeal secretion necessary to estab- 
lish the diagnosis of a cold, or even to 
say which of these symptoms need be 
present Yet, it is solely on such symp- 
toms that the interpretation of trans- 
mission experiments depends Experi- 
menters cannot protect against error by 
disregarding mild symptoms, this re- 


Transmission Experiments with 
Fii/trates 

The experimental method relating to 
the transmission of colds with bactena- 
free filtrates of nasopharyngeal secre- 
tions is simple in principle The fil- 
trate is instilled into the nasopharyn- 
geal passages of volunteers who are 
kept under observation to determine 
whether or not they develop a cold 
The interpretation of results however 
is full of pitfalls, for there are no cri- 


course would still leave the etiology of 
mild colds unsolved 

Further, suggestion plays a great 
part m the subjective (possibly also the 
objective) symptoms of the volunteers 
Only those who have served as subjects 
for such experiments, as I have done, 
know fully the potent influence of this 
factor The curiosity and expectation 
are intense, every breath is carefully 
drawn in to detect possible nasal ob- 
struction; every sneeze is followed by 
an anxious waiting period for other 
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sneezes 

Dochez 1 and lus co-worker* found 
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this factor of suggestion so powerful 
that it was necessary to use “various 
ruses, such as nasal injections of sterile 
broth, collection of nasal washings for 
culture and equivocal statements” in 
order to keep the subjects m ignorance 
One of their subjects in particular ap- 
peared willing to develop or not to de- 
velop a cold according to what he 
thought was expected of him Also, 
he was willing and anxious to change 
his symptoms if he thought that his 
first impression was an error In view 
of these considerations, and the well 
known tendency of humans to develop 
respiratory symptoms at any time, it is 
extremely doubtful whether such symp- 
toms 1 as a mild cold “in which sore 
throat, laryngitis and cough with a 
moderate amount of sputum were con- 
spicuous” or “ a simple uncomplicated 
mild cold” can be given sufficient 
weight on which to form a final judg- 
ment This is particularly the case, 
since no volunteers submitted to the 
same psychic influences were reserved 
as controls 

Long 2 and his group also recognized 
the possibility of error as a result of 
the psychic reactions of the subjects 
During a five day period the subjects 
were given several nasal instillations of 
broth m order to keep them in ignor- 
ance Yet, at the end of this time, they 
all received instillations of filtered 
nasopharyngeal secretions The con- 
trol group was the general population 
of Baltimore, persons living under en- 
tirely different conditions, not elabor- 
ately hospitalized like the volunteers, 
and certainly not subjected to “careful 
examinations of the nose and throat by 
several observers” as soon as they com- 
plained of symptoms 


Besides the factor of suggestion, the 
interpretation of symptoms following 
the nasal instillation of filtrates is ren- 
dered all the more difficult since, as 
stated by Dochez, 1 the filtrates are irri- 
tating to the mucous membranes and 
cause m “practically all cases, negative 
and positive, some slight stuffiness of 
the nose, a little sneezing, and occasion- 
ally slight headache” This is further 
complicated by the fact that the sub- 
jects received mtranasal instillations of 
broth, likewise irritating, in the days 
immediately preceding the test inocu- 
lations No one apparently has at- 
tempted to determine the effect of this 
repeated instillation of irritating liquids 
on nasal symptoms m humans The 
powerful effect of irritating chemicals 
in causing nasal symptoms m rabbits 
was shown by Carrol G Bull 
The great importance of this subject 
for human welfare requires that such 
experiments be better controlled 
Larger groups should be used, say 50 
to 100, with an equally large control 
group It is obviously unnecessary to 
hospitalize these persons if they are 
kept under the same living conditions 
Preliminary broth injections are also 
unnecessary m an adequately controlled 
experiment However, the subjects 
and also the observers responsible for 
the diagnosis of colds should be in 
complete ignorance as to the nature of 
the instillations used I know of no 
place where such an experiment could 
be satisfactorily performed outside of 
the military service 
Unfortunately, such an experiment 
even with a markedly significant differ- 
ence between experimental and control 
groups would not settle the problem by 
proving that colds are due to a filter- 
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able virus There is another objection 
to be answered Filtered nasopharyn- 
geal secretions contain a number of 
substances in solution, substances de- 
rived from micro-organisms as well as 
of human origin It is more than a 
theoretical possibility that the coryzas 
following the nasal instillation of such 
substances represent an allergic re- 
sponse by the nasal mucous membrane 
There is no more reason to consider the 
coryzas produced by such instillations 
as due to a filtrable virus than there is 
to consider the ophthalmic reaction fol- 
lowing the instillation of minute traces 
of tuberculin as due to a filtrable virus 
The nasal mucosa is more apt to re- 
spond to foreign substances by allergic 
reactions than any other tissue of the 
body The absence of a specific skin 
reaction to the nasopharyngeal filtrates 
would not influence the question These 
views regarding the possible allergic 
nature of the coryzas following the nas- 
al instillations of filtered nasopharyn- 
geal secretions were expressed ten 
years ago by Victor C Vaughan, 3 
though as far as I can determine none 
of the proponents of the filtrable virus 
theory has made any effort whatever 
to take them into consideration 

Experiments 4 have been recently re- 
ported regarding the possible cultiva- 
tion of this hypothetical virus It is to 
be noted that the authors were properly 
conservative in their claims saying "we 
realize the difficulty of a final judgment 
concerning the successful cultivation of 
an invisible agent and simply present 
the facts as we hai e observed them ” 
The experimental method was, of 
course, exactly the same as that dis- 
cussed abo\e, the only difference be- 
ing that here the “virus” was obtained 


from a test-tube instead of directly 
from the nasopharynx The same ob- 
jections regarding interpretation like- 
wise apply 

In short, the filtrable virus theory of 
colds is not only unproved, but even if 
correct, it appears impossible to prove 
it with the means at present at our dis- 
posal 

The Hypothesis That Cows Are 

Not Due to Ordinary Bacteria 

Another series of experiments by 
Shibley, 5 Hangar, and Dochez, is com- 
monly cited as demonstrating that bac- 
teria can no longer be considered of im- 
portance m the primary etiology of 
colds In these experiments normal in- 
dividuals were studied over a long pei- 
lod, and changes occurring in the res- 
piratory flora during the development 
of colds were noted The authors® 
state that “from the results of this 
study we were led to conclude that 
none of the aerobic organisms is of 
primary etiologic significance because 
none appears for the first time m sig- 
nificantly increased numbers during the 
early days of a cold Later they may 
be present as important secondary in- 
vaders ” But lateness of appearance of 
an organism in artificial culture does 
not ipso facto displace the organism 
from the position of primary etiology 
This point can be demonstrated by 
reference to two observations that have 

been made by me 

1 A r culture of B pfcijfcn was 

accidentally sprayed over the face ot a 
laboratory worker A severe upper res- 
piratory infection followed, character- 
ized by watery nasal secretion, bron- 
chitis and conjunctivitis Late culture^ 
made from the exudates showed m>r- 
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lads of organisms seiologically identi- 
cal with the organism inoculated These 
positive late cultures contrasted strong- 
ly with the fact that an early culture 
made, howe\ er, at a time when symp- 
toms were well established, was en- 
tirely negative for this organism This 
obsenation is m many lespects similar 
to a spontaneous cold recorded (Case 
1, K C M ) by Shibley 5 and his co- 
workeis and on which their conclusion 
already referred to was partly based 
K C M showed no Pfeiffer’s bacilli 
on nasal culture when symptoms first 
appeared Later nasal culture showed 
a pure growth of this organism Most 
probably K C M ’s cold was caused by 
Pfeiffa i, exactly as there is no rea- 
son to doubt that this organism was re- 
sponsible for the infection recorded by 
me 

2 A 8 dilute culture of Mia o coccus 
catai rhalis was purposely inoculated in- 
to the nose A cold characterized by 
watery nasal secretion, sneezing, and 
ater mucoid nasal secretion followed 
u tures of the mucoid nasal secretion 
showed many colonies of M catarrhal- 
's, although a previous culture of the 
early watery secretion had been entire- 
y negative for this organism I was 
sub Ject myself for these two obser- 
a ions I make no claim of absolute 
e oni from disturbing psychic re- 
u° nS However, the inoculation of 
ratable bacteria and the later re- 
er y of these bacteria by culture are 
_ nC . r . e ^ e fa «s, for which there is no 
ja e m filtrable virus experiments 
. 1S n0t sur P ri sing that the thin 
ter ^ f eCretl0n wblcb often charac- 
c * CS * e earl y stages of a cold should 

uat, fCW ° r no or § anisms The sit- 
on is probably similar to that in 


which only a few pollen granules are 
necessary to produce an attack of hay 
fever No one, of course, would con- 
tend that the extrinsic factor in hay 
fever is not pollen merely because pol- 
len cannot be demonstrated in the nasal 
discharge Nor would anyone consider 
that hay fever was due to a virus if it 
should be demonstrated that the filtered 
nasopharyngeal secretion of one victim 
caused symptoms when instilled into 
the nasal cavity of another susceptible 
person The mechanism of colds is 
possibly very similar to the mechanism 
of hay fever, with the exception that 
the causative agent in the case of colds 
is capable of multiplication, of actual 
invasion of the tissues, and of giving 
rise to a purulent exudate in some in- 
stances 

The experiments with chimpanzees, 
repotted by Dochez 1 and his co-work- 
ers, also bear certain points of resem- 
blance to the two observations made by 
me These animals were inoculated 
with filtered nasopharyngeal secretions, 
and seven of sixteen animals so inocu- 
lated developed colds This observa- 
tion is cited by Dochez as further evi- 
dence supporting the filtrable virus hy- 
pothesis But the animals developing 
colds showed a great increase m pneu- 
mococci or B pfeiffen on culture of the 
nose and throat as the colds progressed 
I feel that it is much more logical to 
attribute the colds to these organisms 
rather than to postulate a virus in the 
filtrates An adventitious origin of the 
colds cannot be excluded, particularly 
since these animals are very susceptible 
to such infections Although eight 
control animals did not develop colds, it 
is to be noted that the work with the 
conti ols was done in June and Julj 3 
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while the filtrates were inoculated in 
the test animals in winter. Obviously, 
the controls are not strictly parallel 
Further, as in the case of the human 
experiments with filtrates, the possi- 
bility of an irritating or allergic re- 
action caused by the filtrates and pav- 
ing the way for later bacterial invasion 
was not taken into consideration 

A great lacuna in this work with 
chimpanzees is that none of them has 
been inoculated with ordinary respira- 
tory bacteria My own experience with 
laboratory infections due to respiratory 
bacteria convinces me that the resulting 
cold may be too cruel and too severe 
for any widespread use of human be- 
ings for this purpose It appears per- 
missible, however, to inoculate humans 
with diphtheroids and M catarrhahs, 
preferably such organisms as have 
not had many generations on artificial 
media 

The two observations mentioned 
above relating to the development of 
colds in humans following the intra- 
nasal inoculation by no means exhausts 
all instances of this kind I have re- 
corded a second infection due to M 
catarrhahs, and still another 10 result- 
ing from B bronclusepticiis I was 
also the subject of these experiments 
But the literature is replete with other 
examples cited, among others, by Park 
and Cooper , 11 by Cecil and Steffen , 12 
and by Fenyvessy and Kopp 13 In the 
presence of this mass of evidence it 
seems unjustified to conclude that we 
need no longer concern ourselves with 
the possibility that ordinary bacteria 
may be the primary etiological agents 
of colds 


Summary 

The reported experiments relating to 
the hypothesis that colds are due to a 
filtrable virus are inadequate to support 
the hypothesis Such disturbing fac- 
tors as difficulty in diagnosis, the in- 
fluence of suggestion on the subjects, 
the irritative properties of the filtrates 
on the nasal mucosa, and the possible 
presence of allergic reactions to the 
filtrates have not been propeily con- 
trolled With the means at present at 
our disposal it is even doubtful whether 
the hypothesis can be submitted to 
proper experimental test 

The filtrable virus hypothesis rests 
on another hypothesis, namely, that or- 
dinary respiratory bacteria are not con- 
cerned in the primary etiology of colds 
This underlying hypothesis is likewise 
unproved Two personal observations 
are cited which demonstrate that causa- 
tive bacteria may be absent in early 
cultures made from the exudate m 
colds These, and other instances from 
the literature, favor bacteria as being 
the extrinsic factor m the etiology of 
colds 

The early reaction in colds is prob- 
ably very similar to the hay fever re- 
action to pollens The difference con- 
sists in the fact that the etiological 
agent of colds (bacteria) possesses the 
power of multiplication and of tissue 
invasion hater they may give rise to 
a purulent exudate The etiological 
agent may be very numerous in culture 
only in this purulent exudate The late 
appearance of bacteria in cultures does 
not prove that they are merely second- 
ary invaders 
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A Layman Considers Migraine* 


By Walter P> Sheppard, Dcnvet, Colorado 


A LAYMAN, who has been sub- 
ject to migiatne for forty- 
seven yeais, who is quite fa- 
miliar with its voluminous hteratuie, 
and who is fairly well versed in what 
little is known about the human metab- 
olism, may possibly have made some 
observations worthy of notice by the 
medical fraternity 

Etiology 

Migraine is not an ache, but an acute 
pain, typically localized above and pos- 
terior to the supra-orbital process , but 
it may rarely be parietal or occipital, 
and it may switch its site in different 
attacks or in the same attack It is a 
distinct pathological entity, always in- 
herited, though in transmission it is 
not always true to type, and the hered- 
ity may thus be obscured It usually 

♦Received for publication, February 19, 
1932 

Note by Editor The author of this paper 
is now 66 years of age He believes that he 
inherited his tendency to migraine from his 
mother It first appeared when he was in col- 
lege at the age of 19 He has been an editor, 
but so severe and so frequent have been his 
attacks of migraine that he dare allow him- 
self but two or three hours of close mental 
application a day He has read extensively 
of migraine and has experimented with him- 
self for nearly a half-century The record of 
his observations and his conclusions cannot 
but be of interest and value to professional 
readers 


begins m childhood or adolescence , sel- 
dom after 19 The precise nature and 
basic causation of the disorder are still 
shrouded m mysteiy No explanation 
fits Eveiy theory is shattered by some 
specific incompatible clinical fact Any- 
thing that lowers a patient’s threshold 
of resistance may precipitate a seizure, 
— may pull the trigger, so to speak, — 
but what loads the gun is wholly un- 
known 

* While the disorder is incurable, and 
is prone to increase in severity and fre- 
quency, it tends often to remit, in wo- 
men more or less abruptly at the meno- 
pause, and in men to taper off with the 
gradual subsidence of gonadal activity , 
but many sufferers find relief in the 
grave alone These spontaneous re- 
covenes would seem to impose a com- 
plete negative on all attempted etiolo- 
gies, including the latest candidacy, 
sensitization 

Theie does not appear to be much 
valid evidence going to show that mi- 
graine’s relation to allergy is anything 
but fortuitous or coincidental Out of 
441 perennial hay-fever cases studied 
bv Balyeat, 1 7 only, or 3 8 per cent, 
presented the migraine complication, 
although more than 50 per cent, all 
told, had some other indisputable al- 
lergic reaction, such as asthma, urti- 
caria, or eczema The fact is, in the 
early years of migraine, almost any 
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medical intervention, or improvement 
m regimen, or remo\ al of some proxi- 
mate cause, such as dietary indiscretion, 
eye-strain, constipation, or the like, 
may effect a “cure", which is not per- 
manent 

Possibly the most plausible explana- 
tion of the migraine complex, as yet 
totally unsubstantiated, is to ascribe it 
to some specific metabolic or endocrine 
idiosyncrasy It is apparently not easy 
to account otherwise for the spontan- 
eous recoveries, which occur, if at all, 
almost invariably in the last decades of 
life That failing gonadal function, or 
any concomitant of the same, can have 
any causal relation to anaphylaxis, is a 
tax on credulity In common with all 
forms of life, mankind universally m 
senescence or sooner becomes sexually 
impotent But migraine may persist till 
the end of life, even to the seventh or 
the eighth decade It is m the later 
decades that resistance to anaphylactic 
shock should, a priori , be at its lowest 
ebb In theory, therefore, if allergic in 
origin, migraine should never be 
“cured”, in the latter end of life In 
truth, however, recoveries almost never 
occur at any other time , while the true 
allergic disorders evince no disposition 
to cease at this period 
There would seem to be some color 
for the suspicion that the spontaneous 
recoveries are related to a diminishing 
or suspended supply of some unknown 
hormone or catalyst, that has, earlier in 
life, been thrown into the bloodstream 
in excess, or of faulty quality This 
notion is not in conflict with the in- 
variable tendency of all glands, unless 
it be the prostate, to subinvolute in 
later years, and with the fact that func- 


tional and anatomical abnormalities are 
prone to be transmitted 

Prodromes in Migraine 
For a day or more before the attack, 
the patient is likely to be jerky and ir- 
ritable, his muscles may twitch, espe- 
cially those of his face and eyelids , and 
at night he may be wakened by the fre- 
quent involuntary contraction of legs 
and arms, as well as by the itching of 
his skin about the nose and mouth 
Sleep has been broken and unrestful, 
partaking of the twilight variety, 
though on the night immediately pre- 
ceding the attack, it may have been 
“druggy” While the seizure is brew- 
ing, there is apt to be a ravenous appe- 
tite, accompanied by a pronounced 
sensation of tension m the abdominal 
viscera, together with borborygmus 
There has been, the day before the 
onset, an unusual subjective feeling of 
complacency and competence If there 
was shock, mental or physical, it en- 
tailed an excitation, closely resembling 
that induced by an overdose of caf- 
feine, the patient can not “let down”, 
or stop the pounding of his heart, or 
make his mind behave, a torrent of 
thoughts and images pours through his 
brain for hours, — and the state is ap- 
parently objective wholly, due perhaps 
to some disturbance of the endocrine 
balance 

The actual onset may begin at any 
hour, but it most often occurs m the 
morning, after some stress or imprud- 
ence of the day previous It is often 
ushered in by a slight dull ache through 
or above the eyes, at this stage indis- 
tinguishable from the mild negligible 
aches caused by or acompanymg con- 
stipation, eyestrain, fatigue, hyper- 
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chlorhydna, scanted ingestion of fluids, 
and the like 

While the day before, the patient 
felt equal to almost anything, this 
morning he is lethargic, inert, and equal 
to almost nothing He lacks appetite, 
and his food does not taste right, his 
vision is changed, and his lenses, if he 
wears any, do not fit, owing to distor- 
tion of the eyeball Feet and hands 
are cold and clammy 

The prodromal stage may not be 
very noticeable, and may last for days 
before the actual onset, and may even 
be aborted by purgation, especially 
early in life, or an attack may be pre- 
cipitated by some trifle Or the symp- 
toms may subside without medication 
Beginners, whose seizures occur infre- 
quently, can almost always stave off 
any individual attack by prompt and 
vigorous catharsis, by a saline or aloin, 
if exhibited on the first appearance of 
the characteristic prodromes, which 
every patient soon learns to distinguish 
almost unerringly 

Symptomatology 

At the outset, migraine may occur 
not oftener than once or twice a year, 
or even less frequently, later as often 
as twice a week In truth, in severe 
types, reckless indiscretions are fully 
capable of inducing repeated seizures, 
one after another, so close together as 
to be practically continuous Early in 
life the attack may be slept off, or may 
end with emesis , later, the duration 
may be so long as a week or more 
When the habit has been fully estab- 
lished, two or three days, in the ab- 
sence of medical intervention, are about 
the average The characteristic pain 
may be a by-product, for the custom- 
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aiy concomitant metabolic disturbance 
may endure for days after the pam has 
ceased 

Scotoma may usher in an attack, but 
either may be present without the other 
Periodicity, except in women at the 
menses, is not marked Long-standing 
cases take no account of periods Pain 
and the metabolic explosion may be so 
severe and prolonged as to induce 
symptoms of traumatism Toxemia 
may be so profound as to resemble 
uremia in all respects except casts and 
albumin Exceptionally heavy visita- 
tions may be accompanied by arthritic 
symptoms in maxillary and neck 
muscles, on the same side as that on 
which the pam is localized, and this 
pseudo-arthritis may last for weeks 
There is often a drop in bodily tem- 
perature, even to 95° or less, and a rise 
in systolic pressure, but neither mani- 
festation is invariable, during attacks 
There is nearly always more or less 
pneumogastric disturbance, as evi- 
denced by dyspnea, arrhythmia, excess 
secretion of saliva and of nasal mucus 
As m gout, there is apt to be polyuria 
before seizures, but during the attack, 
the urine, as in gout, is pretty sure to 
be scanty and heavily charged with 
solids Peristalsis is usually dimin- 
ished before and during the attack, but 
migraine may occur during diarrhea or 
catharsis 

The tongue is usually, but may not 
be, furred ; a blackish tinge is an index 
of the seventy of the visitation During 
seizure, the temporal arteries may be 
much distended, while the distal arter- 
ioles are constricted, but marked vascu- 
lar change may be absent It is pos- 
sible that the pain may be caused by 
a vasomotor disturbance m the cerebral 
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cortex, as has been postulated, but 
there is no clinical evidence going to 
establish the validity of this theory and 
that edema could occur hundreds or 
thousands of times in the same area, 
with no resultant structural change, or 
mental impairment, is hard to believe 
Before the actual onset, there may 
be marked mental depression , and dur- 
mg, before and after, considerable heb- 
etude The patient does not lose his 
zeal, but regardless of pain and ma- 
laise, he is able to do very little His 
mind refuses to do his bidding, he 
feels as if drugged, he can not recall 
names, or remember what he reads or 
hears , he misuses words , has difficulty 
even with his wonted daily routine , can 
not trust himself to compose a business 
letter, all his sense-perceptions are 
more or less obfuscated, especially 
sight, hearing, and taste 
While nausea is common, emesis is 
often impossible, so that undigested 
food may remain in the stomach during 
most or all of the attack There is 
probably always hyperchlorhydria, 
caused perhaps by hepatic congestion, 
and the excess of acid may abrade the 
stomach mucosa, so that eructations are 
streaked with blood Even if or when 
emesis is induced, the stomach may 
continue to “buck” for hours after it is 
emptied, even water may not be re- 
tained Heart action is usually slowed 
down, even to 50 per minute , and the 
radial arteries are usually threadlike 
Tenderness of scalp, at the seat of 
pain, is common, and there may be des- 
quamation at the same site 
Early m life, any individual attack 
is likely to end abruptly, after vomit- 
ing, or purgation , later, remissions are 
usually gradual, extending over hours 


or even a day or more As a rule, sleep 
is difficult to compass, during attacks, 
regardless of pain Loss of sleep, to- 
gether with exhaustion from pam, may 
induce between attacks and during 
them an added constant headache of 
neurasthenia Thus the patient, unless 
or until he capitulates in some degree, 
may be reduced to helplessness 
The onset of migraine is usually not 
sharply defined, most often it travels 
with a leaden heel The pam is apt to 
begin diffusely through the eyeballs, 01 
frontally, over the brows, but it soon 
localizes, and is justified of its name, 
hemicrama With actual advent, the 
patient’s feeling of tension may abate, 
but this may be partly auto-suggestion, 
for this pathology inculcates resigna- 
tion, at least after thirty or forty years 
of suffering In that migraine is es- 
sentially a toxemia, it is rather odd that 
it does not seem to shorten life or im- 
pair mentality On the contrary, its 
victims are not below the average m 
acumen or longevity Trudeau told 
this writer that possession of this com- 
plex seemed to mure to the advantage 
of those with pulmonary tuberculosis 
And it is a fact, that any mtercurrent 
infection with pyrexia will result in 
complete freedom from migraine for 
weeks or months But any vicissitude, 
as prolonged convalescence from se- 
vere illness, or traumatism, may be 
followed by marked and lasting exacer- 
bation of the migraine 

Prophylaxis in Migraine 
In that migraine is incurable, inter- 
vention would seem especially indicated 
along the lines of prophylaxis Anatom- 
ical abnormalities impairing function 
should be removed, defective vision 
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aided with proper lenses , piactices that 
lower body tone discaided But after 
all has been done, the patient still has 
his nugiaine At most, the sphere of 
his activity may have been widened 
somewhat for a time But, as he is 
usually ambitious and unable to 
achieve a vegetable existence, he is apt 
to transcend his limitations as much as 
before, so that the net result, so fai as 
the migraine is concerned, is pretty 
sure to be nearly nil 
It is not possible to devise a regimen 
for every individual case Prophylac- 
tic expedients are many and varied, and 
should include A maximum allowance 
of sleep, a minimum of stress, mental 
or physical , a diet carefully regulated, 
both as to quantity, quality, and com- 
ponents , an active elimination 
Migraine being a toxemia, its victims 
have much to oxidize By reason of 
over-acting adrenals, hepatic and thy- 
roid efficiency is constantly impaired, 
and peristalsis slowed down, while pan- 
creatic activity is diminished That is, 
metabolic instability is accentuated at 
the very time that elimination is sub- 
normal Apparently the chief function 
of sleep is to enable the body to clean 
house Hence these patients need all 
the sleep they can get Even twelve 
hours per diem, including an afternoon 
nap, is none too much in long-standing 
cases, if patients can get it Few can 
attain this maximum, as the toxins in 
their bloodstream irritate the higher 
nerve centers and make them sensitive 
to objective impressions during sleep 
Quiet sleeping places are not easy to 
come at now 

Emotion is the great proximate pre- 
cipitant, and the migrainous appear all 
to be of unstable equihbrum Even the 
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ordinal y weai and tear of daily routine 
are trying to the typical patient, and to 
shield himself is all but impossible 
For, after his family circle or business 
associates have witnessed scores or 
hundreds of seizures, they inevitably 
become callous, and his sufferings 
come to be regarded as partaking of the 
natuie of hypochondria, or malinger- 
ing And this reaction acts as a spur 
to the patient himself, to his own un- 
doing 

An outdoor, carefree life is the ideal, 
but few can arrange it Excitement, 
especially sex , cards , social whirl , 
movies, overwork, tension, worry, — 
all have their price A business or 
professional man may be compelled to 
retire, but a mother can scarcely abdi- 
cate, and for her, romping children, or 
a wayward adolescent, or a cocky ser- 
vant, or cheating tradesmen may be as 
inimical as almost any factor imagin- 
able 

Most people eat too much Excess 
is normally burned up by the liver and 
thyroids But the oxidizing capacity 
of the migrainous is already overtaxed 
Hence, their intake should by experi- 
ment, be reduced to a minimum, which 
for those not engaged in manual labor, 
should probably not exceed 2,000 calo- 
ries per diem Animal proteids should 
be used sparingly, for when improperly 
converted into amino-acids by trypsin, 
they are decidedly toxic, and in the 
migrainous, pancreatic function is sel- 
dom perfect And on this account, 
meat is best handled when comminuted, 
as m Hamburg steak 

The purin-producers, such as coffee, 
alcohol, tea, chocolate, should be ab- 
jured, for punns are hard to eliminate, 
and appear also to be specifically irri- 
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tating to the neive centers The cus- 
tomary heavy meat meal at night 
should be abandoned, because it is then 
that the metabolism is at lowest ebb 

A neutral blood plasm promotes 
elimination, and it is a biological com- 
monplace that cell activity goes on best 
m a neutral medium Neutrality is pro- 
moted by the liberal ingestion, daily, of 
vegetable juices, most easily achieved 
by boiling the vegetables and drinking 
the pot-liquor Stewed fruits, if sub- 
acid, are also excellent Citric and ma- 
lic acids are justly under suspicion 
Nearly all these patients suffer more 
or less from spastic constipation, and 
cellulose m laige quantity tends to plug 
up the alimentary canal , hence the sug- 
gestion that needful vegetable juices be 
obtained by boiling, rather than by di- 
rect consumption of the fiber Cellu- 
lose, also, is broken down by bacterial 
action m the colon, a process produc- 
tive of gas, irritating to both sympa- 
thetic and vagus, which are undoubted- 
ly concerned actively in the migraine 
complex 

Unless contra-indicated by vascular 
or cardiac or renal pathology, every 
patient should drink at least two quarts 
of liquid per day, it is expedient to 
complete this by 4 p m , as a full 
bladder interferes with sleep Many 
or most subjects do not tolerate casein , 
milk, therefore, is not for such Any 
excess of sugar is stored in the liver 
m the form of glycogen, and this stor- 
age and oxidation are incompatibles , 
hence the wisdom of using sugar very 
sparingly Fats are also not well borne 
Ben Jonson, in “Volpone”, written in 
1605, remarked the fact that the Dutch, 
much addicted to balls of butter, had 
to purge after such indulgence The 


relative inability of the migrainous to 
handle fats well seems to be specific 
Gas- formers, such as the legumes, cab- 
bage, oatmeal, spices and condiments, 
should be left severely alone Food 
purveyors are now pretty sophisticated 
Artificial preservatives, such as sulphur 
dioxide, and coal-tar flavoring extracts 
and colorings, are in extremely com- 
mon use, and as a whole they are ex- 
cessively deleterious to the migraine 
subject Unless or until all such are 
eliminated from his dietary, little or 
nothing can be accomplished for his re- 
lief To fend against them is almost 
impossible The preservatives are 
common in cured meats and fish as 
well as fresh, evaporated fruits, mo- 
lasses and syrups, milk and cream, etc , 
and the coal-tar derivatives are in high 
favor with bakers and candy-makers 
Empirically, a varied diet is best 
Apparently m all these patients, pan- 
creatic enzymes are sometimes if not 
always lacking m quantity or quality, 
and trypsin can not break down starch , 
nor can lipase, proteids, nor diastase, 
fats Starchy foods must of necessity 
be the mainstay, and bread and butter 
with fruit or vegetable juices furnish 
very nearly a balanced ration Bread 
is the sole food that a civilized palate 
can endure at every meal, and it alone 
has been subjected to a temperature 
so high as 500° for so long a period as 
one hour, thus insuring the breaking 
down of the starch granules Personal 
idiosyncrasies m diet are mostly imag- 
inary, though allergy is an undoubted 
fact Every patient should, by careful 
experiment, work out a menu for him- 
self and adhere to it so far as possible 
But not every lajman is competent to 
do this, and e\en dieticians are apt to 
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conclude, if shellfish or strawber- 
ries provoke in their own persons urti- 
caria or the like, that such foods are 
unfit for human consumption And 
migraine patients are especially given 
to ascribing, wrongfully, a given visi- 
tation to some viand previously ingest- 
ed Any food, taken in moderation, 
has in all likelihood, an extremely faint 
causal relation to any individual attack 
of migraine, albeit a pronounced al- 
lergic reaction might conceivably, like 
any other factor contributing to the 
lowering of the threshold of resistance, 
become the proximate precipitating 
cause of trouble Geneially speaking, 
gastronomic joys should be mostly ta- 
bu to severe types of migraine In fact, 
the average subject would reduce his 
sufferings almost to the vanishing 
point, if only he could subsist without 
eating at all 

Medication in Migraine 
In the way of medication, the two 
sheet-anchors are cannabis mdica 
(Herring’s) and calomel Cannabis is 
fool-proof, to all but the fools to whom 
bread-pills are habit-forming It al- 
leviates the pain during seizures, and 
by obtunding the sense perceptions 
slightly, it interposes a barrier or cur- 
tain between the patient and the slings 
and arrows of outrageous fortune, 
which unperuousness increases with 
use And it does not check the secre- 
tions to any appreciable degree Some 
patients are entirely relieved by canna- 
bis as long as it is exhibited Initial 
dosage should not exceed 1/12 gram, 
repeated three or tour times each day 
The maximum objective i-> 1/4 grain 
ever} tour hour'* while awake During 
stream, tin-* maximum may be uscfulh 


exceeded Every migraine subject, 
unless abnormally susceptible to auto- 
suggestion, should be put through a 
course of this drug, it is the nearest 
approach to a specific 
To abort or break up any given seiz- 
ure, nothing takes the place of calomel 
Its handling is an art, which each pa- 
tient must to some extent acquire for 
himself For no two patients are pre- 
cisely alike, nor are any two visitations 
identical in the same individual Calo- 
mel is not altogether foolproof It us- 
ually gives such relief, that there is a 
temptation to abuse it, it is hardly 
adapted to daily use, if for no other 
reason than that it must be excreted 
through the kidneys 

Upon the first prodromal symptom, 
which the patient can almost unerringly 
detect, he should take probably not less 
than 1 1/2 grains, though some patients 
may require more, to abort the im- 
pending attack If this does not re- 
sult, after 12 to 18 hours in relief, the 
initial dose should be repeated If the 
pain persists, after another 12 hours or 
so, the sufferer should take his full 
maximum, which may be anything up 
to six grains or so There is no sense 
in allowing the agony to continue for 
days The total amount required 
bears very close relation to the degree 
to which the patient has flouted his lim- 
itations, previous to the onset 

Calomel m small doses is decided!} 
not indicated; for the disorder and 
concomitant metabolic explosion travel 
so rapidly that repeated tenth-grainy 
can not overtake the procession or 
events And after the complex ha* 
been permitted to attain its climax, it 
ma> be dav-* before the pain tan be 
stopped, and imn.li longer before t!u* 
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metabolic equilibrium can be restored 
Epsom salts, on an empty stomach, in 
plenty of water, should usually follow, 
after the pam has ended, albeit the 
salts may not be necessaiy, if the pa- 
tient is taking a daily laxative For 
those patients who can not tolerate cal- 
omel, podophylhn, m 1/4 or 1/2 gram 
doses, taken in plenty of water, may 
answer as an imperfect makeshift 

Every patient should induce, at least 
experimentally, not less than two loose 
evacuations daily Catharsis, by in- 
augurating profuse watery discharge 
from the rectum and sigmoid, un- 
doubtedly carries off much toxic ma- 
terial and thus lightens the liver’s load 
Aloin is the ideal laxative, and it alone 
may hold the lid on migraine for years , 
it can be exhibited for a lifetime with 
little or no ill effects discernible Any- 
how, it is a condition, not a theory, 
that confronts these patients Addic- 
tion to laxatives may have drawbacks, 
but as a choice of evils, migraine is the 
greater Salines and enemata are not 
for prolonged use 

After a siege, migraine patients 


might well avoid violent exertion Pain 
weakens the heart-muscle, and if it is 
repeatedly overtaxed, the weakness 
may become permanent Imperfectly 
acting hearts are not uncommon in 
these subjects, and such may accentu- 
ate the complex Those who have chest- 
pains, extra systoles, arrhythmia, or 
chronic digestive disturbances might 
profit by a course of d lgitahs 
The migraine subject of pronounced 
type is among the most miserable be- 
ings on earth , for the sum total of his 
sufferings, mental as well as physical, 
probably surpasses that which ordinar- 
ily falls to the lot of several hundred 
normal persons throughout their mun- 
dane existence Genius has been de- 
fined as the capacity for infinite pains- 
taking Without this faculty, to com- 
bat a lifelong migraine, is a task to tax 
the patience of a saint, and the courage 
of a paladin Mankind, however, as 
Osier justly remarked, has never 
emerged from the thaumaturgic age, 
and most migraine victims want to be 
cured by taking a pill 
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S ELECTION by you as president 
for a year has allowed me to 
follow in the footsteps of men 
notable in medicine m this country 
For the opportunity I am grateful The 
honor brings with it great responsibili- 
ties 

This is the second meeting for which 
the president has been given the re- 
sponsibility for the program of the 
General Sessions This change was 
made two years ago m the belief that 
the president, using the prestige of his 
office, would have a more ready re- 
sponse from invited guests, domestic 
or foreign, and would have the oppor- 
tunity to use speakers of his own 
choice rather than to select material 
voluntarily offered The excellent pro- 
gram for the General Sessions pre- 
sented by President Miller at Balti- 
more a year ago proved the wisdom 
of the change This year, in spite of 
unusual difficulties, a program repre- 
sentative of the progressive spirit and 
of the latest advances m medicine is 
presented 

During the year which has elapsed 
since the Baltimore Session, the Col- 
lege has lost by death one Master, 

^Delivered at the San Francisco Session of 
the American College of Physicians, April 
6, 1932 


twenty-five Fellows and six Associates 
It is customary to publish in the An- 
naes of Internae Medicine a bio- 
graphic sketch of each, but some losses, 
because of their significance to the Col- 
lege, deserve special mention 
Dr Reynold Webb Wilcox of 
Princeton, New Jersey, died June 6, 
1931, at the age of seventy-five years 
He was a long time Professor of Medi- 
cine at the New York Post Graduate 
Medical School and Hospital, the au- 
thor of many articles in American 
medical journals and of a well-known 
work on Materia Medica and Thera- 
peutics which ran into ten editions He 
was largely instrumental in the oigani- 
zation of the College, was a charter 
member and after the College had se- 
cured its charter on May 11, 1915, 
under the laws of the State of Dela- 
ware, he became the first president, 
continuing in that office until 1922, le- 
linquishing it then to Dr James M 
Anders of Philadelphia, but maintain- 
ing an active personal interest m the 
College 

Dr George Martin Kober, born in 
Hesse Darmstadt, Germany, lived to 
the ripe age of eighty-one years and 
served his adopted country with dis- 
tinction In the last decade of the 
nineteenth century he directed atten- 
tion to the pollution of the Potomac 
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River water as a factor in the spread 
of typhoid fever m the National Capi- 
tol, his home city, and was the first to 
point out also the part played by flies 
as carriers of the disease His activi- 
ties helped greatly to secure the legisla- 
tion and appropriations by Congress 
necessary for proper sanitation m 
Washington He remained active and 
interested m medical affairs until the 
very end of his career and the charm 
of his personality contributed much to 
the interest of medical meetings m 
which he was an attendant or partici- 
pant m discussion 

The career of Dr Francis Xavier 
Dercum, world famous neurologist, 
closed suddenly and unexpectedly at 
the age of seventy-four years as he, 
then president of the American Philo- 
sophical Society, sat in the chair form- 
erly occupied by Benjamin Franklin, 
and was about to open the 204th annual 
meeting “He died”, remarked a fel- 
low scientist, “as a scientist would 
wish” 

Dr Leonard M Murray of Toronto 
was elected to the Board of Regents 
of the College m 1923 and served the 
two terms of three years each allowed 
by the by-laws His contributions to 
our knowledge of cardiovascular dis- 
ease are well known He was only 
fifty-six when he passed away sudden- 
ly and unexpectedly in the midst of his 
career and left the memory of a 
charming personality and warm friend- 
liness with those who were privileged 
to come in contact with him 

The death of Dr Aldred Scott 
Warthin, a Master of the College, at 
the age of sixty-four closed a remark- 
able and brilliant career while still m 
full tide No single individual has 


made so great a contribution to the 
welfare and development of the Col- 
lege and the Annals of Internal 
Medicine as he Appointed editor in 
1924 he brought the Annals to a most 
authoritative position m the medical 
literature of this country The first 
four years spent by him in teaching at 
the University of Michigan, from 1891 
to 1895, were in internal medicine un- 
der Dr George Dock This colored his 
thought in later years, for no patholo- 
gist of his time thought with and for 
clinical medicine more assiduously 
or effectively than he This attitude 
rendered him particularly useful and 
acceptable as editor of the Annals 
He understood and labored for the 
interests of clinical medicine During 
the last year of his life he occupied 
himself particularly in the aims of the 
College He felt that the College was 
just entering its greatest period of use- 
fulness Shortly after the Baltimore 
Session, and a few hours before his 
death, which came unexpectedly, he 
dictated a long letter to me, charged as 
I was with the responsibility for the 
program of this present session In 
this letter he said, in part “I think 
that I would like to be on the program 
next year at the California meeting 
So many men have written to me con- 
cerning various matters pertaining to 
the College that I would like to make 
an address bearing upon the future of 
the College and its functions 
The editorial which I had in the num- 
ber preceding the meeting of the Col- 
lege apparently excited a good deal of 
thought and I am glad to see that there 
is a growing appreciation that the Col- 
lege should sometime have something 
more than mere scientific work 
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I think that there is a real opportunity 
to make the College a moie vital force 
and influence m American Medicine 
than it is at the present time ” The let- 
ter is unsigned but was forwarded to 
me immediately after his demise and 
breathed the spirit of the man What 
the concrete suggestions were we know 
only in part He had never formulated 
them completely to anyone, so far as is 
known Their spirit, however, was 
one of a positive attack on the prob- 
lems — cultural, piofessional and eco- 
nomic — facing at least that portion of 
the medical profession lepresented by 
the College They were the outgrowth 
of a rich experience and a trained and 
cultured mind No quotation from this 
editorial, detaching a part from the 
whole, would adequately represent his 
thought Rather would I refer you to 
its entirety in the Annals for Febru- 
ary, 1931 

It is a source of personal gratifica- 
tion to be able to pay tribute to the 
man who has carried these many 
months the work so abruptly relin- 
quished by Dr Warthm At a sacri- 
fice of time needed for other interests, 
Dr Carl V Weller, Professor of 
Pathology at the University of Michi- 
gan, has edited the Annals of In- 
ternal Medicine in a manner beyond 
criticism The editorial writing has 
been carried on with eminent satisfac- 
tion to all, welcome changes and im- 
provements have been made and the 
rapid growth in size, character and in- 
fluence, well under way during Dr 
Warthm’s lifetime, has continued with- 
out interruption To him we express 
oui profound gratitude for this loyal 
and effective service 

The growth of the College contin- 


ues without interi uption The mecha- 
nism by which a period as an associate 
is a preiequisite for fellowship, became 
operative with the close of the year 
1931. Time alone will demonstrate 
whether this change will accomplish its 
purpose While the College has not as 
yet become unwieldy because of size, it 
was appaient that such a time was ap- 
proaching and that it was desirable to 
prevent, in a healthy and logical man- 
ner, too rapid expansion The period 
of time required as an associate will 
give the College an opportunity to ap- 
praise the spirit and accomplishments 
of each candidate for fellowship, and 
will give the candidate an opportunity 
to learn more fully the purposes and 
service fundamental to the success of 
the College The new plan makes it 
mandatory that each candidate for as- 
sociateship be scanned with as great 
care as that formerly used in select- 
ing nominees for fellowship 

I call the attention of the Fellows of 
the College again to the opportunity 
presented in life membership While 
economic conditions during the past 
two years and more have slowed ac- 
cession in this department, those in po- 
sition to do so have an opportunity even 
greater than before Moneys derived 
from life memberships are set aside in 
a separate endowment fund, through 
which the scientific aims of the College 
will be advanced The College will at- 
tain that influence and power at which 
we aim only when its resources are ade- 
quate to accomplish its purposes The 
endowment fund may receive acces- 
sions in many ways Life membership 
should be purchased not by the few, 
but by the many Let us be reminde 
that the initiation fee is a ciedit already 
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paid toward the cost of life member- 
ship The number, instead of about 
thirty, should be three hundred and 
more Donations, small when neces- 
sary but generous if possible, should 
be a habit and not a rarity Arrange- 
ments for bequests at the death of 
members or of others interested in 
medicine should be discussed and en- 
couraged by us To those of us un- 
able to purchase life membership, I 
would suggest a bequest of an equal 
sum In Mentor tain Philanthropically 
minded friends and clients should be 
told of the opportunity for continued 
usefulness of their moneys under skill- 
ful direction by the Board of Regents 
which is a continuing body of men 
wise m the use of funds for the ad- 
vancement of medicine Such funds as 
donations or bequests to the College 
are free from gift or inheritance taxes, 
an inducement to many at a time when 
taxes of all kinds are becoming a bur- 
den Such matters as these should be- 
come subjects of free conversation with 
us, for the philanthropist often keeps 
his purposes in hiding and his gifts 
may be revealed only by his testament 
We have made a beginning, $52,400 
since 1926 This should give us cour- 
age, but it is too slow We would each 
like to see the fund in effective opera- 
tion during our lifetime With en- 
thusiasm and interest on the part of our 
entire membership, or of only a signifi- 
cant portion of it, I am confident that 
many sources not yet uncovered could 
be found for the endowment fund Ad- 
ditions of any kind, many and small, 
fewer and large, would swell it to a 
place of real power and usefulness 
As a new departure, an example of 
activity outside of the primarily ex- 


pressed purposes of the College, we 
have had this evening the presentation 
of the John Phillips Memorial Prize 
given annually by the College in mem- 
ory of that beloved physician, who 
gave his life in so tragic a manner that 
others might be saved A member of 
the Board of Regents from 1923 until 
the time of his death m 1929, he served 
the cause of Medicine and the College 
with distinction It is fitting that his 
life and work should be brought again 
to mind through the presentation of the 
prize and by an address by Dr Oswald 
T Avery, the distinguished first recip- 
ient thereof 

Our progress depends upon the de- 
votion, the intelligence and the contin- 
ued application of the coterie of men 
devoting their lives to the advancement 
of knowledge The direct financial re- 
wards for research in medicine and m 
other branches of science are pitifully 
meager and the workers are often 
seriously handicapped by lack of the 
support needed in their pursuits To 
this group of men every honor is due 
and by them every financial aid is used 
to further their research The very 
fact of devotion to their calling is an 
evidence of their earnestness of pur- 
pose Every aid rendered them brings 
its return many fold The College is 
m the forefront in its encouragement 
of scientific work Money is needed 
in order to further this and similar en- 
terprises The endowment fund, aided 
by life memberships, will exercise a 
most potent influence in this direction 

The past year has seen cancellation 
of many medical meetings and Con- 
gresses planned m Europe There the 
change in economic status has reached 
into every phase of life and this 
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restricted activity has thus affected the 
time given to consideration of the most 
fundamental human needs, of health 
and physical welfare To the west of 
us Japan and China, profiting nothing 
by the horrid experiences of newer 
civilizations, have been employing the 
age-old methods of Martian struggle, 
and medicine there is compelled to oc- 
cupy itself with binding up wounds, re- 
moving the sick and injured from the 
lines of communication and, in so far 
as possible, restoring them to their de- 
structive occupations In the mean- 
time, progress in constructive medical 
thought and effort is halted In this 
continent we are blessed with a com- 
mon language and understanding The 
long boundary between Canada and the 
United States needs no military forti- 
fication or patrol We have a common 
inheritance and understanding and for 
long have been able to adjust any dif- 
ferences of opinion by peaceful means 
We can thus continue our constructive 
efforts With our neighbors on the 
south, although handicapped by dif- 
ferences in language, we are at peace 
and will so remain Our common in- 
terests have taught us to avoid destruc- 
tive means of settling questions be- 
tween nations Our situation, there- 
fore, calls for increased effort m the 
arts of peace 

When discussing the functions of 
the College we should be reminded of 
our duties and privileges m the Amer- 
ican Medical Association, since all 
forms of activity of those licensed to 
practice medicine are there represented 
To it we individually and collectively 
give our allegiance and support Its 
great medical Join nal and Hygeia lead 
m their respective fields of general 


medicine and surgery and of popular 
hygiene Two of the major activities 
of this association are of such signifi- 
cance to medicine that they deserve 
particular mention, not only for them- 
selves but as examples of what collec- 
tive efforts in a great association may 
accomplish The first of these is that 
of the Council on Pharmacy and 
Chemistry This Council has done, 
and is doing, a service of incalculable 
value to the medical profession in free- 
ing us from the need of reliance on 
secret and proprietary preparations and 
has given us standards by which all 
remedies may be judged Not only as 
individuals but as an organization there 
should be specific and expressed ap- 
proval of the work of this Council and 
an active adherence to the principles it 
has laid down Only by strict com- 
pliance with its requirements can we 
hope to keep therapeutics on the high 
plane it should occupy, free from all 
secret remedies and with positive 
knowledge, openly arrived at, of the 
character of all therapeutic procedures 
The second major activity in the 
American Medical Association to which 
our support is due is that of the Coun- 
cil on Medical Education and Hos- 
pitals The association, together with 
the forces and organizations whose 
support it has enlisted, has been a 
major factor in placing medical educa- 
tion on the high plane it now occupies 
m most states The elimination, now 
almost complete, of the low standard 
commercial medical schools and the 
establishment of standards more nearly 
uniform throughout the country has 
been a service of prime importance In 
the matter of hospitals the activities of 
the Association has been limited largel) 
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to the educational aspect, the training 
of internes, and the opportunities for 
special training for residents The im- 
portant function of standardization of 
hospitals was assumed by the American 
College of Surgeons while the Associa- 
tion slept, and before our own organi- 
zation, to represent medicine as that 
college represents surgery, was devel- 
oped All credit is due that college for 
its enterprise and for the energy with 
which its standardization project is car- 
ried out, but the anomaly of surgeons 
posing the standards for the physician 
is apparent to anyone who has the wel- 
fare of the whole profession, and of 
the patient as well, in mind It is 
probable that only the assumption of 
greater responsibility by the American 
Medical Association will help to cor- 
rect this unbalanced state of affairs 
Renewed attempt to further the inter- 
ests of medical service in standardized 
hospitals may yet avail In spite of this 
disadvantaged position of internal 
medicine at the present time, the public 
is acquiring a growing appreciation of 
the part to be played by hospitals in 
diagnostic and medical forms of ser- 
vice While it is, undoubtedly, true 
that in many hospitals surgical service 
is the chief aim, it is equally true that 
the growing complexity of equipment 
necessary for adequate medical service 
is forcing the patient with non-surgical 
disorders into the hospital where the 
proper equipment can be provided and 
more effective study made 

Is it possible that there is a distinc- 
tion between the medical and surgical 
interests of a patient ? I cannot agree 
that there is The interest of the pa- 
tient demands, except in emergencies 
and with the diagnosis readily made, a 


thorough survey to discover first of all 
the character and the sum of conditions 
and disorders present and, secondly, 
not primarily, the therapeutic proced- 
ures to be applied The degree of skill 
and experience necessary for the solu- 
tion of a diagnostic problem is just as 
great as for the performance of an op- 
eration There has been a tendency 
to foster the idea that long training and 
special experience are necessary to 
make a surgeon, but that anybody can 
make a diagnosis, or can carry out 
medical lines of therapy with tolerable 
accuracy In fact, during the last two 
years, particularly, it has been a source 
of some amusement, if not pain, to see 
some of our erstwhile surgical con- 
freres indulging m the mysteries of 
digitalis, the diuretics and some of the 
rest of our wellworn armamentarium 
m the intervals between their now all 
too infrequent operations At some 
time m the near future it may be neces- 
sary for some organization, either this 
or the American Medical Association, 
to insist upon an adequate recognition 
of medical, as well as of surgical, val- 
ues m hospital service It is to be 
hoped that the invitation to that end 
may be given by the organization which 
has so far kept that function to itself 
By this means a service of greater val- 
ue, both to the medical and surgical in- 
terests of the patient, could be per- 
formed 

The primary purposes of the Col- 
lege are well set forth in our constitu- 
tion There has been much discussion 
as to additional activities a bod> such 
as this might well undertake To the 
present it has been thought advisable 
to concentrate on making the founda- 
tion sound and sure, and on assuring a 
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membership representative and inclus- 
ive of the men m the United States and 
Canada best fitted by character and 
training to understand the problems of 
our special fields Standards of char- 
acter and attainment have been set but 
there has been no thought of limita- 
tion in numbeis As a result of this 
policy the College has attained in the 
sixteen years of its existence a position 
of influence in internal medicine The 
annual session has been the outstanding 
and most valuable meeting of the year 
The clinics and demonstrations at the 
place of meeting by the men of the 
schools and hospitals have given those 
attending the session an insight into 
the character and breadth of the medi- 
cal work in each of the great cities vis- 
ited, thus giving an opportunity to 
each Fellow to compare the work in 
his own locality with that m widely 
scattered medical centers throughout 
the country This in itself is one of 
the most valuable features of our ses- 
sions 

At this point I should like to call 
your attention to the extraordinary 
depth and breadth of the clinical pro- 
gram arranged here in San Francisco, 
and to thank, for the College, Dr Wm 
J Kerr, who has filled with distinction 
the position of General Chairman 

With the cultural background of the 
Fellows of the College it is natural that 
the history of medicine should receive 
considerable attention and should have 
at least some place in our program In 
this, and the two sessions preceding, 
we have given it more attention than 
in previous years and have sensed a 
favorable response on the part of the 
membership This year we find this 
stimulating and wholly enjoyable ac- 


tivity of many of our Fellows exem- 
plified not only m the general sessions, 
but also in the series of exhibits and 
papers on medical history m the clini- 
cal sessions Historical considerations, 
however, can claim only a minor por- 
tion of our time and other organiza- 
tions among medical men are giving it 
more serious attention To them we 
extend every aid and encouragement 
We glory m our past, not only re- 
mote, but so immediate that it may be 
called the present The achievements 
of medical science need no catalogue 
here The conquests of infectious and 
other forms of preventable disease, the 
consequent prolongation of life, the 
prompt application of all forms of sci- 
entific discovery to our problems as we 
have cast off the cloak of mystery once 
worn, have all placed medicine m the 
forefront of this progressive age Our 
scientific problems loom large, but are 
being attacked by the best minds on 
every hand The serious difficulties 
confronting us as a profession today 
lie as much m the social as in the scien- 
tific field 

Broad and vexing questions in what 
may be called the field of medical eco- 
nomics are constantly arising Their 
solution needs wise and unselfish lead- 
ership The medical profession is tak- 
ing what is believed to be its proper 
part in the five year study of the Com- 
mittee on the Costs of Medical Care 
Some results of these studies have ap- 
peared from time to time and the five 
years allotted will have elapsed at a 
relatively early date Some definite 
recommendations will be made It 
is hoped that some new applications of 
our age-old principles will be suggested 
and that some new, or so far relatively 
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untried, methods of organization will 
receive attention and may be recom- 
mended, at least for trial That the 
committee can solve, even within a five 
year period, all of even the major ques- 
tions posed is not within the bounds of 
human possibility 

The existence of the committee has 
made the public more acutely aware of 
our economic shortcomings than of our 
virtues, and whether we wish it or no, 
forces not of our own choosing will 
attempt to invade what we believe to 
be properly our domain The para- 
mount interest is that of the public 
Public interests are often expressed in 
the form of legislation, but legislative 
bodies aie notoriously lacking m an 
appreciation of medical values and it is 
only when guided, or driven, by an 
aroused medical opinion that legisla- 
tion actually in the public interest has 
been secured One doubts legislative 
wisdom in the medical field, or for that 
matter in any other field where science 
is involved One needs only to cite the 
legislation involving cults m most of 
our states for illustration 

Dr Ray Lyman Wilbur, writing as 
Chairman of the Committee on the 
Costs of Medical Care, states pointed- 
ly that the achievements of medical 
science must be made available to all, 
that the only way this can be done is 
through organization, that the organi- 
zation of medical facilities will be pain- 
ful to some even if necessary, and that 
we must make many shifts and changes 
in our thinking if adequate medical ser- 
vices are to be made available at reas- 
onable cost to the citizens of this coun- 
try Two questions arise What shall 
be the forms of those organizations 7 
Shall they be determined by states or 


communities, or shall they be by medi- 
cal men themselves 7 

The various ways in which organi- 
zation may affect medical service as it 
relates to disease and disability, 1 e, 
to the practice of medicine, may be 
thought of as in four great groups 
1 The state and other political 
units which already provide for certain 
medical needs of the public Among 
these is custodial care of the insane and 
the incompetent There is provision 
for isolation of those whose infectious 
disease would otherwise be spread 
throughout the community There is 
the study and control of public health 
relations, and there is, finally, medical 
service in all its forms for the indi- 
gent In all these ways the state, 
through organization, can provide 
service better than the individual 
Many people affected by these services 
could pay for them if necessary, but 
with the public needs paramount it is 
clear that the state can perform the 
service with the welfare of the state m 
mind It is only when the state pro- 
poses to serve m other ways the indi- 
vidual who is able and desires to pay 
for individual medical service that we 
take notice In the medical mind, the 
extension of state medicine beyond the 
needs of police power, public health 
and public seivice is inadvisable, 
largely because of the knowledge that 
it will do away with the valuable per- 
sonal relation between physician and 
patient, necessary if the interests of 
the patient are to remain primary 
2 Lay organizations, lodges, bene- 
fit associations and the like have grown 
in. this country, and in many instances 
continue to grow in spite of the oppo- 
sition of the medical profession in the 
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locality In a few instances only have 
they succeeded in maintaining the high 
level of professional attainment we 
seek to guard In these organizations 
the continued employment of medical 
men is subject to many considerations 
other than their ability to deliver an 
adequate service Insurance companies, 
either in relation to such activities as 
life, health and accident insurance, or 
as a new project of hospital or sickness 
insurance, or a combination of both, 
are becoming interested Probably be- 
cause there is no firm actuarial basis 
for premiums, and because the past ex- 
perience in disability benefit is unfavor- 
able, the old line life insurance com- 
panies seem to be reluctant to enter this 
field The work of the accident insur- 
ance companies is principally in the 
protection of their policy holders and 
we may expect no constructive efforts 
from that source In all these fields 
the primary control is lay, rather than 
medical The medical man is the em- 
ployee and not the principal In all 
these organizations, the cost is met by 
prepayment of a fixed charge, which, 
though it may be varied somewhat 
from time to time as the result of ex- 
perience, is nevertheless relatively 
stabilized 

3 Hospitals are more and more 
providing centers about which medical 
men may group themselves The inter- 
relations of the members of the staff 
are often only those of proximity, but 
more and more close ties of interest are 
being formed with the hospital as a 
center It seems quite probable that 
valuable development along these lines 
can be fostered and that common in- 
terests, with more or less definite co- 
ordination, can be built in and around 


these institutions In teaching hospi- 
tals a staff of salaried whole- time men, 
teaching and practicing the various 
specialties and covering the entire field, 
is practicing group medicine When in 
a state owned public hospital with such 
a staff the number of individuals treat- 
ed is not limited by the needs of ma- 
terial for teaching, then the institution 
is furnishing a form of state medicine 
An intei esting form of group medicine 
often closely related to teaching hos- 
pitals is seen in the Student Health ser- 
vices in many of our large colleges and 
universities 

4 Physicians are organizing in 
many and various ways to manage their 
own affairs as they relate to the prac- 
tice of their profession In some in- 
stances such organization involves only 
a combination of facilities in hospitals, 
or m more or less loose aggregation, 
for the purpose of securing laboratory 
and technical service The formation 
of more closely knit groups in private 
clinics has been a development in re- 
cent years In such groups, either re- 
lated to or separate from hospitals, the 
personal relation between physician and 
patient will be maintained These 
groups are formed primarily for the 
purpose of providing every needed fa- 
cility for fact finding and for closer 
integration of the work of one special- 
ty with another In a properly consti- 
tuted group each man may be said to 
have a dual function The first is as a 
specialist in his chosen field, the sec- 
ond is as a general practitioner guiding 
and conserving the interests of his par- 
ticular patients Specialism in a group 
becomes less hard and fast than when 
a man is practicing alone and the spe- 
cialist m a well constituted group be 
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comes more of a general practitioner 
than he ever would practicing his spe- 
cialty alone Group medicine will be 
in favor with the physician only when 
he realizes that he can be a part of it, 
and that his facilities can be thus 
enormously increased in a manner us- 
ing each to its capacity Without some 
such mechanism the physician cannot 
own and control his laboratories and his 
apparatus without an undue and often 
depressing financial burden The group 
in its ideal form represents an expan- 
sion of the partnership principle, and 
allows a community of interest among 
medical men obtained in no other way 
In a recent discussion of some eco- 
nomic considerations influencing the 
future of the practice of medicine, at 
the Annual Congress on Medical Edu- 
cation, Medical Licensure and Hos- 
pitals held m Chicago in February, 
Hugh Cabot, in addition to consider- 
ing the various groupings possible m 
medicine much as m the forms out- 
lined above, made the suggestion that 
“big business” could make a valuable 
contribution to the forms of medical 
service We will grant at once that 
the dollars made in big business can 
be put to work for human welfare in 
forms of medical service This has 
been abundantly demonstrated through 
the many bequests already made, and 
through the great foundations now m 
operation That the methods of ac- 
cumulating those dollars could well be 
used m medicine seems impossible The 
ideals and practices of big business and 
of medicine are in many ways diamet- 
rically opposed If by big business 
there is any implication that a corpo- 
ration could practice medicine as a cor- 
poration, it is to be hoped that question 


is already settled in the negative 
Business advertises itself by headlines 
with an eye to selling the product 
Medicine desires to advertise itself only 
by the character of its service and re- 
sults When medicine advertises for 
sale that which the great bulk of the 
public wants, which is a cure and a 
cure only, it is open to a conviction of 
misrepresentation The cure cannot 
be guaranteed In the mind of the 
public, as well as in the mind of the 
medical profession, big business does 
not represent the ideals for which 
medicine should stand The dominating 
influence should be that of service and 
not that of the financial return 

Speaking broadly, the economic prin- 
ciples underlying the provision of med- 
ical service will be determined either by 
the medical profession or by politicians 
In the past we have been most influen- 
tial m determining our qualifications 
and in setting high standards for our- 
selves, but having accomplished this, 
pressure from without — political pres- 
sure if you will — has left us woefully 
surrounded with a fringe of inade- 
quately prepared cultists, whose chief 
claim to following lies in hasty and 
correspondingly faulty methods of ap- 
proach to the problems of the sick and 
disabled The cults and quacks rely 
upon salesmanship rather than service 
to secure their following We have 
been content to rely upon service and 
are probably, as a whole, the worst 
salesmen m the world I would not put 
salesmanship above service To do so 
would be to lower ourselves to the level 
we decry It is true, however, that too 
large a portion of the public fails en- 
tirely to understand our attitude and is 
too little aware of the solid foundation 
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on which the science of medicine rests 
We are forced to recognize the fact 
that we have not adequately presented 
our point of view, or the real signifi- 
cance of our service to the public as a 
whole This presentation cannot be 
made and controlled by individuals, for 
when so done personal interests creep 
m and the interests of the profession, 
as of the public, are likely to become 
secondary The task of an adequate 
presentation can be performed only by 
and through the organized bodies rep- 
resenting medical opinion freed from 
individual concerns 

In England and Germany the impo- 
sition bv legal enactment of certain in- 
tolerable and debasing conditions has 
been due in largest part to the refusal 
or failure on the part of the medical 
profession in these countries, to meet 
in adequate form the fundamental 
medical needs of the peoples involved, 
or at least to show clearly where these 
needs are met Whether or no legis- 
lative enactment of similar character 
lies before us we do not know Since 
with us medical legislation lodges, for 
the most part, with each of the forty- 
eight states m the Union it is not prob- 
able that there will be any attempt at 
countrywide legislation of a similar 
character We are confronted today, 
however, with the prospect of an enor- 
mous expansion of state medicine and 
hospitalization by those seeking gov- 
ernment relief of non-service disability 
in Veterans’ Hospitals and Bureaus 
This project is being fostered political- 
ly m spite of the fact that the number 
of hospital beds now available in the 
country is adequate for the needs and 
that there are at hand methods of se- 
curing adequate medical service for the 


veterans, other than by the provision 
of new hospital beds These methods 
would meet the needs, would provide 
better service without removing the in- 
dividual from his immediate locality — 
an expensive and disruptive procedure 
— and at the same time would avoid an 
enormous addition to the already over- 
weighted tax burden 

It may be that we are fortunate m 
this country m the fact that medical 
legislation lodges with the States and 
this fact may minimize the tendency to 
crank legislation since the questions in- 
volved are brought more nearly home 
to the people concerned Further, an 
experiment in medical economics 
shown to be impractical in one state 
can be avoided by others 

In studying the needs of our pro- 
fession, it is well to bear in mind that 
we exist primarily not for our own 
welfare, but to provide a certain ser- 
vice to the public The public interests 
are paramount and come before our 
own In the statement of principles of 
medical ethics they are declared to be 
primarily for the good of the public 
and we should bear in mind in every 
consideration that only in the degree 
that we serve the public needs can we 
hope for, or receive, public approval 
In planning our relations to the public, 
however, there is a question to which I 
should like to invite your attention. It 
is this Who is best fitted to under- 
stand the needs of the public when 
considering the forms of medical ser 
vice’ Is it the physician as representa- 
tive of the medical profession, or is it 
the politician as a representative of 
the public, where, after all, final action 
will be lodged Occupied as we are 
with better things, we are too prone to 
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beheie that our point of view from its 
own weight and rectitude will prevail 
The man, or the profession, that relies 
alone on these essential features to ad- 
vance his cause, is doomed to disap- 
pointment Foi success tn the econom- 
ics of medicine, as well as m the science 
and ait, the master word is woik 

It seems clear that if we, as a pro- 
fession, can command effective leader- 
ship and exhibit wisdom and capacity, 
we can continue to provide in adequate 
form and with proper costs the needed 
service This will require constructive 
statesmanship and unending effort By 
these means the danger of political 
control, of debasing conditions and of 
state medicine can be greatly mini- 
mized , and if they are avoided, it will 
be by these means alone 

The American College of Physicians 
will continue to stress the importance 
of adequate training as preparation for 
service m medicine It will continue 
to put character m the forefront of re- 
quirements of the physician Medical 
science will be served and every effort 
will be made to encourage those who, 
without thought of self, labor unceas- 
ingly m the laboratories and in the 
wards that the boundaries of knowl- 
edge may be extended 

The study of the history of medicine 
will be encouraged and the cultural 
value of a knowledge of our past will 
receive recognition Knowledge, and 
the power that knowledge gives, will be 
fostered at every opportunity These 
aims have become a part of the things 
for which the College is known to 
stand 

Is it time that the College should 
move out from this more delightful 


realm into a consideration of fields not 
only cultural but economic ? If we 
were living only so long ago as the date 
of our charter we could, with perfect 
equanimity and justification, limit our 
deliberations to the quieter and more 
enjoyable features of our profession 
It would be a joy to step into the study, 
the laboratory or the ward and to let 
our considerations be confined within 
those walls If we could be sure that 
the walls would continue to shelter us 
this might be a safe procedure It 
would certainly be the most delightful 
life to most of us 

Sixteen years, however, have led us 
into an era of changes in the economic 
structure more rapid than we yet real- 
ize Like all life, medicine is not static 
but is dynamic Its dynamic power, 
however, is only what we, collectively 
and individually, make it With an 
active and virile membership reaching 
into every corner of the land it is neces- 
sary that we give consideration, not 
only to our science, our culture and 
our comfort, but that we take an active 
part m the changes in the economic 
structures on which we stand Our 
part can best be the encouragement of 
the method of science, the processes of 
trial and error in fitting the service of 
medicine to the needs of the commun- 
ity Medical knowledge has been won 
by long and arduous application The 
road by which we can arrive at an equal 
understanding of the economic values 
in medicine is equally long There can 
be no loitering if we are to continue to 
lead There is much to learn along the 
way and it is only by entering the path 
that we can expect to follow it 
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THE SAN FRANCISCO SESSION 
OF THE AMERICAN 
COLLEGE OF 
PHYSICIANS 

As the special tram of the American 
College of Physicians made its way 
westward, gathering small increments 
at various junction points but with its 
total passenger list not exceeding sev- 
enty-five persons, the statement was 
frequently heard that it was exceed- 
ingly unfortunate that for this year 
of all years a far-western city had been 
chosen as the place of meeting of the 
College. Pessimistic prophecies were 
voiced as to a probable failure of at- 
tendance for it seemed very evident 
that Fellows from the Middle West 
as well as from the East were finding 
it impossible to make the journey The 
postponement of various European 
congresses was mentioned frequently 
as indicating the difficulties facing such 
organized endea\ors Yet when San 
Francisco was reached and there was 
opportunity to circulate among the 
gathering throng it was evident that 
pessimism was ill-founded This be- 
came a certainty when at session after 
session of the general meetings the 
Ballroom of the Palace Hotel was 
found to be filled to capacity Official 
figures of the registration at the Six- 
teenth Annual (San Francisco) Clini- 
cal Session are now available The 
tola! attendance was 1,585, consisting 
of 132 visiting ladies, 107 exhibitors 
and 1,316 members and guests It is 


true that the attendance was largely 
contributed to by those resident in the 
Pacific States, who furthered the suc- 
cess of the undertaking by their com- 
mendable zeal and loyalty Yet the 
wide geographical distribution of those 
registering was a source of surprise 
and of gratification The only states not 
represented in the attendance were 
Alabama, Arkansas, Georgia, New 
Hampshire, Rhode Island, South Caro- 
lina, Virginia, and Wyoming China, 
Hawaii, and Panama were each repre- 
sented by a single registrant In order 
of numbers attending from each state, 
California was first, Oregon, second; 
Washington, third ; Minnesota, fourth , 
Pennsylvania, fifth, and New York, 
sixth 

The General Sessions have estab- 
lished an impression, which has been 
voiced by many, that taken collectively 
they constitute the outstanding annual 
e\ ent m Internal Medicine m this coun- 
try The San Francisco Meeting went 
far to confirm this feeling. The wealth 
of material, the general excellence of 
presentation, and the skillful grouping 
of related subjects all showed the wis- 
dom with which the program was or- 
ganized The sustained attendance 
throughout meetings which were rather 
too long, and too hurried, showed that 
the General Sessions were appreciated. 

q'jjy richness of tlx clinical material 
which Sait Francisco and the neigh- 
boring communities *et be fore their 
visitor^ tmt'.t be mentioned aNo Man- 


1552 



Editorials 


1553 


bers and guests were in a more or less 
constant state of mental unrest in en- 
deavoring to choose among the many 
programs offered On the clinical pro- 
grams there were about 500 presen- 
tations Herein has developed a source 
of embarrassment for the Editor of 
the Annals as well In its present 
convenient size, with the scientific ma- 
terial limited to approximately 1,500 
pages for a year, the Annals can pub- 
lish about 140 papers in each annual 
volume The General Sessions pro- 
vide about 65 papers, which are consid- 
ered primarily to belong to the College 
and already earmarked for the An- 
nals, if suitable Due consideration 
must be given to the continual influx 
of manuscripts throughout the year 
from which choice must be made, for 
the pages of the Annals must not be 
restricted to material presented at the 
Annual Session If, from this group 
of material, an amount is chosen equal 
to that derived from the General Ses- 
sions, it is evident at once that but few 
papers from the clinical programs can 
be published This is greatly to be 
regretted for many of the clinical pre- 
sentations have been quite as signifi- 
cant and as admirably done as those 
upon the general program So great 
is the total volume of material availa- 
ble that any increase in the size of the 
Annals, within reasonable limits, 
could not appreciably relieve the situa- 
tion 

CIVIC PRIDE AND PUBLIC 
HEALTH 

Municipalities may properly boast of 
their natural advantages, their parks, 
public buildings, and commercial and 
industrial development, but one of the 
best measures of the intelligence, so- 


cial-mindedness and governmental effi- 
ciency of a community is its public 
health record Too often claims m this 
field are presented only as generali- 
ties, expressed by such terms as ‘heal- 
thy/ ‘healthful/ or ‘salubrious’ The 
Journal of the American Medical As- 
sociation has rendered an important 
service m this respect by the publica- 
tion of an annual comparative survey 
of the typhoid fever death rates m the 
large cities of the United States The 
twentieth report* in this series has re- 
cently appeared It is particularly the 
group of food- and water-borne dis- 
eases which would appear to provide 
the best index of the success of the 
public health endeavor of a community 
In the report of the survey to which 
reference has been made, twelve cities 
of more than 100,000 population are 
placed on the honor roll as having had 
no deaths from typhoid fever during 
the year 1931 These are Cambridge, 
Des Moines, Fall River, Flint, Long 
Beach, Lynn, Reading, Somerville, 
South Bend, Utica, Waterbury, and 
Wichita Fifty additional cities had 
rates ranging from 01 to 19 deaths 
per hundred thousand, and five of 
these reported that all of their typhoid 
deaths were of nonresidents The non- 
resident deaths create a problem for it 
is obviously as unfair to exclude cer- 
tain of them as it is to include all 
A uniform and fair method of distrib- 
uting them is not available Another 
element of unfairness is introduced by 
the necessary inclusion of the post-va- 
cation cases This problem is world 
wide It is the chief source of typhoid 

-iypho.d in the large cities of the United 
States in 1931, Jr Am Med Assoc, 1932, 
xcn, 1550-1552 



1554 


Abstracts 


morbidity and mortality in many large 
cities — Vienna, for instance Perhaps 
the inclusion of deaths from typhoid 
fever in the resident population when 
the infection has been acquired away 
from home, is justifiable on the giound 
that the community shares the respon- 
sibility of secunng piotective vaccina- 
tion for its citizens who seek a moie 
primitive mode of life foi their vaca- 
tion period So low is the total num- 
ber of deaths fiom typhoid fever in 
most communities, a single sharply lo- 
calized outbreak may play havoc with 
an otherwise good record Twenty 
out of the thirty-one deaths m Cleve- 
land in 1931 occurred in an outbreak 
at the State Hospital for the Insane 
This institutional epidemic gave Cleve- 
land a rate of 3 4, while without it the 
rate would have been 12 A low rate, 
i e , less than 1 0 per hundred thous- 
and, in a large city may indicate a 
greater achievement than a 0 0 rate in 


a community of much smaller size The 
most giatifying results are those which 
show a consistent improvement over a 
period of years in the course of which 
a relatively high rate has been brought 
down to the minimal figures of the 
first rank Milwaukee, for instance, 
has changed a rate of 27 0 for the 
period 1906-1910 to 0 3 for 1931 Chi- 
cago had a rate of 15 8 in 1906-1910, 
and of 04 in 1931 Cincinnati has 
advanced from a rate of 30 1 in 1906- 
1910 to 04 in 1931 Many such ex- 
amples exist Comparative studies of 
the type presented in this survey lead 
to a very proper spirit of emulation 
among municipalities This stimulat- 
ing analysis can be applied not only to 
morbidity and mortality from infec- 
tious diseases but also to such public 
health problems as arise from automo- 
bile accidents, injuries associated with 
crimes of violence, and suicide 
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Cancer and Tuberculosis , with some Com- 
ments on Cancer and Other Diseases By 
Edwin B Wilson and Helen C Maher 
(Am Jr of Cancer, 1932, xvi, 227-250 ) 
From pathological and epidemiological evi- 
dence opinions at variance with one another 
have been arrived at in respect to the simul- 
taneity of cancer and tuberculosis Some 
have maintained that cancer and tuberculosis 
are antagonistic, some that one disease fa- 
vors the occurrence of the other, and some 
that the incidence and progress of the two 
conditions are independent (This question 
has been considered previously in the An- 
nals 1929, m, 495-500, and 1929, m, 501 ) 
The difficulties involved in arriving at a 
sound judgment and the various statistical 
fallacies which must be avoided or mini- 


mized are considered in the course of a 
mathematical treatment of the problem It 
was concluded that there seems to be little 
or no evidence in favor of an antagonism 
or dissociation between cancer and tuber- 
culosis and a considerable variety of evi- 
dence in favor of a slight degree of positive 
association between the two Until better 
estimates of morbidity rates are available 
one should not be dogmatic over the matter 
and may well admit that for practical pur- 
poses cancer and tuberculosis may be re- 
garded as independent There seems to be 
considerable evidence that cancer of the 
esophagus is associated with pulmonary tu- 
berculosis, as might perhaps be natural i 
the condition resulted m a long-continued 
malnutrition At present there seems to e 
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no material which should lead to a judgment 
as to whether cancer and tuberculosis tend 
to originate in the same persons because of 
constitutional diathesis, or whether the as- 
sociation might result merely from an inva- 
sion of one of the processes by the other 
or a lowered resistance to the progress of 
one of the diseases owing to a debilitation by 
the other 

Lead Poisoning m Children Bj H S 
Mitcheia, MD (Canad Med Assoc 
Jr , 1932, xxvi, S46-S49 ) 

Lead poisoning in children exhibits certain 
peculiarities which require emphasis Unlike 
the usual occupational hazards of adults, the 
exposure is more subtle The juvenile sys- 
tem reacts more severely to a much smaller 
exposure, and the manifestations of intoxica- 
tion are different Except in rare instances 
of food-poisonmg, lead is usually acquired 
as a manifestation of pica Lead painted 
chairs, toys, and cribs [also porch railings, 
Editor] usually furnish the source Such 
objects may be found to be devoid of pamt 
in the areas which can be reached by the 
mouth Children with lead poisoning are 
usually more or less irritable, but they sel- 
dom complain of colic Constipation is 
almost invariably present, but seldom re- 
marked upon by the parents unless they are 
questioned about it There is usually some 
pallor A lead line may be present, but less 
constantly than m adults Peripheral neu- 
ritis frequently develops, and the legs are 
more often attacked than the upper extremi- 
ties, in contrast to adult cases Most im- 
portant of all are the frequent cerebral mani- 
festations which may be abrupt in onset 
Two cases are presented illustrative of lead 
poisoning m children One was referred 
as a case of poliomyelitis because of wrist- 
and foot-drop, and the other for generalized 
convulsions of sudden onset The second 
case showed a heavy epiphyseal line upon 
x-ray examination Treatment is discussed 
with due regard to the principles of prelimi- 
nary concentration and fixation of the lead 
in the bones (especially important in pres- 
ence of neurological crises) and subsequent 
slow elimination. 

Coronary Disease in 100 Autopsted Dia- 
betics By M H Nath anson, MD 


(Am Jr Med Sci, 1932, clxxxni, 495- 
503 ) 

Since the discovery of insulin, the clinical 
picture of diabetes has been changing 
Whereas before, malnutrition, infection, 
acidosis, and coma were the chief dangers, 
vascular disease is now playing a greater 
part Joslm has reported that since the in- 
troduction of insulin the deaths from vas- 
cular disease in diabetics have increased from 
28 to 47 per cent In the present study the 
records of 100 diabetics were analyzed with 
special reference to the cardiovascular pa- 
thology The coronary arteries were con- 
sidered as diseased only when there was 
marked sclerosis with definite narrowing and 
partial obliteration of the lumen of one or 
more large branches The results were con- 
trolled by comparison with the incidence of 
coronary sclerosis in general autopsy mate- 
rial The entire series of 100 autopsies upon 
diabetics showed an incidence of severe 
coronary disease of 41 per cent Above the 
age of 50 years the incidence is 52 7 per cent 
as compared with 8 per cent in a series of 
non-diabetics of the same age The fre- 
quency of coronary disease was found to be 
almost as high among the female diabetics 
as among the male In diabetics with gan- 
grene, the incidence of coronary disease was 
higher than in the uncomplicated cases The 
essential cardiac lesion m diabetes is coro- 
nary sclerosis Other types of cardiac dis- 
ease are of relatively rare occurrence 

Renal Function m Exophthalmic Goiter and 
Myxedema By J Lerjian, M D , and A 
J Brogan, M D (Endocrinology, 1932, 
xvi, 251-256 ) 

Because of a number of circulatory an- 
titheses between exophthalmic goiter and 
myxedema it seems probable on purely a 
priori grounds that the effect would be to 
increase renal function in exophthalmic goi- 
ter and to decrease it in myxedema A total 
of 75 patients with exophthalmic goiter and 
22 with myxedema were tested by means of 
the phenolsulphonephthalem test as described 
by Rowntree and Geraght> It was found 
that the renal function of myxedema patients, 
as determined by this method, is slightly but 
consistently lower than that of exophthalmic 
goiter patients in all age groups except in 
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the group 60 years of age and over The 
function in both diseases is probably within 
normal limits In exophthalmic goiter renal 
function varies with age Up to the age of 
50 the function is more or less constant, but 
after 50 it diminishes rapidly In the smaller 
group of myxedema patients studied, such a 
correlation with age did not appear No re- 
lationship was found between the degree of 
phthalein excretion in exophthalmic goiter 
and myxedema on the one hand and the 
basial metabolic rate or the degree of anemia 
on the other A slight relationship between 
phthalein excretion and pulse pressure was 
found in myxedema only Thus the data 
presented offered no support to the concept 
that permeability of renal tissue is signifi- 
cantly altered in hyperthyroidism or myx- 
edema 

The Dynamic Bronchial Tree By Charles 
C Macklin, M D (Am Rev Tubercu- 
losis, 1932, xxv, 393-417 ) 

An attempt is made to visualize the locus 
of pulmonary tuberculosis The purely con- 
ducting part of the bronchial tree (that is 
everything up to, and including, the fine, 
smooth-walled bronchioles) is envisaged as 
undergoing a lengthening with inspiration 
and a shortening with expiration, and the 
details of this process are explained with 
diagrams The peculiar shape and mode of 
action of the pleural cavity make it necessary 
to shift the lower part of the lung during 
inspiration m a downward, forward and out- 
ward direction, if the part above and behind 
the hilum is to expand properly The root 
of the lung is of very great importance in 
this movement, of which the reverse phase is 
seen in expiration It is suggested that the 
normal flexibility of the root may be im- 
paired from disease processes, and that this 
will hamper lung ventilation, especially in 
that part lying above and behind the hilum 
The advisability of ascertaining the normal 
range of movement in the root, particularly 
in children, is stressed, and the possible rela- 
tion of interference with this movement to 
pulmonary tuberculosis advanced (Author’s 
abstract ) 

A Thyroid Hormone in the Blood and JJnne 
m Graves' Disease By Leo R HimmEl- 


bErger, PhD (Endocrinology, 1932, xvi, 
264-266 ) 

In addition to applying the biological test 
described by Dresel to the blood of 24 pa- 
tients diagnosed clinically as exophthalmic 
goiter, the urine of 17 of the same group 
was similarly investigated In but 13 of 
these did the mice live to complete the test 
The hormone test on the urine was positive 
in 10, indefinite in 1, and negative in 2 
These two patients lacked the lymphoid 
tissue in the thyroid which is considered in- 
dicative of Graves’ constitution It was 
concluded that when the blood serum or 
urine from patients with Graves’ disease is 
injected into mice, a substance capable of 
disturbing liver function can be demon- 
strated In the limited number of cases 
studied, the presence of the hormone was 
found to parallel the presence of lymphoid 
tissue in the resected thyroid glands, thus 
lending further support to the view that 
lymphoid areas are an essential part of the 
pathological picture in Graves’ disease It 
is suggested that the demonstration of this 
hormone in the urine or blood serum might 
be useful as an aid in differential diagnosis 
and that the method should prove to be of 
value in the experimental study of Graves’ 
disease 


The Distribution of Blood Cholesterol m 
Cancer By Helen R Downes, PhD, 
and George T Pack, M D (Am Jr of 
Cancer, 1932, xvi, 290-296 ) 


Various studies of the cholesterol content 
the blood in cancer have been undertaken 
>m time to time One of the most promis- 
f results was the observation of Mattick 
i Buchwald, in 1928, that m 85% of the 
) cases of cancer studied by them, the 
flesterol content of the plasma was found 
be higher than that of the whole blood, 
ule 80% of the healthy persons studied 
iwed this relationship reversed In the 
:sent investigation it was found that there 
s no constant relationship between the 
icentration of cholesterol in the whole 
iod and in the plasma m a series of W 
;es of malignant tumors and allied blood 
eases The cholesterol content of the 
od was not increased above normal in the 
:sence of cancer 
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The Practitioners Library of Medicine and 
Surgery Supervising Editor, Georgs 
Beumer, M A (Yale), M D , F A C P , 
David P Smith Clinical Professor of 
Medicine, Yale University School of 
Medicine, Consulting Physician to the 
New Haven Hospital Volume I Anat- 
omy and Physiology as Applied to Prac- 
tical Medicine Associate Editors Harry 
Burr Ferris, BA, M D , E K , Hunt 
Professor of Anatomy, Yale University 
School of Medicine, and Howard W 
Haggard, M D , Associate Professor of 
Applied Physiology, Sheffield Scientific 
School, Yale University xlvi + 1271 
pages, 344 illustrations Volume II The 
Technic of Clinical Medicine Associate 
Editor, John T King, Jr, AB, MD, 
F A C P , Associate m Clinical Medicine, 
Johns Hopkins University School of Medi- 
cine xlu -f- 984 pages, 227 illustrations 
1932 D Appleton and Company, New 
York and London Price $10 00 a volume 
The two volumes under review are the 
first to be issued m The Practitioners Li- 
brary of Medicine and Surgery The entire 
set will consist of twelve volumes of which 
the last will be a composite index Although 
each volume covers a unit area m the field 
of medical practice the entire set is so corre- 
lated as to present all that the editorial staff 
considers fundamental and essential There 
are certain objections that are currently 
urged against such encyclopedic systems of 
medical practice, such as that they soon be- 
come out of date and that, after all, the 
very point upon which one wishes informa- 
tion is seldom covered These objections of 
necessity have something of truth m them 
But carefully selected material brought up 
to date by those who are experienced in its 
practical applications is rarely set aside 
within a short period of time No one 
expects a medical text to be a complete 
guide throughout a lifetime Judged as a 
piece of laboratory equipment, such a set 


as The Practitioners Library should be ex- 
pected to depreciate, but the practitioner 
will find that the rate of depreciation to be 
charged off is very much less than that 
which he must apply to most of the me- 
chanical aids which he puts m his garage 
and m his examining room As to complete- 
ness, each of the more than two hundred 
contributors has been chosen for his special 
fitness for presenting his subject That 
must be the chief earnest of inclusion of 
the essentials Brief bibliographic lists at 
the end of each chapter direct the reader 
to the chief sources of more detailed infor- 
mation This set is not planned for the 
medical teacher or investigator m close con- 
tact with a large medical library Rather, 
as its title states, it is for the practitioner 
For him such a work is nearly indispensable 
It is quite impossible for him to surround 
himself with separate monographic works to 
cover the entire field of his work Even 
if he has many of them at hand, he can 
have a working familiarity with but a few 
Hence is evident the value of an elaborately 
indexed, well-considered presentation of the 
entire range of medical practice. 

Volume I Anatomy and Physiology as 
Applied to Practical Medicine Seven chap- 
ters are devoted to anatomy and twenty to 
physiology Any detailed consideration is 
impossible The authoritative position of 
the authors responsible for the individual 
chapters is indicated by the fact that Daven- 
port writes on Heredity, Blumer, on Con- 
stitutions , Eyster, on Physiology of the Cir- 
culation, Henderson, on Respiration, Best, 
on Pancreatic Function, Thomson and Col- 
lip, on the Endocrine Glands, Gay, on In- 
fection and Immunity, and Karsner, on In- 
flammation, to mention but a few 

Volume II The Technic of Physical and 
Laboratory Examination in Clinical Medi- 
cine In twenty-seven chapters the methods 
of examination m clinical medicine from 
History Taking to Oral Diagnosis, are sys- 
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tematically presented by authors equally as 
eminent m their respective fields as those 
contributing to the first volume Naturally, 
there is no occasion for giving detailed 
directions for all bacteriological and histo- 
pathological procedures, but those consider- 
ations which will best enable the practitioner 
to secure effective cooperation from the 
laboratory experts to whom he must occa- 
sionally appeal are fully set forth 
Each volume is indexed separately in an- 
ticipation of the final composite index The 
format is practical, and well chosen illustra- 
tions are liberally used 

Clinical Roentgen Pathology of Thoracic 
Lesions, by Whaiam H Meyer, M D , 
Professor of Roentgenology in the New 
York Post-Graduate Medical School of 
Columbia University, and Director of 
Roentgenology in the New York Post- 
Graduate Hospital Octavo, 272 pages, 
183 illustrations Lea & Febiger Co , 
Philadelphia, 1932 Price $6 00 
Rarely does one encounter a book written 
for specialists which is as valuable to the 
internist, the surgeon and to all those work- 
ing in clinical medicine as this volume, the 
first of a series, each devoted to some major 
division of roentgenology As the title indi- 
cates, the discussion is here limited to dis- 
eases of the thorax so that after an intro- 
ductory resume of general roentgenological 
principles, separate sections are devoted to 
diseases of the thoracic cage, special dis- 
eases of the respiratory system, lesions of 
the heart and pericardium, and the esophagus 
and subphrenic organs in relation to mtra- 
thoracic pathology In general, the material 
of these sections is treated m a systematic 
manner using such subheadings as disturb- 
ances of development, inflammation, neo- 
plasms, etc In terse, lucid sentences the 
roentgenological features of each type of 
disease process are given together with suf- 
ficient information of a gross pathological 
nature to demonstrate the physical bases of 
the deviations m illumination and configura- 
tion observed The utilization of a large 
number of illustrations makes the work es- 
sentially an atlas of this division of roent- 
genology The many white-on-black line 
plates are strikingly effective both from the 


straightforward simplicity of their execution 
and the superior press work m evidence 
These complement and immeasurably aid the 
explanation of the many half-tone reproduc- 
tions of roentgenograms, the latter being 
distinguished for their wealth of detail and 
delicacy of tonal gradation Not the least 
among the many excellent features of this 
book is the detailed index giving the pages 
for the mam discussion together with the 
pagination of all other important collateral 
developments By this means the bulk of 
the volume has been maintained at a mini- 
mum, since repetition has been almost en- 
tirely avoided Considering the compactness 
of the volume, it would appear that the 
publishers, in setting a price for the book, 
have anticipated a far more limited sale 
than it deserves; for all those having any 
contact whatever with roentgenological in- 
terpretation will find here a compendium of 
the most useful information 


d Hand-Book of Ocular Therapeutics By 
Sanford R Gifford, M A , M D , FA 
C S , Professor of Ophthalmology, North- 
western University Medical School, Chi- 
cago, Illinois, attending Ophthalmologist, 
Passavant Hospital, Wesley Memorial 
Hospital, Evanston Hospital 272 pages, 
36 engravings Lea & Febiger, Philadel- 
phia, 1932 Price, $325 
This is an outstanding work done by a 
nan whose wide clinical experience and inti- 
nate association with his father, Haro 
Afford, have given him a firm basis for 
•eliable opinion The book deals with the 
various therapeutic measures m a clear con- 
ase manner, giving his personal clinical 
experiences where there are conflicting opm 
ons The more recent advances are dis- 
:ussed giving special technique and lllustra- 
lons for procedures not yet commonly fl- 
owed The section devoted to anesthesia 
s complete and well illustrated Drugs are 
[iscussed from the standpoint of preparation, 
iroperties and administration, and those 
nost commonly used are listed in a con- 
venient manner The present status of tu- 
lerculin therapy is made clear The prepa 
ation and dosage are listed. The uses ot 
ihotothcrapy, diathermy, and rouitgui ru> 
re well covered. Foreign protun is given 
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full consideration in the treatment of iritis 
and uveitis The author is particularly en- 
thusiastic in his treatment of gonorrheal 
ophthalmia by this method It is doubtful, 
however, if other experienced clinicians will 
discard the use of mild silver-protein in this 
and other purulent ophthalmias Copper 
stick is recommended for treatment of tra- 
choma m the early stages The book covers 
in condensed form a great amount of work 
in the field of ocular therapeutics Ade- 
quate bibliographies are provided should the 
reader desire further information The 
value of Dr Gifford’s handbook is unques- 
tionable and practically every ophthalmol- 
ogist will find it useful 

Cecil Lepard, MD 

Recent Advances tn Bacteriology and the 
Study of the Infections By J Henry 
Dible, M B (Glas ), F R C P , Professor 
of Pathology in the University of Liver- 
pool, Late Professor of Pathology in the 
University of London, and Professor of 
Pathology and Bacteriology in the Welsh 
National School of Medicine Second edi- 
tion xi -f- 476 pages, 29 illustrations P 
Blakiston’s Son and Co , Inc , Philadelphia, 
1932 Price $3 SO 

Like many others of the Recent Advances 
Series, the member dealing with bacteriology 
has required a new edition although the 
former one has been out but three years 
This is not to be wondered at for bacteriol- 
ogy, which some had come to look upon as 
a well-tilled, and all but exhausted, field, is 
rapidly developing aspects which, while not 
entirely new, are nevertheless setting off the 
new bacteriology rather definitely from the 
old New sections on certain of the virus 
diseases. Brucella infections, the flocculation 
tests for syphilis, the Salmonella group, and 
antigenic structure have been required 
Throughout, the text has been reworked in 
the light of the newer developments with 
special attention to the streptococcus group, 
bacterial variation, the bacteriophage, B C 
G, and specific soluble substances of the 
pneumococci and other bacteria The author 
weighs the presumptions in regard to the 
Lubeck disaster and without drawing a fixed 
conclusion writes, “A slowly increasing body 
of evidence which supports Petroff's views 


of the constitution of B C G makefs] it 
possible that some special conditions obtain- 
ing during the culture of the vaccine at Lu- 
beck may have caused the emergence of a 
virulent strain” Nor is the above sentence 
quoted to call attention to the ungram- 
matical verb, for the book is unusually free 
from errors m agreement and in typography 
Rather was it quoted with approval as indi- 
cating a conservative attitude of quasi-ac- 
ceptance of a view generally unpopular 
This book can be heartily recommended to 
every practitioner of medicine who must 
keep informed of the rapid transformation 
in bacteriology but who obviously cannot 
seek this widely disseminated information 
out for himself from the original sources 
It is also an invaluable reference book for 
medical libraries of all types, whether m 
teaching institutions or hospitals 

Functional Disorders of the Gastrointestinal 
Tract By William Gerry Morgan, 
M D , F A C P , Professor of Gastroen- 
terology, Georgetown University Medical 
School, Consulting Physician, Georgetown 
University Hospital, Garfield Memorial 
Hospital, and Gallinger Hospital, Wash- 
ington, DC xii 4- 259 pages, 32 illustra- 
tions 1931, J B Lippincott Company, 
Philadelphia and London Price $500 
This concise, practical manual of gastro- 
intestinal functional disorders is a unit in 
the Everyday Practice Series which is being 
brought out under the Editorship of Harlow 
Brooks, M D , F A C P It is covered with 
the attractive fac simile antique binding 
characteristic of this series Gastrointestinal 
disorders with demonstrable tissue changes 
are excluded from the scope of this manual, 
yet the jo-called “functional” diseases play 
such a large part in everyday medical 
practice that a work devoted entirely to 
them is amply justified In the words of 
the distinguished editor of this series, “This 
little book is designed especially to consider 
these disturbances of the gastrointestinal 
tract in such a manner as to make their 
recognition and proper management plain 
and clear The book has been prepared by 
a practitioner widely known especially for 
his therapeutic skill m the management of 
cases of diseases of the gastrointestinal 
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tract ” Numerous citations of illustrative 
cases and full discussions of treatment add 
to the interest and value This book de- 
serves a wide circulation 

Varicose Veins with Special Refeicnce to 
the Injection Treatment By H O Mc- 
Pheeters, M D , FACS, Director of 
the Varicose Vein and Ulcer Clinic, Min- 
neapolis General Hospital , Attending Phy- 
sician New Asbury, Fairview, and North- 
western Hospitals, Minneapolis, Minn 
Third revised and enlarged edition 285 
pages, 62 illustrations F A Davis Com- 
pany, Philadelphia, 1931 Price $400 
For this third edition of McPheeter’s 
work on Varicose Veins various sections 


have been rewritten and considerable new 
material added While intended particularly 
as a guide to the treatment of this condition 
by the injection method and therefore giving 
considerable space to the essential technical 
details, there are a number of subjects dis- 
cussed which are of interest to the general 
practitioner and to the internist Such are 
etiology, the reasons for the comparative 
rarity of pulmonary infarctions following 
the induction of thrombosis, coincident vas- 
cular complications, the management of vari- 
cose ulcer and the elephantoid condition of 
the lower leg due to lymphatic obstruction 
The book is well written, well illustrated and 
well printed 
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MINUTES OF THE BOARD OF REGENTS 
San Francisco, Calif 
April 4, 1932 


(The following items are abstracted from 
the official minutes ) 

The Board of Regents of the American 
College of Physicians met and was called to 
order at the Palace Hotel, San Francisco, 
Calif , at 11 00 A M , by the President, Dr 
S Marx White, Minneapolis, Minn 
The following were present Dr S 
Marx White, Dr James R Arneill, Dr 
David P Barr, Dr Walter L Bierring, Dr 
George E Brown, Dr James B Herrick, 
Dr Charles G Jennings, Dr Clement R 
Jones, Dr Noble W Jones, Dr J C Meak- 
ms, Dr James H Means, Dr John H Mus- 
ser, Dr George Morris Piersol, Dr Maur- 
ice C Pmcoffs, Dr Francis M Pottenger, 
Dr W Blair Stewart, and Mr E R Love- 
land, Executive Secretary 
President White spoke briefly concern- 
ing the completed arrangements for the 
meeting He expressed the opinion that the 
subject of the next meeting place should be 
carefully studied, and that the meeting for 
1933 should be held in a center which would 
attract a large attendance 
The Executive Secretary read abstracted 
Minutes of the last meeting of the Board of 
Regents, which were approved as read 


The Executive Secretary read the follow- 
ing excerpt from a letter addressed to Pres- 
ident White from Dr Oswald T Avery 


“Confirming my recent telegram, may 
I again tell you how deeply I a PP re ^ 1_ 
ate the honor conferred on me by the 
American College of Physicians As the 
first recipient of the award, I feel pa 
ticularly complimented, especially so 
since the recognition comes from a dis- 
tinguished group of clinicians as an 
expression of their regard and app - 
ciation of research in one of the allied 
sciences of medicine In giving this 
distinction to the work in which I have 
been privileged to share, I am conscious 
that in even larger measure they are 
paying a high tribute to the spirit and 
accomplishment of all who by ° b ^ v 
tion and experiment are attempting to 
add to our knowledge of disease 

“Thank you very much for your gen- 
erous allotment of forty minutes for my 
address I feel, however that I may be 
encroaching upon time that ws 
fittingly be given to others °" th ^ f P the 

gram In fulfilling the conditions of the 
award, I shall, of course, be i happy ^to 

mococcus Infection and Immunity 
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Resignations of the following were duly 
accepted 

Dr William Willis Anderson (Fellow), At- 
lanta, Ga 

Dr L R DeBuys (Fellow), New Orleans, 
La 

Dr Rufus T Dorsey (Fellow), Atlanta, 
Ga 

Dr G C Kilpatrick (Fellow) Mobile, 
Ala 

Dr William Magner (Fellow), Toronto, 
Ont, Can 

Dr Leon F Shackell (Fellow), New Bruns- 
wick, N J 

Dr Stewart H Welch (Fellow), Birming- 
ham, Ala 

Dr George S C Badger (Associate), Bos- 
ton, Mass 

Dr R Alexander Bate (Associate), Louis- 
ville, Ky 

Dr Jeter C Bradley (Associate), Washing- 
ton, D C 

Dr Stephen Cahana (Associate), Milwau- 
kee, Wis 

Dr L E Elliott (Associate), New Mar- 
ket, Iowa 

Dr Thomas A Foster (Associate), Port- 
land, Maine 

Dr Joseph M Heller (Associate), Wash- 
ington, D C 

Dr Albert Kaufman (Associate), Wilkes- 
Barre, Pa 

Dr John D Matz (Associate), Allentown, 
Pa 

Dr David N Schaffer (Associate), Chica- 
go, 111 

In reply to an inquiry concerning the col- 
lection of dues for 1932, the Executive Sec- 
retary reported that he had distributed a let- 
ter with all bills on Jan 1, suggesting that 
any one who found it impossible to pay his 
dues promptly might arrange through the 
Executive Offices for temporary deferment, 
or payment in monthly installments of said 
dues Many letters of appreciation had been 
received from members, and, undoubtedly, 
a number of resignations were avoided 
Upon recommendation of the Committee 
on Credentials the following physicians were 
elected to Fellowship 

Allen, William Herschel, Fort Sam 
Houston, Texas 


Amberson, J Burns, Jr, New York, N 
Y 

Armstrong, Eugene Lawson, Los Angeles, 
Calif 

Ash, Wilfrid Anthony, Seattle, Wash 

Baltzan, David M , Sashatoon, Sask , 
Can 

Barnhart, Grant Samuel, Washington, D 
C 

Benson, Robert Louis, Portland, Ore 
Brooksher, William Riley, Jr, Fort Smith, 
Ark 

Brown, Robert Osgood, Santa Fe, N M 
Callaway, Guy Drennan, Springfield, Mo 
Carbonell, Arturo, Manila, P I 
Carley, Paul Sterling, New York, N Y 
Cassel, Homer Deeter, Dayton, Ohio 
Cohen, Mortimer, Pittsburgh, Pa 
Cole, William, Long Beach, Calif 
Comstock, Daniel Delos, Los Angeles, 
Calif 

Cook, Everett LeCompte, Denver, Colo 
Cornell, Virgil Heath, Washington, D C 
Cowie, David Murray, Ann Arbor, Mich 
Crawford, Paul Miller, Denver, Colo 
Curtis, Arthur Covel, Ann Arbor, Mich 
Dart, Raymond Osborne, Ancon, C Z 
Davis, Jay Conger, Minneapolis, Minn 
Davis, Robert Gaylord, San Diego, Calif 
Denton, William, Hot Springs Nat'n 
Park, Ark 

Faust, Daniel Bascom, San Francisco, 
Calif 

Gardam, Joseph William, Newark, N J 
Grant, Brooks Collins, Fort Sam Houston, 
Texas 

Greenbaum, Sigmund S , Philadelphia 
Pa 

Gregg, Donald, Wellesley, Mass 
Guardia, Tomas Guardia, Panama, R. P 
Haines, Edgar Fremont, Washington, D 
C 

Henderson, George Dallas, Holyoke, Mass 
Hill, Harold Phillips, San Francisco, 
Calif 

Howard, Leroy Taylor, Fort Sam Hous- 
ton, Texas 

Hudson, Fredrick Edward, Stamford, 
Texas 

Hyland, Clarence Michael, Los Angeles, 
Calif 

Kern, Richard Arnumus, Philadelphia, Pa 
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La Barge, Oza Joseph, Salt Lake City, 
Utah 

Ledbetter, Paul Veal, Houston, Texas 
Lowry, Robert Henry, Fort Sam Houston, 
Texas 

Lutterloh, Charles Hartzell, Hot Springs 
Nat’l Park, Ark 

Madigan, Patrick Sarsfield, Washington, 
D C 

McKie, Alva Burton, Manila, P I 
Mebane, Douglas Hamilton, El Paso, 
Texas 

Moffitt, Herbert Charles, San Francisco, 
Calif 

Newcomb, Warner Haines, Jacksonville, 

111 

Noble, Mary Riggs, Harrisburg, Pa 
Ogmsky, Maxim Alexander, Saratoga 
Springs, N Y 

Olch, Benedict, Dayton, Ohio 
Olmsted, Bertram Henry, San Francisco, 
Calif 

Otto, Frank Wesley, Los Angeles, Calif 
Perlberg, Harry James, Jersey City, N J 
Pinner, Max, Tucson, Ariz 
Pollock, William Cramer, Denver, Colo 
Quickel, Herbert Lee, Denver, Colo 
Rawls, William Bryant, New York, N Y 
Rice, William Frederick, San Francisco, 
Calif 

Roberts, Frank Lester, Trenton, Tenn 
Robeson, David Loran, Fort Monroe, 
Va 

Ross, William Hugh, Brentwood, N Y 
Rothschild, Karl, New Brunswick, N J 
Ridisill, Hillyer, Jr, Charleston, S C 
Ruschhaupt, Louis F , Milwaukee, Wis 
Rush, Homer P, Portland, Ore 
Sale, Charles Wallace, Fort Sill, Okla 
Schumacher, Irwin Clement, San Fran- 
cisco, Calif 

Sellers, Erie Dees, Abilene, Texas 
Schroedcr, William F, Rock Island, 111 
Sloan, Andrew, Utica, N Y 
Sweany, Henrj Claris, Chicago, 111 
Trajnor, Rajmond Leo, Omaha, Nebr 
Van Valzah, Shannon Laurie, Denver, 
Colo 

Waldbott, George L , Detroit, Mich 
Wehenkel Albert Michael, Detroit, Mich 
Weis, Clifford Robert, Dajton, Ohio 
W'ctterberg, Louis F , Woodbridge, X J 


White, Samuel Augustus, Fort Benning, 
Ga 

Wile, Udo Julius, Ann Arbor, Mich 
Withers, Sanford Martin, Denver, Colo 
Woodland, John C, Ancon, C Z 
Woodson, Thomas D, Washington, D C 

Dr Stewart, a member of the Committee 
on Insignia, of which Dr Edgar Erskine 
Hume is Chairman, gave the following re- 
port 

“Our Committee will have to ask for 
further time for our final and com- 
plete report on the matter of academic 
dress The reason for this is that the 
whole subject is coming up for recon- 
sideration in Great Britain and also m 
the United States I have been in touch 
with some of those who take particular 
interest m this subject, and am told that 
it would be wise for the American Col- 
lege of Physicians to wait until after 
June 1 to make a decision, as otherwise 
it might become desirable later to make 
a change If other American academic 
and scientific bodies, as well as universi- 
ties, are to reconsider all this, we 
should, I believe, await their report be- 
fore making ours ” 

(Signed) Edgar Erskine Hume, Chairman 

It was regularly moved and seconded 
that the above report be approved and 
placed on file 

APRIL 6, 1932 

The Board of Regents of the American 
College of Physicians met and was called 
to order at the Palace Hotel, San Francisco, 
Calif , at 12 35 P M , by the President, Dr 
S Marx White, Minneapolis, Minn 
The following were present Dr S Marx 
White, Dr James R Arneill, Dr David P 
Barr, Dr Walter L Bierring, Dr George 
E Brown, Dr James B Herrick, Dr 
Charles G Jennings, Dr Clement R 
Jones, Dr Noble W Jones, Dr J C Mcak- 
ms, Dr James H Means, Dr John H 
Musser, Dr George Morris Piersol, Dr. 
Maurice C Pincoffs, Dr Francis H Potten- 
ger. Dr W Blair Stewart, and Mr E R 
Loveland, Executive Secretary 
The Executive Secretary read a letter 
from Dr S D Van Meter, Chairman ot 
the Effort and Invitation Committee ot the 
American Association lor the Stu< > ot 
Goiter, suggesting, first, that the Amcricm 
College of Phjsiciam join other nattrnu 
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medical and surgical societies in extending 
an invitation for the Third International 
Goiter Conference to come to America m 
1937, and, second, that the American Col- 
lege of Physicians appoint an official dele- 
gate to join the American delegation to the 
International Goiter Conference at Berne, 
Switzerland, at its next meeting to co-op- 
erate in bringing the International Goiter 
Conference to America in 1937 
After discussion, on motion of Dr Bier- 
ring, seconded by Dr Arneill, and regularly 
carried, it was 

Resolved, that the Executive Committee 
be empowered to appoint a delegate to rep- 
resent the College at Berne, Switzerland, in 
connection with the meeting of the Inter- 
national Goiter Association without expense 
to the College 

ASSOCIATES 

On behalf of the Committee on Creden- 
tials, Dr Piersol presented the list of can- 
didates recommended by the Board of Gov- 
ernors for election to Associateship The 
following physicians were duly elected 

Alexander, Archibald Addison, Oak- 
land, Calif 

Arrendell, Cad Walder, Ponca City, 
Okla 

Baer, Ridgely Waters, Frederick, Md 
Ball, Ralph G, Manhattan, Kansas 
Bell, John Kenner, Detroit, Mich 
Blitch, Clifford G, Jacksonville, Fla 
Bloom, Benson, Tucson, Ariz 
Brand, Alonzo F , Fayetteville, N Y 
Bnskman, A Lee, Colorado Springs, Colo 
Burkley, George Gregory, Rochester, 
Minn 

Carman, Henry Franklin, Dallas, Texas 
Cams, Mane L, Madison, Wis 
Castell, Louis B, Washington, D C 
Chernaik, Samuel Julius, New Britain, 
Conn 

Chnsman, William Walter, Macon, Ga 
Condry, Raphael Joseph, Elkins, W Va 
Cronwell, Bernhard J, Jr, Austin, Minn 
Deegan, John Kenneth, West Haven, 
Conn 

Denison, Robert, Harrisburg, Pa 
Durgin, Lawrence Newton, Amherst, 
Mass 

■v* (■ r' XT our HvImtic T.a 


Esbenshade, John H, Lancaster, Pa 
Fineman, Abraham Harold, New York, 
N Y 

Flack, Russell Allen, LaFayette, Ind 
Fhpse, Mathew Jay, Miami, Fla 
Foord, Alvin G, Pasadena, Calif 
Fregeau, Aime N, San Francisco, Calif 
Gardner, Walter P, St Paul, Minn 
Goldbloom, A Allen, New York, N Y 
Goldsmith, Leon A , Portland, Ore 
Goldstein, Eh, New York, N Y 
Gordon, Douglas M, Ponca City, Okla 
Griffith, George Cupp, Philadelphia, Pa 
Hannah, William Sessions, Montgomery, 
Ala 

Harding, George T , III, Columbus, Ohio 
Hargrove, Marion Douglas, Shreveport, 
La 

Harmeier, John Watson, Rochester, Minn 
Harvey, James E, Pasadena, Calif 
Hastings, Gordon, Little Rock, Ark 
Hekimian, Ivan, Buffalo, N Y 
Hiemstra, Wybren, Missoula, Mont 
Hookey, John A, Sr, Detroit, Mich 
Hunter, Melville Wallace, Monroe, La 
Huntington, Herbert Arthur, Los An- 
geles, Calif 

Ilsley, Morrill Leonard, Claremont, Calif 
Johnston, John M, Pittsburgh, Pa 
Kirby, Dunne Wilson, Philadelphia, Pa 
Kramer, Louis Irving, Providence, R I 
Lane, Lowell L, Philadelphia, Pa 
Lawson, Herman A , Providence, R I 
Lee, Russel Van Arsdale, Palo Alto, 
Calif 

Leivy, Frank E, Philadelphia, Pa 
Levin, Charles Morns, Richmond Hill, N 
Y 

Lewis, Paul John, Yakima, Wash 
Licbty, John Max, Pittsburgh, Pa 
Markel, Albert G , Paterson, N J 
McLain, Ernest K , Louisville, Ky 
Menard, Olive Joseph, Boston, Mass 
Milstead, Laurence C, Allentown, Pa 
Mitchell, Louis Albert, Newark, Ohio 
Murphey, Bradford J, Colorado Springs, 
Colo 

Nakada, James Robert, St Louis, Mo 
Norris, Henry Martin, East Orange, N 

J 

Nussbaum, Sydney, Brooklyn, N Y 
Osgood, Carroll W, Milwaukee, Wis 
Pratt, Orlyn Bernard, Los Angeles, Calif 
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Reed, Marjorie E , Plymouth, Pa 
Safarik, Lumir Robert, Denver, Colo 
Scott, Roy L , Buffalo, N Y 
Scott, Walter Roger, Niagara Falls, N Y 
Sears, Thad P, Denver, Colo 
Sexton, Daniel Leritz, St Louis, Mo 
Shaw, John A , Fayetteville, N C 
Sheehan, George A , Brooklyn, N Y 
Simons, Samuel Shirk, Lancaster, Pa 
Spannuth, John R, Reading, Pa 
Squires, Willard Haywood, New York, 
N Y 

Stallings, Walker Eugene, Boise, Idaho 
Taylor, James Edwin Campbell, Roches- 
ter, Minn 

Terrell, Caleb O , Fort Worth, Texas 
Weisler, Harry, Brooklyn, N Y 
Werner, August A , St Louis, Mo 
Wilson, James Alfred, Meriden, Conn 
Ylvisaker, Lauritz S , Newark, N J 
Ylvisaker, Ragnvald S , Minneapolis, 
Minn 

Dr Piersol stated that no doubt there 
would be a question m the minds of some 
of the Regents as to why some candidates 
whose names had been proposed for Fel- 
lowship appeared on the list of Associateship 
candidates The reason for this was that ac- 
cording to the present By-Laws, all candi- 
dates proposed after the 31st of December, 
1931, must be considered first for Associate- 
ship, and serve the three to five year period 
before they are eligible for proposal to Fel- 
lowship, except m the case of men of great 
prominence and distinction, who can, by or- 
der of the Board of Regents, be elected as 
Fellows In some instances, men who were 
just elected to Associateship last year were 
proposed for Fellowship this year Such 
men are not eligible for election to Fellow- 
ship, because they must remain Associates 
for at least three years before they are eligi- 
ble to be proposed for Fellowship 

The Executive Secretary presented the re- 
port on the Committee on Exhibit at the 
Chicago Century of Progress in 1933 as fol- 
lows 

“Your Committee consisting of Dr Cle- 
ment R Jones, Dr James G Carr, and 
Mr E R Loveland, appointed to study the 
advisability of an exhibit by the College at 
the coming exposition in Chicago, in 1933, 
desires to submit the following report ^ 
“The Committee met at Rochester on Feb- 


ruary 13 and spent several hours in conver- 
sation and discussion with Dr T E Finne- 
gan, Director of Educational Films for the 
Eastman Kodak Company, Mr Edwards, the 
production manager, and Dr Jones, the sce- 
nario writer After considerable discussion 
the following plan was the only one which 
we felt could be recommended This plan 
included the use of 1$4 or 2 reels which 
would require some twenty to thirty min- 
utes for each complete exhibition One reel* 
would be designed to present m motion pic- 
tures a complete physical examination, in- 
cluding the estimation of the blood pres- 
sure, a urine examination, a complete blood 
examination, and the taking of blood for a 
Wassermann test 


"The design was that the first reel or the 
first portion of the motion picture would 
present the physical examination as it ought 
to be done by any capable general prac- 
titioner, this to be followed by a further 
demonstration of special methods of exami- 
nation regularly used by the specialist in in- 
ternal medicine 

“For instance, if the routine physical ex- 
amination suggested some question about the 
heart, the use of chest plates, of the elec- 
trocardiograph, and of the basal metaboli- 
meter would be indicated, if the original 
examination raised a question as to dis- 
ease of the gastro-mtestinal tract, the x-ray, 
gastric analysis, stool analysis, gall bladder 
visualization and other allied procedures 
might be shown on the screen It was 
planned that the second reel should include 
roentgenology as applied to the various 
problems of internal medicine, the electro- 
cardiograph, and the basal metabolimeter , 
laboratory tests as related to the gastro-m- 
testinal functions, to the gall bladder and 
to the blood and urine, special examination 
of blood for nitrogenous end-products, uric 
acid, bile pigments, etc It would be our 
purpose to present to the public these vari- 
ous methods of special investigation with a 
view to instruction as to the importance of 
this special equipment and particularly as to 
the necessity for expert guidance of all these 
procedures and an interpretation of the re- 
sults based on the experience and scientific 


.lmng of the diagnostician 
‘The cost of the reels alone is likely to 
in the neighborhood of $10,000 It is 
ibable, so we gathered from the conver- 
lon that the motion pictures might be 
jcured for less than this It is also pos- 
le that they might cost more To this 
ist be added, if such an exhibit is un- 
•taken, a sum for retaining one or two 
mg men to operate the machine It is 
»ly that two medical students might be 
md for this, each for half-time work 
ere might be in addition some expense for 
sxnected repairs The members of the 
mmittee feel that $10,000 is probably a 
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minimum figure for the expense of such an 
exhibit 

"We have outlined a plan of procedure 
which might be followed if the Regents 
deem it advisable However, the members 
of the Committee are unanimous in the opin- 
ion that the expense of such an exhibit 
would not be justified by the results We 
all feel that m order to keep the exhibit 
withm anything like reasonable cost the dem- 
onstration must be shortened until its value 
would become very questionable and our 
feeling is that it would be unwise for the 

abov?” t0 undertake the exhlblt proposed 

On motion, seconded and regularly car- 
ried, it was Resolved, that the report of the 
Committee be approved 

On behalf of the Committee on Public 
Relations, Dr Jennings submitted the fol- 
lowing report 

The Committee on Public Relations has 
considered the report of the sub-committee 
on Medical Education of the Committee on 
Medical Care for Children of the White 
House Conference on Child Health and Pro- 
tection presented at the meeting of the sec- 
uon on medical service at Washington, D 
C. February 20, 1931 

. lhe , re P°rt deals extensively with the sub- 
J t of Pediatric Education Your com- 
, *" ee recommends that the American Col- 
° e °* Physicians heartily endorse the 
ommendations embodied m the report of 
_ , su b-committee on Medical Education, 
exr) res s its appreciation for this able 
* in the interest of Pediatric Education.” 

On motion by Dr C R Jones, seconded 
Musser, and regularly carried, it was 
Resoeved, that the report of the Commit- 
tee on Public Relations be and is herewith 
approved by the Board of Regents 

r Pmcoffs suggested that the Committee 
« ^ e ^ at,ons should have access to 

e editorial pages of the annaes to make 
Pu ic their endorsement of this work of 
e National Committee, if they so wish 
e expressed the opinion that the Public 
cations Committee would do well, instead 
? caving their conclusions to be more or 
“ s une d m the Minutes of our meeting, 
U3e tke editorial pages as a means of 
mg before the whole College and the 
eral medical public, the results of their 

mv estigatio ns 

hadM? ^ xecu * lve Secretary reported that he 
c een mstructed to consult counsel con- 
mg possibility of restraining the 


Pilgren Company from using the name of 
the American College of Physicians m their 
advertising with relation to a booklet “by 
the late Professor E S Bishop, M D , Fel- 
low, American College of Physicians, and 
Professor of Clinical Medicine” Counsel 
advised that since the Pilgren Company 
had now agreed to refer to Dr Bishop, 
who actually was a Fellow of the College, 
as the “late” Professor Bishop, no further 
restrain could be enforced 
No action was taken by the Board of 
Regents on the above 

The Executive Secretary presented a list 
of Fellows and Associates whom he recom- 
mended be dropped from the rolls, because 
of more than two years’ delinquency, as 
provided in the By-Laws, the list having 
previously been submitted to the Board of 
Governors 

On motion bj Dr Piersol, seconded by 
Dr Arneill, and regularly carried, it was 
Resoeved, that the delinquent members be 
dropped from the rolls of the College 

In reply to an inquiry, the Executive 
Secretary made the following membership 


report 


Masters 

5 

Fellows 

2286 

Associates 

572 

Total 

2863 

The Executive 

Secretary presented the 


financial reports of the College for the year 
ended December 31, 1931, and the proposed 
budgets for 1932 In summarizing the fi- 
nancial operation of the College for 1931, he 
pointed out that the Endowment Fund now 
amounts to $52,400 and the General Fund to 
$57,16671, or a total of $109,566 71 , whereas 
on January 1, 1927, the total assets were 
less than $10,000 

The Treasurer, Dr Clement R. Jones, 
commented on the work of the Treasurers 
Office for the past year, and reported that 
$2,325 44 additional had been paid b> one of 
the closed banks, and that it seemed very 
probable that all the funds of the College in 
closed banks would be paid in full, and that 
the Exchange National Bank, in which the 
College had some $5,000, would Iikelj open 
for business again very soon 
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On behalf of the Finance Committee, Dr 
Jones presented the following resolution to 
be referred to the Committee on Constitu- 
tion and By-Laws for report at the next 
meeting of the Board 

“That, within one month after installation, 
the President shall appoint a Finance Com- 
mittee of three from the Board of Regents, 
which shall be authorized to have general 
supervision of the finances of the College, 
to select banks and trust companies as de- 
positories for all College funds, after care- 
ful investigation as to the standing and re- 
liability of such institutions Said Commit- 
tee shall have the power to authorize such 
banks to receive and pay money out of Col- 
lege funds upon the signature of the Treas- 
urer or some Regent authorized by the Fi- 
nance Committee, to invest the surplus and 
endowment funds of the College in such 
bonds as are approved for savings banks and 
estate trusts m Pennsylvania and New York, 
or „®t“ er states with equal requirements 
Ihe Executive Secretary shall make a 
monthly report to the Finance Committee of 
all receipts and disbursements for the pre- 
cedmg month , and at least sixty days before 
the Annual Meeting the proposed budget for 
ttie coming year shall be submitted to the 
finance Committee for consideration and 
recommendation at the Annual Meeting of 
the Board of Regents All matters affect- 
ing the financial welfare of the College shall 
be referred to this Committee for consid- 
eration and report to the Board of Regents 
lhe Finance Committee shall, at least thirty 
clays before the Annual Meeting, submit to 
the Executive Secretary an Annual Report 
for submission to the Board of Regents of 
all moneys and investments and shall report 
at any other time when called upon by the 
Foard °f. Regents or the Executive Com- 
mittee The Treasurer shall be ex officio a 
member of the Committee ” 

After considerable discussion, on motion 
by Dr Bierring, seconded by Dr Jennings, 
and regularly carried, it was 

Resolved, that the report of the Treas- 
urer be received and that the proposed reso- 
lution be referred to the Committee on Con- 
stitution and By-Laws for a report at the 
next meeting 

Discussion followed regarding the con- 
tinuance of the present Finance Commit- 
tee It was suggested that the present Com- 
mittee be continued, with Dr S Marx White 
substituted for the term of Dr Pottenger, 
President-Elect 

On motion by Dr Pottenger, duly sec- 
onded and regularly carried, it was 


Resolved, that the Finance Committee for 
the coming year shall consist of Dr Clement 
R Jones, Chairman, Dr Charles G Jen- 
nings (1933), Dr James S McLester 
(1934), Dr S Marx White (1935), and 
Dr Charles F Martin (1936) 

On motion by Dr Pottenger, seconded by 
Dr Meakins, and regularly carried, it was 
Resolved, that the Finance Committee, at 
the next meeting of the Board of Regents, 
recommend certain banks as depositories, and 
that a resolution be passed delegating the 
banks recommended, to act as depositories, 
and also that the Finance Committee recom- 
mend who shall sign checks 

The Executive Secretary read the report 
of the Committee on Constitution and By- 
Laws, which was as follows 
“The Committee on Constitution and By- 
Laws at the request of President S Marx 
White, who suggested the desirability of* 
Honorary Fellowships in the College, sub- 
mits the following 

Suggested Amendments to Constitution 

“1 Add to Article III, Section 3, para- 
graph 1, after the word ‘elect’ in the second 
sentence the words ‘Honorary Fellow and’ 

“2 Article IV, first paragraph Add 
after the word ‘Masters’ the following 
‘There shall also be (c) “Honorary Fel- 
lows” as subsequently defined’ 

“3 Article IV, following the sixth para- 
graph ‘(c) Honorary Fellows Upon nom- 
ination of the Board of Regents the College 
may elect medical men or women or scientists 
engaged in medical research to be Honorary 
Fellows Such Honorary Fellows shall have 
all the privileges of members excepting the 
right of holding office or voting They shall 
not pay dues nor receive the publications of 
the College or other similar prerequisites 
granted to members paying dues’ 

Dr Stewart stated he doubted the advis- 
ability of enacting this change, and that the 
general sentiment of the Committee on Con- 
stitution and By-Laws was not favorable to 
the adoption of the change 
On motion of Dr Jennings, seconded by 
Dr Pincoffs, and regularly carried, it was 
Resolved, that the report of the Committee 
on Constitution and By-Laws be received 
and that recommendations in it be deferred 
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It was recommended by Dr Stewart that 
the resignation of Dr William H Deader- 
ick as Governor of the State of Arkansas 
be accepted, due to the illness of Dr Deader- 
lck 

On motion by Dr Jennings, seconded by 
Dr Pmcoffs, and regularly carried, it was 
Resolved, that the resignation of Dr 
William H Deaderick as a member of the 
Board of Governors be accepted 

On motion by Dr Pmcoffs, seconded by 
Dr Bierring, and regularly carried, it was 
Resolved, that the present Committee on 
annais oe internal medicine be continued 
until permanent arrangements are made for 
a standing Committee on the journal 
Dr Stewart stated that three or four of 
the officials in the College had recommended 
that the Editor of the annals should be 
made an ex officio member of the Board 
of Regents, and that the Committee on An- 
nals would be glad to co-operate with what- 
ever action the Board desired 
On motion by Dr Pmcoffs, seconded by 
Dr Musser, and regularly earned, it was 
Resolved, that the matter of the Editor of 
the annals being made an ex officio mem- 
ber of the Board of Regents be referred to 
the Committee on Constitution and By-Laws 

The Executive Secretary announced that 
very cordial and complete formal invitations 
had been received from the cities of Pitts- 
burgh, Chicago, Montreal and Indianapolis 
to hold the next Convention of the Ameri- 
can College of Physicians in those cities 
Dr Herrick, on behalf of Chicago, pre- 
sented invitations from the Deans of the 
University of Chicago and Rush Medical 
College, Northwestern University Medical 
College, University of Illinois Medical Col- 
lege and Loyola University Medical Col- 
lege, likewise letters from Dr A R El- 
liott, from the Chicago Medical Society, Illi- 
nois State Medical Society and the Chica- 
go Association of Commerce 

Dr Meakms stated that Dr Martin, one 
of the former Presidents, had for some time 
been keen to have the College meet in Mon- 
treal and that they had decided to wait un- 
til it could be done properly, that he now 
had with him an invitation from Dr Mar- 
tin and from the two Universities of Mon- 


treal and the medical schools and hospitals, 
to hold the 1933 Clinical Session in Mon- 
treal 

Dr Clement R Jones presented m detail 
the advantages of meeting m Pittsburgh It 
was the consensus of opinion that the 1933 
meeting should be held near the center of 
population Dr Meakms stated that while 
the invitation from Montreal was for 1933 
that they would be just as happy to have the 
meeting there in 1934, if the other members 
felt it would be more satisfactory to have 
the 1933 meeting in the United States Af- 
ter considerable discussion, it was decided 
to defer decision as to the next meeting 
place until the next meeting of the Board 
of Regents 
Adjournment 

APRIL 8, 1932 

The Board of Regents of the American 
College of Phvsicians met and was called 
to order at the Palace Hotel, San Francis- 
co, Calif , at 12 45 P M , by the President, 
Dr Francis M Pottenger, Monrovia, Calif 
The following were present Dr Fran- 
cis M Pottenger, Dr James R Arneill, 
Dr David P Barr, Dr Walter D Bier- 
nng, Dr George E Brown, Dr Charles G 
Jennings, Dr Clement R Jones, Dr Noble 
W Jones, Dr J C Meakms, Dr James H 
Means, Dr George Morris Piersol, Dr 
Maurice C Pmcoffs, Dr W Blair Stew- 
art, Dr S Marx White, and Mr E R 
Loveland, Executive Secretary 
The Executive Secretary read an ab- 
stract of the Minutes of the last meeting, 
which was approved as read 

After discussion regarding the standing 
Committee on anvai s, on motion by Dr 
White, duly seconded and regularly carried, 
it was 

Resolved, that a standing Committee on 
ANNALS OF IXTFRNAL MEDICINE be consti- 
tuted to consist of three members to be ap- 
pointed by the President — one for a term of 
one year, one for a term of two years, and 
one for a term of three years, and, there- 
after, at the expiration of the term of each 
member, the President shall appoint his 
successor for a period of three jears 
There was a discussion of having a per- 
manent Committee on Constitution and By- 
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Laws, whereupon on motion by Dr White, 
seconded by Dr Means, and regularly car- 
ried, it was 

Resolved, that a standing Committee on 
Constitution and By-Laws be constituted — 
the President to appoint one member for one 
year, one member for two years, and one 
member for three years , and, thereafter, an- 
nually, the President, upon assuming office, 
shall appoint a member to succeed each 
member as his term expires 

On motion by Dr White, seconded by Dr 
Piersol, and regularly carried, it was 
Resowed, that the Executive Committee 
be re-elected, with the addition of Dr Wal- 
ter L Bierring to fill the place left vacant 
by the death of Dr Aldred Scott Warthm 
The following members were therefore 
designated to serve on the Executive Com- 
mittee Dr Francis M Pottenger, Dr 
Clement R Jones, Dr Walter L Bierring, 
Dr J C Meakms, Dr James H Means, Dr 
James Alex Miller, Dr George Morris 
Piersol, Dr Maurice C Pincoffs and Dr S 
Marx White 

Nominations for Secretary General were 
made as follows Dr William Gerry Mor- 
gan, Washington, D C , nominated by Dr 
White, seconded by Dr Piersol, Dr Wil- 
liam D Stroud, Philadelphia, Pa, nomi- 
nated by Dr Means, and duly seconded 
Voting was done by ballot The tellers, 
after making their count, reported Dr Mor- 
gan’s election 

It was moved, seconded and regularly 
carried, that Dr Morgan’s election be made 
unanimous 

Upon nomination and unanimous vote, Dr 
Elmer H Funk, Philadelphia, Pa, was 
elected Treasurer 

Free discussion as to the next meeting 
place followed It was decided that it was 
a matter for the Board of Regents to take 
action upon, and that a vote should be taken 
to determine the question 
The result of the voting was Chicago, 1, 
Pittsburgh, 3 , and Montreal, 9 
Dr Jonathan C Meakms was unanimous- 
ly appointed General Chairman It was 
suggested that the time of the meeting be set 
for some week in February, according to 


the convenience of Dr Meakms and his 
Montreal committees 

A discussion followed concerning finan- 
cial pi ocedures m the College Upon motion 
regularly made, seconded and carried, it was 
Resowed, that the depositories for the Col- 
lege funds be the present depositories, the 
First National Bank of Pittsburgh, the Co- 
lonial Trust Company of Pittsburgh, Union 
National Bank of Pittsburgh, Common- 
wealth Trust Company of Pittsburgh and an 
additional bank or banks selected m Phil- 
adelphia or New York after investigation by 
the Finance Committee 
Dr C R Jones, Chairman of the Finance 
Committee, brought up the subject of hav- 
ing someone in addition to the Treasurer and 
the Executive Secretary authorized to sign 
either vouchers or checks, in case of the 
incapacity of either the Treasurer or Execu- 
tive Secretary 

Upon motion by Dr C R Jones, seconded 
by Dr White, and regularly carried, it was 
Resoeved, that the Board of Regents em- 
power the Chairman and the Vice Chair- 
man of the Finance Committee to sign 
checks and/or vouchers for College funds, 
so that m case of incapacity of the Treas- 
urer and/or Executive Secretary such funds 
would not be tied up 
On further motion by Dr White, sec- 
onded by Dr Stewart, and regularly car- 
ried, it was 

Resolved, that the ex-Treasurer, Dr Cle- 
ment R Jones, be empowered to sign checks 
until such time as the transfer of funds is 
made to the new Treasurer and recorded 

Dr Clement R Jones extended an invi- 
tation to the American College of Physicians 
to meet in Pittsburgh in 1934 He stated that 
Pittsburgh would continue preparing for the 
College, and that the College would not be 
disappointed w'hen it finally selected Pitts- 
burgh 

In answer to the question as to whether 
an Associate automatically becomes a Fel- 
low, under the new plan, it w'as explained 
that inasmuch as the credentials or quali- 
fications of a candidate change between the 
time of lus election to Associateship and the 
time lie may be proposed for Fellowship, the 
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Committee feels it desirable to have him re- 
proposed on the regular form for advance- 
ment to Fellowship at the proper time He 
can be reproposed by any Fellow of the Col- 
lege, seconded by another Fellow and en- 
dorsed by an Officer, Regent or Governor 
The By-Laws provide that at the expiration 
of three years, Associates shall be notified 
in writing of their eligibility for proposal for 


election to Fellowship within the next two 
years, providing they shall meet within that 
time the requirements necessary for Fel- 
lowship 

There being no further business, the 
meeting adjourned at 2 15 P M 

E R LovfitAND, 
Executive Secretary 


MINUTES OF THE BOARD OF GOVERNORS 
SAN FRANCISCO, CALIF, 

APRIL 4, 1932 


(Abstracted from the official minutes ) 

The Board of Governors of the American 
College of Physicians met and was called 
to order at the Palace Hotel, San Francisco, 
California, at 4 15 P M, by the Chair- 
man, Dr W Blair Stewart, Atlantic City, 
New Jersey 

The following were present Dr W 
Blair Stewart, Dr Ernest B Bradley, Dr 
Charles H Cocke, Dr T Homer Coffen, 
Dr A Commgo Griffith, Dr Josiah N Hall, 
Dr Thomas Tallman Holt, Dr Hans Lisser, 
Dr William Gerry Morgan, Dr G G 
Richards, Dr Adolph Sachs, Dr Rock 
Sleyster, Dr Charles T Stone, and Mr E 
R Loveland, Executive Secretary 

The Executive Secretary read abstracted 
minutes of the last meeting of the Board of 
Governors, which were approved as read 

Dr Stewart introduced Dr Francis M 
Pottenger, President-Elect, who spoke 
briefly on the importance of the work of 
the Board of Governors and the ultimate 
goal of the College He said the future 
of the College is to be determined very 
largely by the Board of Governors, that a 
great deal of responsibility lies with the 
Board of Governors in passing upon the 
qualifications of young men proposed for 
membership, to encourage young men who 
are capable and desirable by helping them 
along , but not to recommend a man simply 
because he desires membership Dr Pot- 
tenger said that the following questions 
often arise What is to be the future of 
our organization 5 What is its purpose 5 
Shall we launch out into something more 5 
What shall be our ultimate goal 5 His feel- 
ing was that we ought to take a firm stand 


for Internal Medicine and all that it stands 
for, that we should be the greatest influ- 
ence m America for Internal Medicine 

Chairman Stewart spoke briefly of his 
work as Chairman of the Board of Gov- 
ernors during the past year He reported 
that the oldest member of the Board, Dr 
Edward O Otis, of New Hampshire, had 
asked to be kindly remembered to all mem- 
bers of the Board of Governors Communi- 
cations from other Governors who were un- 
able to be present were also presented 

Upon request, the Executive Secretary 
read portions from the Constitution and By- 
Laws regarding requirements for admission 
to Associateship — especially those referring 
to the period of time a physician must be 
m active practice before he is eligible for 
proposal 

Upon request of Dr Stewart, President 
White, who had just entered the meeting at 
this time, spoke briefly regarding the in- 
creased responsibility of the Board of Gov- 
ernors since the amendments to the Consti- 
tution and By-Laws adopted at the Boston 
Session in 1929 had become effective on 
January 1, 1932, namely, that all new mem- 
bers must enter the College first as Asso- 
ciates, and that all candidates for Associate- 
ship are passed upon first by the Board of 
Governors Dr White stated that these 
amendments had been incorporated m the 
Constitution and By-Laws because of the 
necessity for some mechanism by which 
there could be greater scrutiny and better 
opportunity for studying prospective Fellows 
of the College The new arrangement pro- 
vides that every physician in me future, ox- 
cept in very special cases, shall come m first 
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as an Associate, and shall be under the care- 
ful scrutiny of the Board of Governors and 
the Board of Regents for a period of three 
to five years before he shall be eligible for 
election to Fellowship It will give the 
College a chance to study the physician in 
his relation to his profession, his responsi- 
bility, his attitude, his personality, etc 
President White further referred to an- 
other point of interest in the evolution of 
the College, as to whether the College 
should undertake functions which might be 
considered economic , that there will un- 
questionably be some drastic changes af- 
fecting medical economics, and that it is im- 
portant to consider and discuss any par- 
ticipation the College may subsequently un- 
dertake 

Chairman Stewart read a letter and a 
telegram from Dr E J G Beardsley, Gov- 
ernor for eastern Pennsylvania, recommend- 
ing that the College should elect a Gov- 
ernor for the State of Delaware 
Upon motion by Dr Richards, seconded 
by Dr Griffith, and regularly carried, it 
was 

Resolved, that the Nominating Committee 
be requested to make a nomination for a 
Governor for the State of Delaware 
Dr C H Cocke, Vice-Chairman of the 
Committee on Credentials for Associateship, 
reported for that Committee m the ab- 
sence of the Chairman, Dr Allen A Jones 
The Committee recommended to the Board 
of Governors for their approval to the Board 
of Regents the election of 85 physicians 
(A list of those recommended may be found 
in the minutes of the meeting of the Board 
of Regents for April 6, 1932 ) 

On motion by Dr Griffith, seconded by 
Dr Holt, and regularly carried, it was 
Resolved, that the report of the Cre- 
dentials Committee be received and that the 
candidates be recommended to the Board of 
Regents for election to Associateship 
The Executive Secretary then presented a 
list of twenty members delinquent in dues 
for more than two years He stated that 
every possible means had been resorted to 
m order to collect the dues from these mem- 
bers, and tljfjt, as his last resort, he had 
notified tlieirTthat they would be dropped 
from the rolls of the College at this meet- 


ing, should their dues not be paid This list 
represents those who have failed to comply 
with the requirements of the By-Laws, and 
are to be presented to the Board of Regents 
for being dropped for delinquency 

Upon inquiry from one of the members of 
the Board, Chairman Stewart explained the 
procedure that must be followed m order to 
drop an undesirable member The By-Laws, 
Article XIII, Section 1, provides a method 
of expulsion 

Dr Lisser, Governor for northern Cali- 
fornia, suggested the desirability of sending 
a letter to the entire membership of Fel- 
lows, stating clearly that the College is not 
interested m number, but is distinctly inter- 
ested in the quality of candidates, and sug- 
gesting that m the future Governors may 
not be put m the awkward position of be- 
ing asked to endorse candidates whom they 
do not consider qualified for election Dr 
Lisser also raised the question concerning 
the candidate who lives at such a distance 
that it is not possible for the Governor 
to meet or to know him personally Chair- 
man Stewart replied that it is, of course, 
desirable to contact each candidate, but 
if, because of distance, the Governor is 
not able to visit the candidate or have the 
candidate visit him, he should write to 
physicians, preferably members of the Col- 
lege, residing in the same community in 
which the candidates lives, inquiring spe- 
cifically about the candidate’s professional 
standing, medical ethics, and other relevent 
details helpful in determining the candi- 
date’s fitness for election 

Adjournment 


APRIL 7, 1932 

The Board of Governors of the American 
College of Physicians met and was called 
to order at the Palace Hotel, San Fran- 
cisco, Calif , at 12 45 PM, by the Chair- 
man, Dr W Blair Stewart, Atlantic City, 
N J 

The following were present Dr W Blair 
Stewart, Dr Ernest B Bradley, Dr James 
G Carr, Dr Charles Hartwell Cocke, Dr 
T Homer Coffen, Dr A Commgo Grif- 
fith, Dr Josiah N Hall, Dr Thomas Tail- 
man Holt, Dr Ernest E Laubaugh. Dr. 
Hans Lisser, Dr Uandcr A Riely, Dr G 
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G Richards, Dr Adolph Sachs, Dr Charles 
T Stone, and Mr E R Loveland, Execu- 
tive Secretary 

The Executive Secretary presented the fi- 
nancial reports for the year ended December 
31, 1931, and discussed them in detail 

Chairman Stewart asked for expressions 
of opinion, individually or collectively, up- 
on the question of where the next annual 
meeting of the College should be held He 
reported that invitations had been received 
from Pittsburgh, Montreal, Chicago, Mem- 
phis and Indianapolis, and that while the 
meeting city would be selected by the Board 
of Regents, they would appreciate the 
recommendations of the Board of Gover- 
nors After discussion of present economic 
conditions, the ability of different cities ex- 
tending invitations to provide necessary re- 
quirements for a Clinical Session of the Col- 
lege, etc, the consensus of opinion was that 
a central location should be selected, and 
that the invitations of Chicago and Pitts- 
burgh be particularly considered 

Chairman Stewart stated that the San 
Francisco meeting had been one of the out- 
standingly successful gatherings of the Col- 
lege, and that much credit was due to mem- 
bers from San Francisco and California, gen- 
erally 

On motion by Dr Cocke, seconded by Dr 
Bradley, and regularly carried, it was 

Resolved, that the Board of Governors of 
the American College of Physicians express 
its appreciation and gratitude for a most 
excellent program given by the California 
men, and that this appreciation be extended 
particularly to Dr William J Kerr, General 
Chairman, and to his various Committees 

Chairman Stewart then expressed his ap- 
preciation and thanks to the members of 
the Board of Governors who had come to 
the meeting He asked members of the 
Board always to bear m mind the desir- 
ability of raising the standard of the College 
a little higher than it was prior to the adop- 
tion of the amendments to the present Con- 
stitution and By-Laws , that Governors 


should remember that while new candidates 
for Associateship are not required to present 
the qualifications for full Fellowship, no 
candidate should be endorsed unless he 
promises to qualify for Fellowship within 
a period of three to five years 
Dr Stewart thanked the Governors also 
for responding promptly to communications 
and inquiries from the Executive Secretary 
with regard to candidates, and asked them 
to co-operate in selecting from the Asso- 
ciates m the different districts those men who 
are eligible for proposal for Fellowship 
While the College is not seeking large num- 
bers, it is important to select from the list of 
Associates m the different states those men 
who possess outstanding qualifications and 
who will make good as Fellows 
On motion by Dr Bradley, duly seconded 
and regularly earned, it was 
Resolved, that the Board of Governors ex- 
press its appreciation of the work of the 
Executive Secretary, Mr Loveland 
Before adjournment. Dr Cocke, for the 
Committee on Credentials, requested all 
members of the Board to give earnest con- 
sideration to the recommendation of candi- 
dates, in an effort to assist the Committee in 
passing on men proposed for membership 
He stated that the comments received about 
the same candidate are often widely differ- 
ent, that in many cases one Governor will 
heartily approve of a candidate and another 
Governor will have emphatic objections to 
the same man, making it very difficult for 
the Committee on Credentials to reach a de- 
cision concerning election Dr Cocke also 
stated that many cards are returned stating 
that the candidate is “unkonwn”, which 
emphasizes the need of having the Governor 
make thorough investigation through friends, 
acquaintances, or other members of the Col- 
lege, and to send such personal and definite 
information for the attention of the Commit- 
tee 

Adjournment 

E R Lovelwd, 
Executive Secretary 
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GENERAL BUSINESS MEETING 
OF THE 

AMERICAN COLLEGE OF PHYSICIANS 

SAN FRANCISCO, CALIF, 

APRIL 7, 1932 


The General Business Meeting of the 
American College of Physicians, held in 
connection with the Sixteenth Annual Clin- 
ical Session in the Gold Ballroom of the 
Palace Hotel, San Francisco, Calif, con- 
vened at 4 45 P M , Thursday, April 7, 
1932, Dr S Marx White presiding 

Dr White said in part “This meeting m 
San Francisco has been one of the delight- 
ful experiences on the part of the members 
of the College It has been a privilege to 
me to serve the College m the capacity of 
its presiding officer during the past year and 
have a part m the preparation of the pro- 
gram This is the second meeting to use the 
new method of program-making by which 
the President makes up the national pro- 
gram, dividing the responsibility so that the 
General Chairman and the Local Commit- 
tee make up the clinical program San 
Francisco has given us one of the unique 
meetings I was extremely anxious that 
during this meeting there should be an op- 
portunity for the Fellows of the entire coun- 
try to learn what ‘our other metropolis’ has 
to show" 

The reading of the Minutes of the last 
meeting was dispensed with 

The Treasurer commented on his report 
which had been previously published in the 
annais OF internal medicine An inter- 
esting comparison of the finances of the or- 
ganization was made Dr Jones stated that 
at the time of taking over the office of Treas- 
urer eleven years ago, there was about 
$8,000 in the treasury, and that the amount 
in the treasury at the present time was 
around $130,000 In retiring as Treasurer, 
Dr Jones expressed the hope that the fi- 
nances would progress rapidly, and that the 
endowment fund might continue to increase 
and be sufficient to carry on such work as 
was done this year m presenting the John 
Phillips Memorial Prize Dr Jones ex- 
pressed his appreciation of the courtesies and 
considerations that had been shown him by 
the Fellows during the eleven years that he 
was Treasurer 


Upon motion, the report of the Treasurer 
was accepted 

The Executive Secretary presented his an- 
nual report, mentioning among other matters 
the publication of the 1931-32 Directory, 
with membership statistics, including 5 Mas- 
ters, 2286 Fellows and 572 Associates, a total 
of 2863 He reported that there were twenty- 
eight Life Members, including the retiring 
President, Dr White, as the most recent 
one He also reported that the registration 
at the Clinical Session was 1,586, of which 
133 were visiting ladies An invitation was 
extended to all members of the College to 
visit the headquarters at Philadelphia when- 
ever they are m that City 

Dr John Dudley Dunham, Columbus, 
Ohio, proposed a rising vote of thanks, 
which was given, to the San Francisco 
members responsible for the splendid en- 
tertainment and magnificent program fur- 
nished 

Dr White said in part “Before relin- 
quishing the chair, your President wants to 
outline one or two considerations which oc- 
curred to him during this year, and the year 
previous The College has won a place m 
American medicine in the sixteen yeais of 
its activities I feel strongly that the 
American Medical Association has its prime 
place in the professional and economic life 
of Medicine m this country, that there is a 
place, however, for other organizations with 
special interests, and a place which can be 
of extreme and extraordinary usefulness 

“Not only is there opportunity for pro- 
fessional advancement and for the study of 
the specific problems which a group like ours 
might desire to consider, in the interests of 
the type of work which we represent m 
American Medicine, but there is also an op- 
portunity and a necessity for a study and dis- 
cussion of some of the economic questions 
m Medicine I have no desire to outline 
them at this time — I tried to outline them 
briefly m my address last night, but it seems 
to me that much as we should like to retain 
our clinical interests only, we will be re- 
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quired, through the years which are imme- 
diately ahead, to take some very definite part 
m the study and recommendations on eco- 
nomic problems Just how that is to be 
brought about seems to be a very difficult 
matter for us to decide I am thoroughly 
aware that pronouncements on economic 
questions m medicine are extremely diffi- 
cult, our basis for understanding is differ- 
ent, the approach which each of us makes 
to various problems is so different I think 
the ideals of all of us look very much in the 
same direction, and yet, economic consid- 
erations will be forced upon us, and only as 
we are in position to study them and at least 
to mark out what are safe and sane and ef- 
fective approaches to our economic prob- 
lem, can we expect to keep up with the 
rapid crystallization which is eventually 
coming to us in Medicine How that is to 
be brought about, I have no recommenda- 
tions to make, but this body as a whole, I 
feel, must be prepared and should be think- 
ing strongly along lines other than the clin- 
ical one” 

The retifing President, Dr White, pre- 
sented the incoming President, Dr Francis 
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M Pottenger, of Monrovia, Calif , who 
made the following remarks 

“I wish to thank you for this great 
honor you have conferred upon me I 
never had any anticipation that I might 
be President of this organization I 
have always worked for this organiza- 
tion I have been on the Board of 
Counsellors and Regents since its in- 
ception When it was brought to my 
notice m the beginning, I thought it was 
one of the greatest opportunities for In- 
ternal Medicine that had ever been of- 
fered in America, and I still think that 
is what we have I have attended all the 
meetings since its organization, except 
one, and I have seen it grow in interest 
and in usefulness, ever feeling that this 
organization is fulfilling the wants of its 
members 

“I simply want to say to you that I 
will do my best My predecessors have 
set a pace and I hope I can progress 
throughout my administration I ask 
you all to help me ” 

In the absence of Dr Stengel, Chair- 
man of the Nominating Committee, Dr 
Stewart submitted the following report 
“The Nominating Committee of the 
American College of Physicians begs to of- 
fer m nomination 


For the Elective Offices 

President-Elect George Morris Piersol, Philadelphia, Pa 

First Vice President Maurice C Pmcoffs, Baltimore, Md 

Second Vme President Charles G Jennings, Detroit Mich 

Third Vice President Noble Wiley Jones, Portland, Ore 


For the Board of Regents 

Arthur R Elliott 
James B Herrick 
S Marx White 
David P Barr 
Clement R Jones 

For the Board of Governors 


Egerton L Crispin 
Gerald B Webb 
Henry F Stoll 
William Gerry Morgan 
Ernest E Laubaugh 
Samuel E Munson 
Robert M Moore 
Thomas Tallman Holt 
Roger I Lee 
Adolph Sachs 
Allen A Jones 
Leander A Riely 
Edward J G Beardsley 
Edwin Bosworth McCready 
John O Manier - 


(Term Expiring 1935) 


Chicago, 111 
Chicago, 111 
Minneapolis, Minn 
St Louis, Mo 
Pittsburgh, Pa. 


(Term Expiring 1935) 

(Southern) California — Los Angeles 
Colorado — Colorado Springs 
Connecticut — Hartford 
district of Columbia — Washington 
IDAHO— Boise 

Illinois — Springfield 
in diana — Indianapolis 
KANSAS — Wichita 
Massachusetts — Boston 
nlbraska — Omaha 
(Western) new york — Buffalo 
Oklahoma — Oklahoma Cit> 
(Eastern) Pennsylvania — Philadelphia 
(Western) penn sylvania — Pittsburgh 
Tennessee— Nashville 
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G. C Richards 

Jabez Elliott 

William M James 


utah — Salt Lake City 
Ontario— Toronto, Canada 

PANAMA AND THE CANAI, ZONE 

Lewis B. Flinn 

Fred Todd Cadham 

(Term Expiring 1934) 

DELAWARE- — W ilmmgton 
Manitoba — Winnipeg, Canada 

Oliver Clarence Nelson 

(Term Expiring 1933) 

Arkansas — Little Rock 


A resolution was regularly adopted, accepting the nominations and electing the nominees 
Dr George Morris Piersol, President-Elect, spoke a few words of appreciation for the 
honor bestowed upon him 

The meeting adjourned at 5 35 P. M 

E R Loveland, Executive Secretary 


Dr Hugh S Cumming (Fellow), Wash- 
ington, D C, U S Public Health Service, 
has been reappointed and confirmed to the 
office of Surgeon General for another term 
of four years 

Dr William Gerry Morgan (Fellow), 
Washington, D C, has been appointed a 
member of the Council from the District of 
Columbia of the Southern Medical Associa- 
tion, the reappointment having been an- 
nounced recently by the President, Dr 
Lewis J Moorman (Fellow), Oklahoma 
City, Oklahoma 


Dr Joseph Yampolsky (Fellow), Atlanta, 
Georgia, has been elected First Vice-Presi- 
dent of the Fulton County Pediatric Society, 
for 1932 


Dr William Stroud (Fellow), Philadel- 
phia, Pa , professor of cardiology in the 
Graduate School of the University of Penn- 
sylvania, gave a lecture in the Sunbury 
High School auditorium, January 19, on 
“The Presence of Heart Disease in Chil- 
dren” 


Dr Paul D White (Fellow), Harvard 
Medical School, Boston, Mass , gave an ad- 
dress before the Richmond Academy of Med- 
icine on February 9, his subject being “The 
Treatment of Cardiovascular Disease ’ 

Dr White was also a visitor to the Medi- 
cal College of Virginia this month, and gave 
a clinic for third and fourth year medical 
students 


Dr James S McLester (Fellow), Birm- 
ingham, Ala, professor of medicine, Univer- 


sity of Alabama, delivered the third annual 
Stuart McGuire Lecture of the Medical Col- 
lege of Virginia, Richmond, on the night of 
March 4 Dr McLester, a special investi- 
gator in the field of nutrition, spoke on “Nu- 
trition in Its Newer Aspects” 


Dr Jonathan C Meakms (Fellow), Mon- 
treal, Que , Canada, addressed the San 
Francisco County Medical Society, March 
15, on “Treatment of Cardiac Irregularities” 


Dr George Piness (Associate), Los Ang- 
eles, Calif, addressed the San Diego County 
Medical Society, March 8, on “Practical Ap- 
plication^ Allergy m General Medicine” 


Dr Louie M Limbaugh (Fellow), and 
Dr Thomas M Palmer (Associate), both of 
Jacksonville, Fla, participated m a sympos- 
ium on the value of the Mantoux tuberculin 
reaction in the diagnosis of the childhood 
type of tuberculosis, held before a recent 
meeting of the Columbia County Medical 
Society 


Dr William W Graves (Fellow), St 
Louis, Mo , addressed the Madison County 
Medical Society, March 4, at Alton on 
“Practical Basis in the Diagnosis of Neuro- 
logic Conditions” 


Dr William F Lorenz (Fellow), Madi- 
son, Wis , presented a paper before the Chi- 
cago Neurological Society, March 17,^ °n 
“Confessions Obtained During Narcosis” 


Dr John H Musser (Fellow), New Or- 
leans, La , addressed the East West Feliciana 
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Bi-Parish Medical Society in Jackson, Feb- 
ruary 3, on “Some Facts About Nutrition” 


The fifth course of lectures under the Wil- 
liam Sidney Thayer and Susan Read Thayer 
Lectureship in clinical medicine at Johns 
Hopkins Hospital, was given March 22-23, 
by Dr Alphonse R Dochez, professor of 
medicine, Columbia University College of 
Physicians and Surgeons, New York 


Dr George B Eusterman (Fellow), Ro- 
chester, Minn , addressed the Wayne County 
Medical Society, Detroit, March IS, on “In- 
cidence and Nature of Gastric Lesions Mas- 
querading as Benign Disease” 


Dr Adolph E Voegelin (Fellow), Detroit, 
Mich , recently delivered four lectures on 
cardiology at the Evangelical Deaconess Hos- 
pital 


Dr Horace W Soper (Fellow), St Lotus, 
Mo, spoke on “Diagnosis of Carcinoma of 
Colon” at the meeting of the St Louis Medi- 
cal Society, February 23, 1932 


Dr James Alexander Miller (Fellow), 
New York, was among the speakers at a 
meeting of the advisory council of the 
Milbank Memorial Fund, March 16-17 The 
council met in groups, m which discussions 
were held on health centers, health educa- 
tion and tuberculosis m children, population 
studies and public health nursing 

Dr Cyrus C Sturgis (Fellow), Ann Ar- 
bor, Mich, addressed the Cleveland Acad- 
emy of Medicine, March 18, on "The Outlook 
of the Patient with Pernicious Anemia” 


Dr Charles W Burr (Fellow), Philadel- 
phia, Pa , contributed to a program dedicated 
to the memory of Dr Charles K Mills, one 
of the founders of the Philadelphia Neuro- 
logical Society, at a meeting of that organi- 
zation held March 18 


The following Fellows appeared on the 
fourth annual spring clinical conference 


sponsored by the Dallas Southern Clinical So- 
ciety, held at Dallas, March 28-April 2 

Dr Thomas R Brown, Baltimore, Md — 
“The Story of Digestion and Indiges- 
gestion” , 

Dr Samuel A Levine, Boston, Mass — 
“Bedside Recognition of Irregularities of 
the Heart”, 

Dr Williams McKim Marriott, St Louis, 
Mo — “Practical Points m the Care and 
Feeding of Infants” 


Dr John E Walker (Fellow), Opelika, 
Ala , addressed the sixty-fifth annual session 
of the Medical Association of the State of 
Alabama, at Mobile, April 19-22 His sub- 
ject was “Bacteriophage Its Nature and 
Therapeutic Application” 


Dr George T Harding, Jr (Fellow), Co- 
lumbus, Ohio, spoke before the Muskingum 
Academy of Medicine, Zanesville, March 2, 
his subject being “Intoxication Psychoses and 
Bromides” 


Dr Cassius H Hofrichter (Associate), 
Medina, Wash, addressed the King County 
Medical Society, Seattle, March 7, on “Tooth 
Decay, Diet and Vitamins” 


Dr Harry R Litchfield (Fellow), Brook- 
lyn, N Y , conducted the Pediatric Patholog- 
ical Conference at the Cumberland St Hos- 
pital of Brooklyn, March 30, 1932 At this 
conference he contributed a paper on “Con- 
genital Syphilis" 


Dr Louis Faugeres Bishop, Jr (Fellow), 
New York City, presented an example of 
congenital malformation of the aortic cusps, 
with detailed report, before the Society for 
Clinical Study, at its meeting on January 26, 
1932 


On March 22, 1932, Dr J Reid Broderick 
(Fellow), of Savannah, Georgia, addressed 
the Georgia Medical Society m Savannah on 
the subject, “Coronary Thrombosis and An- 
gina Pectoris" 
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DR ELMER HENDRICKS FUNK 

Dr Elmer Hendricks Funk (Fel- 
low), Philadelphia, a much respected 
and admired clinician of the Quaker 
City’s, so termed, “younger group” 
and a medical teacher and writer of 
rare individuality and charm, died sud- 
denly of angina pectoris at his home 
in Overbrook, Pennsylvania, on May 
13, 1932, aged 46 years 

He was born, reared and educated in 
Philadelphia, being an honor graduate 
of the Jefferson Medical College in 
1908, and having subsequently served 
the Jefferson Medical College Hospital, 
successively, as Resident Physician, 
Chief Resident Physician, Medical Di- 
rector and Medical Director and Phy- 
sician m Charge of the Department for 
Diseases of the Chest He also served 
as Resident Physician in the Philadel- 
phia Hospital for Contagious Diseases 
and at the White Haven Sanitarium 
for Tuberculosis 

Dr. Funk inherited a pleasing and 
gracious personality and possessed a 
cheerful, unselfish and happy disposi- 
tion Early in his medical career the 
kmdl} Fates brought him into intimate 
contact with a select group of vigorous 
and inspiring personalities for whose 
names and traits all Philadelphians are 
ju-sth proud To mention but three of 
a much larger number whose whole- 
-onu influence would prove a decided 
'•tuuulu't to am medical man, even if 
he a ere* far less giited and brilliant 
m intellect than was Elmer Funk, will 
'U 'Fee To h ive eniovtd frequent con- 
st rc>,ct> with -uch -icriing and akru- 
L:u* character' :.*> the* 1 »te lamented 
M ever FuD burger and the Hon- 


orable William Potter or the, fortu- 
nately for Philadelphia and for the 
Jefferson Medical College and Hos- 
pital, still active and enthusiastic Alba 
B Johnson, was ideal training for a 
young man’s mental and spiritual 
growth To work early and intimately, 
for a period of years, with such excel- 
lent physicians as Hobart A Hare, 
F X Dercum, W M L Coplin, 
Randle C Rosenberger, J Parsons 
Schaeffer, Francis Stewart, Albert P. 
Brubaker, James C Wilson, S Solis- 
Cohen, Chevalier Jackson, E Quin 
Thornton, John H Gibbon, J Chal- 
mers Da Costa, Thomas McCrae and 
similar practical idealists m the pro- 
fession of medicine, is the traditional 
kind of training that tends to produce 
the high type of physician that Elmer 
Funk became A little later m his 
life, fortunate chance brought about 
a professional intimacy with such in- 
spiring men as Lawrence F Flick, 
James M Anders, Charles J Hatfield, 
Henry Page, H R. M Landis, George 
W. Norris, Arthur New-lin, Eugene 
Opie and Joseph Walsh Elmer Funk 
was a fortunate youth to possess such 
professional colleagues and friends, 
and they were equally fortunate to 
work with such a vvholcsouled and ap- 
preciated junior associate 

Dr Funk became interested in medi- 
cal teaching and writing even in hi> 
undergraduate medical student na>**, 
ami he later -creed faithfully, brilli- 
antly and helpfully a-* Dunomtrator, 
Lecturer. As-istunt Proic^or. A* o* 
ante Prufosor and Clinical Prou - or 
ot Medicine in In- Alma Mater 


b 


In September, 193!, Dr b>iu\ 
ft. tf l,, tm,. nova; > 'a/r d,c 
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Board of Trustees of the Jefferson 
Medical College, to succeed the late 
Hobart A Hare as Professor of Ther- 
apeutics in that century-old institution 
Few medical men, in any age, have 
crowded as much of work, study, in- 
vestigation, research, teaching, writing, 
lecturing, work for organized medicine 
and civic philantrophy as Dr Funk ac- 
complished in his too brief span of 
years into their lives 
Dr Funk had an active part in many 
organizations and was, perhaps, best 
known for his intimate knowledge of 
diseases of the respiratory system He 
was assistant editor of the third edition 
of the “Osier System of Medicine,” 
and in 1930 published a book entitled, 
“The Diseases of the Respiratory 
Tract” 

His interest in all phases of tubercu- 
losis, and the active part that he played 
in the campaign against this disease, 
resulted in his frequently being termed 
“a tuberculosis specialist” 

Dr Funk became a Fellow of the 
American College of Physicians on 
April 1, 1923 At the recent Clinical 
Session of the College at San Fran- 
cisco, he was unanimously selected as 
Treasurer He was a member of the 
Council of the Association of Ameri- 
can Physicians , for a number of years 
he had been the Recorder of this As- 
sociation 

s' ’ — s.was an admired and beloved 
\ of the Interurban Medical 
former President of the Penn- 
' Tuberculosis Association and 
"" "-her and active worker 
\hia Health Council 
> ve Fellow of the 
s of Philadelphia, 
sician to the Jef- 
^e Hospital the 


Pennsylvania Hospital and White Ha- 
ven Sanitarium He was a fluent 
speaker, a teacher of exceptional talent 
and ability and a generous contributor 
of excellent papers to all medical pub- 
lications His premature death has 
robbed the medical profession of a 
forceful and useful member, and he 
will long be lovingly remembered by 
his host of friends and patients 
(Furnished by E J G Beardsley, 
M D , F A C P , Governor for Eastern 
Pennsylvania ) 


DR JAMES BIRNEY GUTHRIE 

Dr James Birney Guthrie (Fellow), 
the son of J B Guthrie and Clara 
Merrick, was born in New Orleans on 
January 3, 1876 His maternal grand- 
father was E T Merrick, Sr, Chief 
Justice of the Supreme Court of Lou- 
isiana, and his maternal grandmother 
was Caroline Merrick, pioneer worker 
m the ranks of the woman suffrage 
movement 

After his preliminary education in 
the public schools of New Orleans he 
entered Tulane University of Louisi- 
ana, from which he received the de- 
grees of bachelor of science m 1896, 
and of doctor of medicine in 1900 He 
was the valedictorian of his class in the 
medical school He served for two 
years as an intern at Charity Hospital 
Immediately upon has graduation m 
medicine he was appointed Lecturer 
and Instructor in Materia Medica and 
Therapeutics at Tulane University 
After four years he was promoted to 
the position of Associate Professor of 
Clinical Medicine, and in 1910 he was 
made Professor of Clinical Medicine, 
which position he held until 1928 In 
1931 he was appointed Professor and 
Head of the Department of Medicine 
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in the new Louisiana State University 
Medical School He was serving in 
this capacity at the time of his death 

Dr Guthrie was one of the first 
group established in New Orleans to 
conduct a clinical laboratory, m 1902 
He was a pioneer in the field of clini- 
cal roentgenology, having set up one 
of the first x-ray apparatuses m New 
Orleans At that time he had only 
an old static machine and improvised 
an intei rupter of his own From the 
time of his entrance into the Charity 
Hospital as an intern he served that 
institution uninterruptedly except for 
the term of his military service He 
was a strict disciplinarian and has 
wards were always most carefully at- 
tended He was the first roentgenolo- 
gist at Touro Infirmary and when he 
retired from this field to devote him- 
self entirely to clinical medicine he 
was named consultant in medicine at 
that institution In this capacity he 
gave 10 years of devoted service to the 
diabetic clinic At one time he was 
chairman of the staff at Hotel Dieu 
Entering the army in 1918 as a major, 
he went overseas and was discharged 
in the spring of 1919 as lieutenant 
colonel Subsequently he attained the 
rank of colonel m the Medical Reserve 
Corps 

Dr Guthrie was always active and 
interested in the work of organized 
medicine He was a member of the 
Orleans Parish Medical Society, Lou- 
isiana State Medical Society, American 
Society of Tropical Medicine, Ameri- 
can Medical Association, Association 
of Military Surgeons He was elected 
to fellowship m the American College 
of Physicians on March 9, 1928 He 
was president of the Orleans Parish 
Medical Society m 1928 


Dr Guthrie had been ill for a num- 
ber of weeks The cause of his death, 
on March 8, 1932, was acute pericardi- 
tis 

(Furnished by Randolph Lyons, 
M D , F A C P , Governor for Louisi- 
ana ) 


DR WILLIAM CHARLES 
HEUSSY 

Dr William Charles Heussy (Fel- 
low), Seattle, Washington, died March 
21, 1932, following an operation for 
obstruction of the common bile duct, 
age 62 

Dr Heussy was born in Buffalo, N 
Y , attended the public schools there 
and later graduated from the Univer- 
sity of Buffalo School of Medicine in 
1895 He did postgraduate work at 
the Sloan Hospital and the London 
Hospital, of England, at the Univer- 
sity of Edinburgh, at the Rotunda 
Hospital of Dublin, Ireland, and at 
the University of Pennsylvania From 
1906 to 1910, he was Lecturer on Hy- 
giene at the Providence Hospital , from 
1910 to 1912, President of the Board, 
Minor Hospital, 1913, Consulting 
Physician, City Hospital, 1916, Con- 
sulting Physician, King County Hospi- 
tal, and from 1925 until 1928, Chief 
of the Medical Staff of the Columbus 
Hospital He was Vice President of 
the Staff at this Hospital at the time 
of his death 

Dr Heussy was a member of the 
King County Medical Society, Wash- 
ington State Medical Association, Fel- 
low of the American Medical Associa- 
tion and past President of the Asso- 
ciation for the Study of Internal Se- 
cretions He was elected a Fellow of 
the American College of Physicians m 
1917 
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